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Principal’s Message… 

   Warm welcome to all delegates! It is my pleasure that you have visited my college 

to attend the International Conference on "Energy, Environment and Ethics in Research" which 

I believe, is a very pertinent issue in the present international and global system of governance. 

Some eminent scholars and scientists are participating in the deliberations of the conference 

some of them are, 

 P. Shahapur, Professor, Chairman, Dean, P. G. Department of Studies in Education, 

Karnataka  

 Dr. Shivram Bhoje, Padmashri Awardee, Former Director, IGCAR, Kalpakkam, DAE, 

Govt. of India, 

 Dr. Pravin Saptarshi, Visiting Professor, Department of Env. Science, Salisbury 

University, USA. Emeritus Professor, Sustainability Management, Indian Inst. of Cost and 

Management Studies and Research, Pune.  

 Prof. Nagappa University, Dharwad.  

 Prof. P. S. Patil, Dean, Faculty of Science and Co-ordinator, School of Nanoscience, 

Shivaji University, Kolhapur.  

Present their views on this important topic of the conference. I feel further happy that there are 

about 240 delegates who have registered their names for international conference and sent their 

research papers on interdisciplinary themes.  

 Our college is happy to organize, International Interdisciplinary Conference on 3E's : Energy, 

Environment and Ethics in Research , which aims to bring together Scientists, Engineers, 

Technologist, Researchers, Faculties of all disciplines around the globe to exchange their ideas, 

views, innovations in order to fulfill societal needs and aspirations. 



 
 

It gives me great pleasure to publish the e-book as a result of the contribution of guests, 

resource persons, the delegates, teachers and students of science and technology  in international 

Conference on the topic " Energy, Environment and Ethics in Research " organized by our college 

on 7th February  2019. I am confident that the publication will prove to be fruitful in the field of 

research of Energy, Environment and Ethics in Research. I am also sure that this research activity 

will be useful to the participants to carry out their further research in Energy, Environment and 

Ethics in Research effectively. I express sincere thanks to Hon. Dr. Vinayraoji Kore (Savkar), 

Chairman, Shree Warana Vibhag Shikshan Mandal, Warananagar and Ex. Minister of Horticulture 

and Non- Conventional Energy, Maharashtra State and Hon. Dr. Vasanti Rasam Madam , 

Administrative officer, Shree Warana Vibhag Shikshan Mandal, Warananagar for their guidance 

and help. I am indeed sure that this book as a result of international conference will help us to take 

a step forward in the march towards excellence in future.  

I also thank editor of Aayushi, the international interdisciplinary, peer reviewed journal 

having ISSN number 2349- 638x, and impact factor 5.707. I wish the international conference a 

great success.     

           
Dr. Sou. S. B. Shahapure. 

Principal, Yashwantrao Chavan Warana Mahavidyalaya, Warananagar. 

and  Chairperson of ICEEE-2019, 

Pin- 416 113,  

Contact(o):02328-224041, 222820  

Website: : www.ycwm.ac.in  

E-mail Id : ycwcwarana@yahoo.co.in  

Mob. 9420931515. 

 

 

 

 

 

 

 

 



 
 

 
Preface 

The place where a great visionary Late Tatyasaheb Kore created a paradise is Warananagar. 

It has become a well-known at National level as a Co-operative, Industrial and educational hub. 

Warananagar is a model village with cooperative movement, industry-educational complex and is 

the first wired village in India. Shree Warana Vibhag Shikshan Mandal was established by great 

visionary Late Shri Tatyasaheb Kore in 1964 to educate the students in the Warana Region with 

motto "Nava Manava Sakaru, Hach Shikshanacha Mahameru". It has been making a great impact 

on the minds of the youths and achieving its goals with rapid strides. At present 10,000 students are 

pursuing educations from KG to PG and 1100 employees working in this complex. The Mandal has 

huge eco friendly educational complex having different streams of educations such as technical, 

medicinal and fundamental. 

Education is one of the key solutions for this situation. Ecology is being associated with the 

growth of any industry, organization. A nation’s growth starts from its educational institutions, 

where the ecology is thought as a prime factor of development associated with environment. 

Educational institutions nowadays are becoming more sensitive to environmental factors and more 

concepts are being introduced to make them eco-friendly. To preserve the environment, to conserve 

the energy and deploy ethics is essential for the eco- balance.  

We happy to organize, International Interdisciplinary Conference on 3E's : Energy, 

Environment and Ethics in Research on 7th February 2019 in our college  , which aims to bring 

together Scientists, Engineers, Technologist, Researchers, Faculties of all disciplines around the 

globe to exchange their ideas, views, innovations in order to fulfill societal needs and aspirations. 

The main purpose of this International conference is to increase fruitful interactions amongst 

researchers about global issues of environmental concern which need immediate attention, the 



 
 

search for alternative sources of energy and their generation with cost efficiency and feasibility, to 

make serious awareness about ethics to be followed by researchers and budding scientists. 

I express my deep sense of gratitude to Hon. Dr. Vinayraoji Kore (Savkar), Chairman, 

Shree Warana Vibhag Shikshan Mandal, Warananagar and Ex. Minister of Horticulture and Non- 

Conventional Energy, Maharashtra State and Hon. Dr. Vasanti Rasam Madam , Administrative 

officer, Shree Warana Vibhag Shikshan Mandal, Warananagar for their guidance and help. I wish 

to extend my thanks to Dr. Mrs. S. B. Shahapure, Principal, Yashwantrao Chavan Warana 

Mahavidyalaya, Warananagar and teaching and non teaching staff of the college for their 

cooperation and timely help. Finally, I wish to express my sincere gratitude to all those who have 

helped me directly and indirectly in the completion of this e-book.  

 

Prof. M. G. Chikalkar,  

Organizing Chairman ICEEE-2019,  

Head of Chemistry Department, 

Yashwantrao Chavan Warana Mahavidyalaya, Warananagar. 

Email Id:mgchikalkar@gmail.com 

Mob. 9822548015 

 

 

 

 

 

 

  

 

 

  



 
 

 

 

 

 

Editor’s Note… 
Editorial Chief wishes to thank the participants who contributed to this issue and strengthen 

International Interdisciplinary Conference on 3E's : Energy, Environment and Ethics in Research 
on 7th February 2019 in our college that resulted in the grand success.  

The term “Green” means eco-friendly or not damaging the environment. This can 
acronymic ally is called as “Global Readiness in Ensuring Ecological Neutrality” (GREEN). In 
scenario people are not caring of nature, they are directly or indirectly damaging the environment 
and it causes problems like; global warming, difficulties in maintaining ozone layers, air pollution, 
water pollution etc. 

The major issues of environmental concern at global level comprise pollution, global 
warming, deforestations, waste disposal, ozone layer depletion etc. The major issues concerning 
fulfillment of energy needs of the globe compile exploration of new ways and means of other 
sources of energy such as solar energy, wind energy, nuclear energy, solid oxide fuel cell and so 
on. Good research demands research integrity, research design organizational governance, sharing 
research output, training, teaching and mentoring, promoting a positive research culture and 
maximizing the impact of research.  

 For protecting the nature as a human being we have to show our sense of humor towards 
the mother earth. In corporate sector the practice of saving environment through the various 
programmes like CSR (Corporate Social Responsibility), GO Green, Save Water, Save Trees, 
Plantation of trees are to be taken. It will definitely work for the future. That is the only way out to 
safeguard the planet. 

As per the Energy Conservation Act, 2001, Energy Audit is essential and it is defined as 
"the verification, monitoring and analysis of use of energy including submission of technical report 
containing recommendations for improving energy efficiency with cost benefit analysis and an 
action plan to reduce energy consumption". 

Education is the only tool which can inculcate ethics in research to protect environment and 
to conserve energy. 

The Special Issue on International Interdisciplinary Conference on 3E's : ‘Energy, 
Environment and Ethics in Research’ which aims to bring together Scientists, Engineers, 
Technologist, Researchers, Faculties of all disciplines  include Research areas within the scope of 
the subjects — Physics, Chemistry, Mathematics, Botany, Zoology, Electronics, Microbiology, 
Statistics and Geography, and applied topics of these subjects Sciences which tries to focus the 
versatile roles played on international conference theme. It invites scholarly views and demand 
society back to rethink on female competency.  

I am delighted to know that the main theme of the international conference is really 
pertinent and the need of the hour for everyone. We received overwhelming response from all the 



 
 

corners of the country. We had received about 80 papers of Researchers and students. Besides these 
papers we have also arranged invited talks by the experts in this field. 

The research papers are classified as per language i.e. English, Marathi for the convenience 
of readers which covers the impact on  ‘Energy, Environment and Ethics in Research’ at regional, 
national and international level and some remedy/solutions on it. 

The researchers findings, their language, passage, his/her refusal to let the central theme of 
their work be ignored by slipping, even not duly attentive, stray from the main subject, their 
intentness to ferret out relevant materials – these and many more are the features of this Special 
Issue a topnotch piece of research, a mine of knowledge, a work brimming over with creativity.  

It is pleasures for me to thank to Hon. Dr. Vinayraoji Kore (Savkar), Chairman, Shree 
Warana Vibhag Shikshan Mandal, Warananagar and Ex. Minister of Horticulture and Non- 
Conventional Energy, Maharashtra State and Hon. Dr. Vasanti Rasam Madam , Administrative 
officer, Shree Warana Vibhag Shikshan Mandal, Warananagar for their guidance and help. I am 
especially grateful to our beloved Principal of our college, Hon. Principal Dr. Mrs. S. B. 
Shahapure for giving us constant encouragement and guidance for successful organization of this 
national  seminar. I am also greatful to members in advisory board and  members in organizing 
committee and  all Faculty Members, Non-Teaching staff, students  of the College without whose 
cooperation and hard work, the international conference would not have been successful. 

Special thanks by our college to our publication partner Mr. Pramod P. Tandale of the 
Aayushi International Interdisciplinary Research Journal [Peer Review] gives e-book of  this  
seminar in time. 

I ones again extend my heartily welcome to all the participants and wish a fruitful time and 
most pleasant stay in Warananagar.  
 

 
Mr. Vilas S. Patil 
Assistant Professor, 
Department of Physics, 
Yashwantrao Chavan Warana Mahavidyalaya, Warananagar. 
Email Id: vilaspatilkodoli@yahoo.in, vilaspatilkodoli2201@gmail.com 

Mob. 9423282718 
 
 
Disclaimer  

Research Papers / Articles published in this International Conference Special Issue are the 
intellectual contribution done by the authors. Authors are solely responsible for their published 
work. The organizer of this International Conference and Publisher of this Special Issue No.48 are 
not responsible in any. 
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AnausaQaana maoM Sai@tÊ p̀kRit evaM naIit  
Da.̂saaO.sauroKa baaLasaahoba SahapuroÊ 

Pàacaayaa-Ê 
ya.ca.vaarNaa mahaivaValayaÊ 

vaarNaanagar. 
 

 AaMtrraYT/Iya AnausaMQaana ko ilae AnausaMQaataAaoM kao ek AcCa Avasar p̀aPt huAa hO ik ek nayao evaM 
maaOilak ivaYaya pr SaaoQainabaMQa ps̀tut kroM È AnausaMQaana kta- kao Sai@t Aqaa-t }jaa- p̀akRitk saMtulana ko Wara hI 
p̀aPt haotI hO È manauYya maoM p̀kRit saMtulana svaasqya banaae rKta hO È AcCa svaasqya hI AQyayana evaM AnausaMQaana ko ilae 
p̀oirt krta hO È [tnaa hI nahIM ]sao naOitkta BaI pd̀ana krta hO È manauYya kI naOitkta hI dUsaraoM kI saovaaÊ sahanauBaUit 
evaM ]nako klyaaNa ko ilae isaQd hao jaatI hO È maaOilak AnausaMQaana Sai@tÊ p̀kRit evaM naIit kI sahayata sao hI saMBava 
bana jaata hO È  
 manauYya ka ivakasa p̀akRitk pirvaoSa ka hI pirNaama hO È hmaaro SarIr AaOr saMskaraoM maoM p̀akRitk pirvaoSa ko 
gauNaQama- ApnaI pUrI saUxmata maoM samaae hue hOM È pMcat%vaaoM sao ricat hmaaro SarIr maoM p̀akRitk pâMca t%vaaoM ka hI AiBanyaasa 
hO È manauYya kI Asvasqata ka sabasao baDa karNa [na p̀akRitk t%vaaoM maoM haonao vaalao AsaMtulana kao maanaa gayaa hO È yahI 
karNa hO ik p̀akRitk AsaMtulana ka Asar t%kala hmaaro SarIrÊ mana AaOr maistYk pr pDta hO È   
 hmaara jaIvana p̀kRit kI ËaoD maoM hI pailatÊ paoiYat AaOr ivakisat huAa hO È [sailae p̀kRit sao jaIvana 
AiBanna nahIM hO È hmaarI p̀mauK saMvaodnaaeM p̀kRit ko saaqa hI iËyaaSaIla haotI hO È jaIvana kI p̀ayaaÁ  saBaI 
AavaSyaktae ̂p̀kRit ko maaQyama sao hI pUNa- haotI hOM È vaOidk ?iYa nao BaI pyaa-varNaIya mah%va kao jaana ilayaa qaa È At 
vah khta hO – “maata pRqvaI pu~ao SS p̀iqa%yaaÁ” È Aqaa-t pRqvaI hmaarI maata hO AaOr hma pRqvaI ko pu~ hO È AiQak sao 
AiQak p̀kRit kI saurxaa AaOr AiQak sao AiQak p̀kRit sao sahyaaoga hI ivaSva maanava ko ivakasa ka pqa pS̀ast krnao 
vaalao t%va hOM È ivaSvamaanava ka ivakasa AnausaMQaana ko ilae p̀ork banata hO È pr AnausaMQaana maoM BaI naOitkta ka sahara 
laonaa BaI AavaSyak bana jaata hO È naOitkta yaa naIit kI cacaa- ivadUr naIitÊ caaNa@ya naIitÊ praSar naIit sao laokr 
pâilaiT@sa [iqa@sa Aâf pâilaiT@sa sToTsa\ maOna Aaid rajanaIitk saMbaMiQat gàMqaaoM maoM hmaoM pàPt haotI hOM È naIit maanava 
jaIvana kI saMcaailaka hO È naOitkta maanava jaIvana ko AByaudya AaOr AanaMd sava- p̀qama saMsqaana haonao sao jaIvana ko 
naanaaivaQa $paoM kao spSa- krtI hO È 

naIit laaok yaa samaaja ko klyaaNa ko ilae ]icat zhrayaa huAa Aacaar vyavahar hO È naIit vyavahar kI vah 
rIit hOÊ ijasasao Apnaa klyaaNa hao AaOr samaaja kao BaI baaQaa na hao È  naIit AadSa- Aacaar ko $p maoM dỲTbya hO È  
AadSa- jaIvanayaapna naIit hO È  Sai@tÊ p̀kRit tqaa naIit AnausaMQaana maoM ek–dUsaro ko sahayak banao hOM È hr ek 
AnausaMQaata ko AnausaMQaana maoM yao tInaaoM baatoM Ainavaaya- hOM È  AtÁ AnausaMQaataAaoM nao maanava iht kao Qyaana maoM rKkr hI 
AaivaYkar ikyao hMOÊ jaao Baart hI nahIM pUro ivaSva kao badla donao maoM ]pyaaogaI isaQd banao hOM È pihyaa manauYya ka sabasao 
baDa AaivaYkar rha hO È “[-saa sao lagabaga 3000 vaYa- phlao iksaI catur AadmaI nao [sa saIQaI saaQaI vastu ka 
AaivaYkar ikyaa jaao kI Aaja hr jagah AaOr hr kama maoM manauYya ka sabasao AavaSyak ]pkrNa bana gayaI hO” È  

manauYya ko samaucao [ithasa maoM yaatayaat ko saaQanaao maoM jaao sabasao baDa AaivaYkar huAa vah pihyao ka AaivaYkar 
qaa È dUsara AaivaYkar Baap kI Sai@t ka qaa È Baap kI Sai@t kao kama maoM laa saknaa yah manauYya kI ek bahut baDI 
ivajaya rhI hO È manauYya kao hmaoSaa sao AiQak rFtar AaOr AiQak Sai@t kI tlaaSa rhI hOÊ AaOr ]sakI yah tlaaSa hI 
]sao Baap kI Sai@t kI Kaoja tk lao gayaI hO È maayaËaoskaop evaM maudǸa BaI manauYya ko vaO&ainak AaivaYkar rh cauko hOMÈ 
“manauYya nao hjaarao AaivaYkar ikyao hOMÊ pr [namao sao kuC sacamauca bauinayaadI AaivaYkar hOM È jaao manauYya ko rhna–sahna ko 
trIkao maoM pirvat-na ]%pnna krto hO” È  
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p̀acaIna Baart ko vaO&ainakaoM maoM ‘QanvaMtrI’ Saas~Iya BaartIya icaik%saa Saas~ ko dovata qao AaOr ABaI BaI ]naka 
naama pyaa-Pt sanmaana AaOr EaQda ko saaqa ilayaa jaata hO È “Aaja BaI yaid Aayauvao-d ka kao[- icaik%sak [sa xao~ maoM 
]ccatma evaM pUNa- &ana pàPt kr laota hOÊ ]sao kBaI–kBaI ‘QanvaMtrI’ kI ]paiQa sao sauSaaoiBat ikyaa jaata hO È  

‘cark’ saMihta ko ek paOraiNak gaaqaa maoM vaNa-na hO kI ?iYa BaarWaja nao [Mdd̀ova sao iksa p̀kar Aayauvao-idk 
icakI%saa &ana pàPt ikyaa AaOr tt\pScaat ]sa &ana kao Anya ?iYayaao maoM p̀itpaidt ikyaa È ‘jaIvak’ maha%maa bauQd ko 
icaik%sak qao tao “Aa~oya” Aayauvao-idk icaik%saa Saas~ ko iva#yaat AQyaapk qao È ptMjalaI yaaoga ivaVa ko p̀Naota 
‘cark’ BaI p̀isaQd icaik%sak rho hO È  ‘cark’ ko AaOYaQaSaas~ maoM mau#yatÁ vanasptI pdaqaao-M ka samaavaoSa hO È  ‘sauEaut’ 
kao Salyaicaik%sak maanaa jaata hO È vaagBa+ BaI ek mahana icaik%sak qaoÊ maaQavakr raogaivaYayak inadana Saas~I qao È   
‘Aaya-Ba+’ gaiNat ko p̀kaMD pMiDt qao È 

saMsaar ko mahana vaO&ainakaoM nao BaI AnausaMQaana maoM Apnaa ivaSaoYa yaaogadana idyaa hO È ‘kaOprinaksa’ k[- ivaVaAaoM 
ko &ata qao È ivaSaoYakr gaiNat AaOr jyaaoitYa kao ]nhaMonao Apnaa saUya- koMdÌya isaQdaMt inakalaa tao saaro jagat maoM 
thlaka maca gayaa È kao[- yao maananao kao tOyaar hI nahIM qaa kI pRqvaI ApnaI kIlaI pr GaUmatI hu[- saUya- ko caarao Aaor 
ca@kr lagaatI hO È  

‘gaOlaIilayaao gaOilalaI’ nao ek dUrdSa-k yaM~ ka AaivaYkar ikyaa È [saI yaM~ sao ]nhaoMnao ek dUrdSa-k yaM~ ka 
AaivaYkar ikyaa È [saI yaM~ sao ]nhaoMnao AakaSa ko A&at rhsya kI Kaoja kI È ]sanao saUya- AaOr caMdm̀aa pr Qabbao 
batlaae^M È ‘jaaOna kOplar’ ko gau$ qao ‘T/a[kaovàahI’ È [nhaonaoM sabasao phlao saUya-gah̀NaÊ caMdg̀ah̀Na tqaa caMdk̀laa ka pta 
lagaayaa ifr ‘jaaOna kOplar’ nao gau$ ko saaqa saUya- AaOr gah̀aoM kI caala ka AQyayana ikyaa È ‘sar Aa[-jak nyaUTna’ nao 
gau$%vaakYa-Na Sai@t kao Kaoja inakalaa È kuC samaya pScaat gaiNat kI na[- SaaKa calana–klana kao Kaoja inakalaa È 
ek tpsvaI vaO&ainak ka naama qaa ‘raOjana’ ijasanao e@sa ikrNaaoM kI Kaoja kI È saja-rI maoM [sao kama maoM laayaa jaata hO È 
[sako saaqa hI SarIr ko AMgaao ka Cayaaica~Ê kOMsar ka [laajaÊ [MijainayairMga Aaid maoM kama AatI hO È  ‘Darivana’ nao 
jaait kI ]%pi<a naamak pustk ilaKI È  “Darivana ka khnaa qaa ik kao[- dao jaIva samaana nahI hOM jaao jaIva pRqvaI pr 
p̀kRit sao saMGaYa- na kr sakoMgao vah jaldI mar jaayaoMgao” È   

‘lau[- pas%yaaor’ nao batayaa qaa ik raogaaoM ka karNa CaoTo–CaoTo ikTaNau haoto hOM È  yaid [na ikTaNauAaoM kao naYT 
kr do tao raoga BaI Baaga jaata hO È ‘baOMjaaimana ÍoMkilana’ nao pta lagaayaa qaa kI baadlaaoM kI ibajalaI maoM BaI vaOsaI hI 
takd hO jaOsao Gar kI ibajalaI maoM haotI hO È ‘p̀fulacaMd ̀ ro’ nao rsaayana iva&ana maoM Kaoja kaya- krto huyao Amaaoinayama 
naa[T/a[-T kI Kaoja kr DalaI qaI È ‘sar jagaidSa caMd ̀baaosa nao’ baotar ko tar yaM~ sabakao idKayaa qaa È ]nhaoMnao iva&ana 
kI ek SaaKa vanasptI iva&ana maoM ek na[- Kaoja kI È ]nhaMonao batayaa ik poD–paOQao BaI hmaarI trh saâMsa laoto hO È 
paOQaao kao BaI hmaarI trh caaoT laganao pr duKÁ haota hOÊ jaba KuSaI kI baat haotI hO tao paOQao BaI KuSa haoto hOM È  

[na saaro AnausaMQaana kI bauinayaad maoM naIit kama krtI hO È jaao naIit kovala janata ko klyaaNa ko hotu kama 
krtI hO È naIit kao banaae rKnao ko ilae p̀kRit ka saaqa jaba imalata hO tBaI manauYya kao AcCa kaya- krnao kI pòrNaa 
imalatI hO È [saI p̀orNaa yaa Sai@t ko karNa vaO&ainak nayao–nayao AaivaYkar kr Dalato hOM È ijasasao maanava klyaaNa hI 
nahIM ivaSva klyaaNa hao jaata hO È      
 
saMdBa- Á – 
1. maIr najaabat AlaI – ivaSva kao badla donaovaalao AaivaYkar – nâSanala bauk T/sTÊ [MDIyaaÊ na[- idllaI. pRYz – 5. 
2. [iva-Mga raibana – duinayaa ko AaivaYkar – iSaxaa BaartIÊ idllaI. pRYz – 7. 
3. Aao.pI.jaggaI – p̀acaIna Baart ko vaO&ainak evaM ]nakI ]plaibQayaa ̂– Aa%maarama An̂D sansaÊ idllaI.pRYz–30. 
4. EaImatI laBaa Baaga-va – saMsaar ko mahana vaO&ainak &ana – iva&ana p̀kaSanaÊ laKna}. pRYz–20. 
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िहंदी सािहÂय म¤ पयाªवरण के संदभª: एक अनुशीलन 
 

ÿा.डॉ.ÿकाश शंकरराव िचकुड¥कर, 
सहयोगी ÿाÅयापक एवं  शोध िनद¥शक, 

िशवाजी िवĵिवīालय कोÐहापु र संलµन 
िहंदी िवभाग, 

यशवंतराव चÓहाण वारणा महािवīालय, 
वारणानगर, िजला- कोÐहापु र( महाराÕů) 

 

ÿÖतावना- 
‘पयाªवरण’, शÊद के िलए अं úेजी म¤ ‘एनवायरम¤ट’, कहा जाता है। ‘पयाªवरण’ शÊद का िनमाªण दो शÊदŌ से िमलकर हòआ 

है। ‘परी’, जो हमारे चारŌ ओर है ‘आवरण’, जो हम¤ चारŌ ओर से िघरे हòए ह§। पयाªवरण उन सभी भौितक रासायिनक एवं  जैिवक 
कारकŌ कì समÖतीगत इकाई है जो िकसी जीवधारी अथवा पाåरतंý आबादी को ÿभािवत करते ह§ तथा उनके łप, जीवन और 
जीिवता को तय करते ह§। हमारे चारŌ ओर ÓयाĮ जीवन कì ÿÂयेक घटना इसी पयाªवरण के अंदर आती है। हम मनु Õय अपनी समÖत 
िøयाओं  से इस पयाªवरण को भी ÿभािवत करते ह§। इस ÿकार एक जीवधारी और उसके पयाªवरण के बीच एक अनÆय साधारण 
सं बंध है।  

पयाªवरण के जैिवक घटकŌ म¤ सूàम जीवाणुओ ं  से लेकर कìड़े-मकोड़े, सभी जीव जंतु  और पेड़-पौधे आ जाते ह§ और 
इसके साथ ही उनसे जुड़ी सारी िøयाएं  और ÿिøया भी आती है। जीवन सÂव और उनसे जुड़ी ÿिøया पयाªवरण के अंदर आती है। 
जैसे चĘाने, पवªत, नदी, हवा, जलवायु  के तÂव आिद। पयाªवरण शÊद म¤ सारा āĺांड  समा जाता है। अथाªत हम सभी तथा हमारा 
सारा संसार, आकाश, वाय,ु जल, पÃृवी, अिµन, वन, वृ±, नदी, पहाड़, पवªत, मानव, वÆय जीव, जंत,ु वृ±, निदयां  और सभी ऋतु  
ह§। परÖपर एक दू सरे से जु ड़े ह§ तथा पयाªवरण के अिभÆन अंग भी है। पु रातन युग म¤ सÆयासी लोगŌ का वन क¤ þ  ही हòआ करता था। 
वानÿÖथ आ®म भी उसे कहा जाता था जो िक पाåरवाåरक जीवन का एक िहÖसा ही था। “समÖत तÂव तथा पदाथŎ का समú łप 
जो बनता है वह पयाªवरण है।’’ उसी म¤ से सब पैदा होते ह§, जीिवत रहते ह§, सांस लेते ह§, फलते- फूलते ह§ और अपने समÖत कायª 
कलाप समाĮ होने के बाद इसी संसार म¤ समािहत हो जाते ह§। ÿकृित के इन पांच तÂवŌ से िमलकर ही मानव शरीर कì रचना हòई है। 
इसी ÿकार तुलसीदास से लेकर आज तक के अनेक लेखक-किवयŌ ने समÖत िहं दी सािहÂय को एक Óयापक łप म¤ “पयाªवरण” को 
लेकर अपने शÊदŌ म¤ बĦ कर िदया है। 
ÿाचीन से आधुिनक काल तक : úंथŌ म¤ पयाªवरण के संदभª :-    

िहं दी सािहÂय म¤ पयाªवरण को लेकर बहòत सारे संतŌ ने और लेखक महानुभावŌ ने अपनी अपनी रचनाओं  म¤ बहòत कुछ 
अलग - अलग िवषयŌ को लेकर िलखा है। महान संत, किव सगुण धारा राम भिĉ शाखा के ÿितिनिध तुलसीदास जी ने अपनी 
महानतम कृित ‘रामचåरतमानस’ के िकिÕकंधाकांड म¤ िलखा है िक, मनुÕय का शरीर भी ÿकृित के पांच तÂवŌ से िमला है। पृÃवी, 
जल, पावक, गगन और समीर से िमलकर बना है। वह िलखते ह§-“िछित जल पावक गगन समीरा पंच रिचत अित अधम सरीरा”1 
वैिदक काल से लेकर आज तक के अÅययन से पता चलता है िक तÂकालीन भारतीय समाज ÓयवÖथा म¤ ÿकृित कì पूजा कì जाती 
थी और आज भी कì जाती है। उनके िलए पृÃवी अथाªत धरती, माता के समान है। उसकì र±ा के िलए वह ÿयÂन करता नजर आता 
है। वह अपने कतªÓयŌ का पालन करता है लेिकन आधुिनक काल और िव²ान कì ÿगित ने इस धरती मा ंको बबाªदी कì ओर ले 
जाने कì कोिशश कì है। वैिदक युग के लोगŌ ने तुलसी, बरगद, पीपल, आम, कदंब आिद कì पूजा कì है। भिĉकाल के संत किव 
तुलसीदास, सूरदास, कबीर, जायसी, मीरा, रहीम के साथ-साथ संत रिवदास जी ने अपने समú सािहÂय Ĭारा भारतीय जनमानस को 
पयाªवरण के ÿित जागृत कर पयाªवरण सुरि±त रखने के िलए कोिशश कì है। रिवदास जी ने मनु Õय के मन का, पिवýता का, सं बंध 
मां  गंगा नदी के साथ जोड़ िदया है। उनका कहना है ‘मन चंगा तो कठौती म¤ गंगा।' 

आिदकाल, भिĉकाल, रीितकाल और आधुिनक काल म¤ ÿकृित के बेहतरीन संदभª पाए जाते ह§। िहं दी के महान 
समी±क, लेखक, किव हजारीÿसाद िĬवेदी जी ने अपनी रचनाओं  म¤ कहा है, पेड़-पौधे औषधीय गुणŌ से युĉ है-“यह धरती मेरी 
माता है और म§ इसका पुý हó,ं इसिलए म§ सदा ही इसका सÌमान करता हó ं  और मेरी धरती माता के ÿित नतमÖतक हó ं ।”2 
 िहं दी के आधुिनक काल, छायावादी काÓय म¤ पयाªवरण के सबसे अिधक संदभª पाए जाते ह§। छायावादी काÓय को कई आलोचकŌ 
ने ‘ÿकृित काÓय’ नाम से पहचाना है। इस काल के जयशंकर ÿसाद, सुिमýानं दन पंत, महादेवी वमाª, सूयªकांत िýपाठी ‘िनराला’, 
मैिथलीशरण गुĮ, हåरवंशराय ब¸चन आिद ने अपने- अपने काÓय म¤ ‘ÿकृित’ एवं  ‘पयाªवरण’ सŏदयª का िचýण बहòत ही बड़ी 
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सुं दरता के साथ िकया है। इसे आधुिनक काल के गī काल का एक पåरवितªत łप भी कहा जाता है। िहं दी सािहÂय के काÓय म¤ 
िवशेष łप से आधुिनक काल कì काÓयधारा म¤ एक नवीन धारा पैदा हòई िजसे ‘छायावाद’ नाम से जाना गया है। काÓय म¤ ‘ÿकृित’ 
एवं  ‘पयाªवरण’ को सुं दरता के साथ ÿÖतुत कर ÿसाद जी जैसे किव ने ‘पयाªवरण’ एवं  ‘ÿकृित’ के ÿित िचंतन िकया है।अपने 
महाकाÓय ‘कामायनी’, ‘झरना’, ‘आंस’ू, ‘चंþगुĮ’, ‘एक घूं ट’ आिद म¤ िचंतन पाया ह§। 

िहं दी के ÿिसĦ किव सि¸चदानंद हीरानं द वाÂसायन ‘अ²ेय’ जी ने अपनी किवता म¤ पयाªवरण का सं बंध मानवीय 
भावनाओं  से जोड़ िदया है। मनु Õय का जीवन जनवादी समझते ह§ ‘आंगन के पार Ĭार’ म¤ वह यही ±णवादी ŀिĶकोण को दशाªते ह§- 
“झील का िनधªन िकनारा और..., सÆनाटे ... हमारा... सूयाªÖत िफर नहé िदखा।”3 अ²ेय जी ÿकृित के माÅयम से ÿेम कì अिभÓयिĉ 
ÿÖतुत ÿÖतुत करते ह§।उÆहŌने अपनी किवताओं  म¤ कोयल, पपीहे के अलावा हåरयल, िचिड़या, काक जैसे नगÆय पि±यŌ को भी 
Öथान िदया है। उÆहŌने ‘पूवाª’ म¤ घास जैसे नगÆय वÖतु  को भी महÂव िदया।“कौन- सा वह अथª िजसकì अलं कृित कर रख नहé 
सकती वह पैरŌ तले कì घास।”4 यही ‘अ²ेय’ जी अपनी ‘िहरोिशमा’ किवता म¤ मनु Õय Ĭारा फ¤ के गए िवधवंसकारी अणुबम के 
दु Õपåरणाम को अं िकत करते ह§ । मनु Õय को ही नहé सारी ÿकृित को, पयाªवरण कì समÖया को, किव अÂयंत िचंता Öवłप िÖथित को 
दशाªते हòए मनु Õय तथा ÿकृित कì र±ा हेतु  अÂयंत िवनाशकारी बम का ÿयोग न करने कì सलाह देते ह§।अ²ेय जैसे महान किव ने 
मानव और पयाªवरण के अंतर सं बंधŌ को ÿÖतुत िकया है। उÆहŌने अपनी किवता ‘असाÅय वीणा’ म¤ मनु Õय को अहंम का Âयाग 
करने का तथा आÂमानुभू ित ÿाĮ करने कì ÿेरणा दी है। ³यŌिक मानव को ÿकृित से तादातÌय Öथािपत कर मनु Õय कì संपूणª िÖथित 
और जीवन ÿकृित पर िनभªर है। और वही मनु Õय, ÿकृित के ÿित , पयाªवरण के ÿित आंख िमचोली का खेल-खेलता िदखता है। जो 
खतरे से खाली नहé है। खतरे तो िदन-ब-िदन बढ़ते हòए नजर आ रहे । 
वतªमान काल कì िहंदी  किवता म¤ पयाªवरण के संदभª :- 

वतªमान काल म¤ चारŌ ओर फैले ÿदू षण को हम कम करने के हेतु  बहòत ही अिधक कोिशश कर रहे ह§। जैसे िक नदी का 
जल औīोिगक कल कारखानŌ Ĭारा छोड़े हòए दू िषत पानीओं  के कारण ÿदू िषत हो रहा है। धरती कì िमĘी भी अनउपजाऊ कì जा 
रही है। यहां  तक कì अÐकोहिलक बरसात हो रही है। जगह- जगह पेड़ पौधे काटे जा रहे ह§। यहां  तक कì पहाड़, पवªत आिद से 
िमलती खिनज संपदा को उīोग, Óयापार वगª के लोग उÆनित के नाम पर लूट रहे ह§, उसका दोहन कर रहे ह§। शारदा बैनजê अपनी 
किवता ‘ओ ताजी हवा म¤’, िलखती है- “ओ ताजी हवा तरंगाियत करो Ńदय मेरा, िक वह बंधन मुĉ हो, िहलोरे ले उछले, िफर 
िमल जाए समुþ से।”5 वाÖतिवक łप म¤ देखा जाए तो इस ÿकृित ने मनु Õय जीवन को जीिवत रहने के िलए हर एक सु िवधा तथा 
अनेक उपयुĉ साधन ÿदान िकए ह§।लेिकन मनु Õय उसका अित दोहन कर रहा है।अब हम¤ इस पूणª łप से ÿकृित, पयाªवरण को 
ÖवÖथ बनाने हेतु  ठोस आरंभ कर देना चािहए। वाÖतिवक łप म¤ आरंभ तो कर िदया है लेिकन उसे बीच म¤ ही छोड़ िदया जाता है। 
कवी िजत¤þ जलज कहते ह§ िक, “जब- जब जो जो चाहा ,जो जो मांगा ,धरती ने कभी हाथŌ को, संकुिचत नहé िकया, िफर ऐसा 
³यŌ? िक हम अब दे नहé सकते धरती को, िचरायु  के िलए, ÿदू षण मुĉ पयाªवरण”6 

आज जीव- जतंुओ ं  के घर- बार मनु Õय ने उजाड़ िदए ह§। िहं दी काÓय म¤ कोयल के माÅयम से किव िवĵ  के समÖत जीव-
जंतुओ ं  के ÿाकृितक आवास के नĶ होने कì समÖया को अपनी किवता के माÅयम से उठाता है। आज जंगलŌ को नĶ होते देख रहे 
ह§। जीव -जंतु  िवलुĮ हो गए ह§। जो आज- कल ब¸चे ह§ उनके उºजवल भिवÕय के िलए किव िचंता Óयĉ करता है। अतः िदपक 
कुमार जैसे किव कहते ह§, “पास के गांव खेड़े से भटकì एक कोयल ,कूक रही है भरी दु पहरीया म¤, कंøìट कì अमåरया म¤ ,कहां  
बची है छाव ,जो इ°ीनान से तू  ले सके आलाप, कोई तो अमराई  बची होगी कहé पर, शहर के बनने कì यह रÉतार है री, िजस तेजी 
से कटते ह§ दरकत उससे तेज बनते ह§ मकान कमब´त, इन कì नéवो म¤ दफन है,...úामदेवता बचा नहé पाए ,अपने बरगद, पीपल, 
सरई खÌहार और ,अमराइयŌ पर लद¤ बेर, मेरी तरह तू  भी ढूंढ अब दू जा ठोर।”7  

ÿदू िषत होती निदया,ं उनकì साफ- सफाई तथा सरकारी योजनाओं  का िøयाÆवयन पर होता ĂĶाचार पर किव स¸चाई 
Óयĉ करता है।िहं दी के ÿिसĦ किव बु िĦलाल पाल अपनी किवता ‘निदया’ं म¤ िलखते ह§-“निदया कल भी बहòत ही थी, बहòत ही है, 
आज भी निदयां  कल भी निदयां  थी, आज भी पहचान है, ÓयवÖथा के नाम पर, उÐटी बहती निदया.ं..बताते ह§ निदयां ।”8 
आज समूचा िवĵ ‘µलोबल वािम«ग’ जैसे शÊद से पीिड़त है। काबªिनक पयाªवरण पर आज सरकार कì और से तथा सेवाभावी संÖथा 
Ĭारा अलग -अलग ÿकार से जनजागरण के समारोह हो रहे है। कोिशश तो अ¸छी है लेिकन नतीजे सौ ÿितशत चािहये वह नहé 
आते। पेड- पौधे लगाये जाते ह§ लेिकन र±ा के िलए उिचत उपायोजना होती नहé नजर आती।पयाªवरण पर कवी जागृत है। शंभुनाथ 
जैसे कवी ने ‘पेड कì पुकार’ किवता के Ĭारा पेड़ कì मह°ा अधोरेिखत कì है-“रो रोकर पुकार रहा हó ं  ,हम¤ जमीन से मत 
ऊखाडो।रĉąाव से भीग गया हó ं  म§, कुÐहाड़ी अब मत मारो... िकतने फूल, फूल हम देते िफर भी अनजान बने हो, हमी से सुं दर 
जीवन िमलता बुरी नजर मुझसे मत डालो... पेड़ लगाओ, हर ÿाणी म¤ जगा दो रो- रोकर पुकार रहा हó,ं हम¤ जमé से मत उखाडो।”9 
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आज काबॆन, गैस के उÂसजªन से मनु Õय का जीवन असुरि±त बन गया है। धरती का ताप साल -दर -साल बढ़ता जा रहा है ।इस पर 
िहं दी के ÿिसĦ किव अŁण कमल जी कहते ह§ िक, “आ रहा है úीÕम, देहका एक-एक रोम अब, खुल रहा है साफ और अलग, नभ 
इतना खुला और फैलता हòआ, सूरज के डूबने के बाद भी...”10 

समकालीन िहंदी किवता म¤ पयाªवरण के संदभª :- 
समकालीन किव सूयªकांत िýपाठी िनराला एक ओर ÿकृित पयाªवरण का सं बंध रहÖयवाद से जोड़ देते ह§। “तुम तुं ग 

िहमालय ®ृ ं ग और म§ चंचल गित सुर सåरता, तुम िवमल Ńदय, उ¸¹वास और म§ कांत कािमनी किवता।” यही किव ‘िनराला’ जी 
अपनी किवता म¤ ‘कुकुरमु°ा’ को लेकर ÿगितशील चेतना का Óयं µय łप म¤ वणªन करते ह§-“अबे सुन बे गुलाब, भूल मत जा पाई 
खुशब,ू रंगो खून चूसा खाद का तू ने अिशĶ डाल पर इतरा रहा है कैिपटल िलÖट।”11 
  इस काल कì कवयýीयŌ म¤ Öनेहमयी चौधरी का नाम एक सं वेदनशील पयाªवरण वादी कवयýी के łप म¤ िलया जाता है 
।उनकì अिधकतर किवताओं  म¤ पयाªवरण असंतुलन, बढ़ता हòआ ÿदू षण, सं बंधी िचंता Óयĉ हòई है। Öनेहमयी चौधरी के ‘चौतरफा 
लड़ाई’ नामक किवता संúह म¤ 1982-1985 तक िलखी गई किवता संúह म¤ ÿकािशत है ।इसम¤ अिधकतर किवताएं  पयाªवरण 
असंतुलन िवषय को लेकर िलखी हòई है कवयýी ‘तालाब’ नामक किवता म¤ लोगŌ को जल ÿदू षण तथा वायु  ÿदू षण के ÿित सजग 
करती है।–“एक झील थी िजस पर काई जमी थी, कìचड़ भी था, पारदशê पानी लुĮ हो गया था, सूरज का ÿकाश बुझ गया था।”  
अपनी कवयýी,’नजर’ नामक किवता म¤ वायु  तथा जल ÿदू षण के बारे म¤ िलखती है-“अतः हम आकाश कì ओर नहé देख सकते, 
पानी जहरीला हो गया है, पी नहé सकते हवा िवषाĉ है, सांस कहां  है?”,सचमुच पानी सजीवŌ का जीवन है। पानी के िलए सभी 
मानव आकाश कì ओर देखते रहते थे ³यŌिक आकाश से िगरने वाला पानी शुĦ Öव¸छ होता था परंतु  आज उनमॆ ं  जहरीले वायु  
हवा से, पानी म¤ िमल जाने के कारण पानी भी जहरीला बन गया है। वह मानव के िलए उपयुĉ होकर वह अपाय कारक बन गया है। 
इसिलए मानव आज आकाश कì ओर देख नहé है सकता, अनेक जहरीले वायु  के कारण हवा अशुĦ बन गई है। उसम¤ मानव सांस 
तक नहé ले सकता। ऐसी िवषाĉ हवा म¤ सांस कहां  से ले सकेगा। इसके िलए कवयýी मानव को उसके बीमाåरयŌ का कारण 
‘पयाªवरण’ है और वह मानव के कारण ही ‘पयाªवरण’ िबगड़ा हòआ है यह ÖपĶ कर देती है।अपनी ‘िचिड़या’ नामक किवता म¤ 
कवयýी ‘Åविन ÿदू षण’ के बारे म¤ मानव को िचिड़या के माÅयम से सचेत करती है-“चू चू  कर रही है बसŌ, मोटरŌ, ůक और 
मोटरसाइिकल, िफÐमी गीतŌ और तेज पॉप Ìयू िजक के शोर के िखलाफ जेहाद बोल रहा है जैसे”आज िविभÆन देशŌ के भीतर एक 
िवषय Öपधाª चल रही है ।अणुअľŌ के ÿयोग से हवा म¤ िवषैली गैस फैल जाती है। वही िवषैली हवा सजीवŌ के शरीर म¤ घुल िमल 
जाती है। तब अनेक लोग अपािहज हो जाते ह§। अं धे हो जाते ह§। फेफड़े खराब हो जाते ह§। मिÖतÕक कì िशराएं  अशĉ हो जाती है। 
इस ÿकार कì अनेक समÖयाएंओ ं से मानव को मुकाबला करना पड़ता है। कवयýी अणुअľŌ का ÿयोग करने के बारे म¤ अपनी 
किवता ‘मुहावरे’ के माÅयम से लोगŌ के मन म¤ सजगता िनमाªण करते हòए कहती है-“आकाश को युĦ भू िम म¤ किÐपत करते ह§, 
चांदनी पीली होने लगी...मुझे बचा लो, मुझे बचा लो, पेड़- पौधŌ कì तरह, मुझे मत छेड़ो, गंगा –यमुना, गोदावरी आिद पिवý 
निदयŌ के जल कì तरह मुझे ÿदू िषत मत करो...”12 

िहं दी के ÿकृित ÿेमी किव केदारनाथ िसंह जी अपनी किवता म¤ úाम, ÿकृित, पयाªवरण से ÿेम करते ह§। अपनी ‘दु पहरीया’ 
किवता म¤ वह दोपहर के वातावरण से मन म¤ उÂपÆन होने वाली उदासी का िचý अं िकत करते ह§। उनके ढेर सारी किवता संúह के 
शीषªक भी ÿकृित, पयाªवरण से जु ड़े हòए नजर आते ह§। फागुन का गीत, बसंत गीत, पतझड़ कì एक शाम, सूयाªÖत, माचª कì सुबह, 
बादल आओ, जब वषाª शुł हòई, चांदनी, पपीहा, िदन आिद किवताएं  ÿकृित पयाªवरण सŏदयª से सं बं िधत है।इनकì किवताओं  म¤ 
एक और सŏदयª बोध तो दू सरी ओर ÿकृित से जुड़ने का भाग है।वे दोÖतŌ कì िÖथित बदलना चाहते ह§ इसिलए पयाªवरण का सहारा 
लेते ह§ ‘बाåरश’ यहां  पीिड़तŌ कì याýा का ÿतीक है और ‘गधा’ चुपचाप अÆयाय सहन करने वाली आशा है। बेचारी जनता का 
ÿतीक है। वह समाज म¤ øां ितकारी पåरवतªन लाना चाहते ह§। इसिलए वह अपनी किवता ‘कìड़े कì मृÂय’ु म¤ िलखते ह§,“गधा इतना 
भीग चुका था िक अब वह उसे पू रे ŀÔय के नायक कì तरह लग रहा था।”13 
िहंदी गī सािहÂय म¤ पयाªवरण के संदभª :-  

ÿाचीन काल से लेकर आधुिनक काल तक हर किव ने अपने आप को ÿकृित से जोड़ िदया है।िहं दी का शायद ही कोई 
किव ऐसा िबरला होगा िजÆहŌने ÿकृित पयाªवरण को लेकर किवता िलखी नहé होगी।आधुिनक िहं दी सािहÂय म¤ कमलेĵर एक ऐसे 
उपÆयासकार ह§ िजÆहŌने पयाªवरण कì समÖया को लेकर ‘अनबीता Óयतीत’, नामक बहòचिचªत उपÆयास िलखा। 2004 म¤ ÿकािशत 
इस उपÆयास ने पू रे िहं दी सािहÂय को और पयाªवरण ÿेिमयŌ को सजग कर अंतरमुख कर िदया। आधुिनक युग म¤ मनु Õय ने अपने 
सुख- सुिवधा के िलए ÿकृित का इस तरह दोहन शुł िकया है िक जीव- जंतुओ ं  का अिÖतÂव ही खतरे म¤ पड़ गया है। यह उपÆयास 
पयाªवरण कì समÖया को पाठकŌ के सामने रखने का काम करता है। दशकŌ बाद मनु Õय ने पयाªवरण के महÂव को पहचाना और 
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वÆयजीवŌ के संर±ण पर Åयान देना शुł िकया िकंतु  Óयवसाय एवं  Öवाथê मानिसकता वाले Óयिĉ अपने लाभ के िलए पशु  पि±यŌ 
कì हÂया का कारोबार कर जी रहा ह§।  ÿÖतुत उपÆयास म¤ अÂयंत मासूम वÆयजीव, पशु  पि±यŌ कì पीड़ा तथा उनके जीवन को 
संकट म¤ करने वाले एवं  उनके शरीर को ही अपनी जीिवका का साधन बनाने वाले ÓयिĉयŌ कì कथा को उĤािटत करने का ÿयÂन 
िकया गया है। यह उपÆयास पि±यŌ कì दाŁण मृÂयु  परंपरा के अं धे अिभयान से मु िĉ का एक आ´यान है। उपÆयास का नायक 
गौतम अपनी मां  कì इ¸छा पू री करने के िलए उºजैन म¤ धमªशाला बांधने के बजाय सु मेरगढ़ म¤ नगरपािलका कì ओर से नीली झील 
खरीद करता है और वहां  ÿाणी माý कì धमªशाला बना देता है। झील कì सरहद पर बोडª लगा देता है, “पं िछयŌ का धमªशाला, यहां  
िशकार करना मना है।”14 

जयशंकर ÿसाद जी का 'ÖकंदगुĮ' एक ऐितहािसक और महान नाटक है जो िवशेष लोकिÿय रहा है। इसी नाटक म¤ ‘भारत 
मिहमा' नामक एक नाट्यगीत है। इस नाट्य गीत के Ĭारा ÿसाद जी ने भारतवषª कì अपार सुं दरतम पयाªवरण कì िÖथित को दशाªया 
है। भारत एक ऐसा संसार का देश है जो ÿकृित म¤ िहमालय, रेिगÖतान, पहाड़, पवªत, खाई, खंदक ,नदी, नाले और ऋतुओ ं  से पåरपूणª 
देश है। किव का कहना है-“ भारत िहमालय के आंगन म¤ बसा हòआ है और सूरज अपनी ÿथम िकरणŌ का उपहार िहमालय के 
आंगन म¤ ही देता है अथाªत िहमालय कì शुĦता Öव¸छ ही बफª  पर उषा कालीन आलोक के फैलने से भारत माता के गले म¤ हीरŌ 
का हार पहनाया गया है ऐसा आभास हो रहा था ।सूयōदय,  पयाªवरण ÿकृित के ÿयोग से भारतवासी जागृत होते ह§ सारे िवĵ म¤ ²ान 
का ÿकाश फैलाने का काम, आकाश म¤ फैला अंधकार का साăाºय नĶ हो और िवĵ अ²ान के कारण मन म¤ छाई दु ख से मुĉ हो 
यही मंगल कामना किव करता है।“िहमालय के आंगन म¤ उसे ÿथम िकरणŌ का दे उपहार...” अथवा “अŁण यह मधुमय देश हमारा, 
जहां  पहò ंच अनजान ि±ितज को िमलता एक सहारा।”15 
िनÕकषªत:  

कहा जा सकता है िक, िहं दी सािहÂय म¤ पयाªवरण िवषय को लेकर हर किव ,सािहÂयकार, रचनाकार ने अपने अपने 
िवचारŌ को, भावनाओं  को वाणी देने का ÿयास िकया है। चाहे किवता हो, कहानी हो, उपÆयास हो, या नाटक हो।हर किव का लàय 
यही रहा है िक ÿकृित ही मनु Õय जीवन का अिवभाºय अंग है। पंचतÂव म¤ से एक भी िहÖसा ना हो तो मनु Õय का जीवन ±णभंगुर 
अथाªत समाĮ हो जाएगा। उसे बचाए रखने के िलए हर किव ने आम भारतवािसयŌ को सजग, सचेत करने का ÿयास िकया है। इतना 
ही नहé ÿकृित का सं बंध मानव जीवन के साथ जोड़कर ÿतीकाÂमक Öवłप सूयōदय, सूयाªÖत, पहाड़, पवªत, नदी ,नाले, खाई, 
खंदक, समंदर, जल, आकाश आिद ÿाकृितक संदभª, उनका मानवीय जीवन के उथल -पुथल से सुख -दु ख के साथ, हषª- उÐलास 
से जोड़ िदया है। इतना ही नहé हर Âयोहार, ÂयोहारŌ पर िनभªर गीत, ÿकृित से जु ड़े ह§।िहं दी हो या िकसी भी भाषा म¤ बने हर िसनेमा के 
गीत भी ÿकृित से जु ड़े ह§।पयाªवरण का, ÿकृित का एक महÂवपूणª ऋत‘ुसावन’है। इसी सावन, बादल, बरसात को लेकर,करीब 
करीब 300 से अिधक गीत िलखे गए ह§। पयाªवरण कì खुशहाली ही मनु Õय ही खुशहाली है ।पयाªवरण का िवनाश मनु Õय जीवन का 
िवनाश, -हास, बबाªदी है। इसीिलए हे मनु Õय सचेत रह¤। सावधान रह¤। अपने उºवल भिवÕय के िलए ‘पयाªवरण’ को बचाए, बनाए 
रखन े का संदेश िहं दी के सािहÂयकारŌ ने िदया है। 
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mejxk o yksgkjk rkyqD;krhy ik.kyksV {ks= fodkl ,d HkkSxksyhd vH;kl 
                                                        MkW- lq;Zdkar ykypan jkBksM 

                                                             Hkwxksy foHkkx izeq[k  
                                                ch-,l-,l-dyk foKku o okf.kT; egkfo+|ky;  

                                                      Ekkd.kh rk- yksgkjk-ft-mLekukckn 
 
1½izLrkouk %& 
         iwokZikj pkyr vkysyh Eg.k Þ Fksacs Fksacs rGlkpsÞ gh tjh ik.;ko:u fuekZ.k >khyh vlyh rjh gYyh vki.k 
frP;kdMs dkukMksGk dsY;klkj[ks fnlr vkgs- ikolkP;k izR;sd Fksackph vki.kkl xjt vkgs vls vki.k rkorkokus ekaMrks(ijarq 
rks Fksac lkBowu R;kpk xjtsP;k osGh dlk mi;ksx djrk ;sbZy];kc+++Ìy ek= vki.k vkti;Zr mnklhu jkghyks vkgsr-i.k vkt 
“ksrh gk O;olk; “ksrdÚ;kuk ijoMsukls >kysyk vkgs- dkj.k ikolkps fnolsu fnol deh gksr pkyysys izek.k ok<rss 
rkieku]ok<rh yksdla[;k] R;k eqGs gks.kkjs nq’kijh.kke] ik.;kpk ok<ysyk cslqekj milk vkf.k R;keqGs HksMlkoukjh Hkh’k.k ik.kh 
VapkbZ;keqGs utjsvk< n<ysY;k Hkwtykus vkrk lxG;kps y{k os/kwu ?ksrys vkgs-egkjk’Vªkr izkeq[;kus vk<G.kkÚ;k cslkYV 
[kMdkph ik.kh lkBowu Bso.;kph {kerk deh vlY;kus ik.kh O;oLFkki.k fdrh egRokpk vkgs gs lq/nkvkiY;k y{kkr vkys 
vkgsp-rjh ik.kh O;oLFkiu vkt fdrh egRokps vkgs gs y{kkr vkys vkgs- 
     vkiY;kyk gs ekghr vkgs- dh tehu lglk d/kh le ikrGhr ulrs- tfeuhe/;s FkksMkQkj mapl[kyiuk vlrksp- 
Mksaxj vlrkr-] ioZr vlrkr- ?kGh vklrkr] u|k vlrkr] likV eSnkuh izns”k vlrkr- ;k eqGs tfeuhoj iM.kkjs ik.kh 
R;kp fBdk.kh lkpqu u jkgrk mrkjkP;k fn”ksus okgw ykxrs- v”kk rÚgsus ik.kh vks<;kyk feGrs- T;k ojP;k Hkkxkrrqu ik.kh 
okgr ;srs R;k Hkxkyk R;k vks<;kps  ikkyksV {ks= Eg.krkr- egkjk’Vª “kklukus ;k ladYiusyk vuq~#i vlk loZd’k ik.kyksV {ks= 
fodkl dk;Zdze jkcfo.;kpk fu.kZ; ?ksryk vkgs-;k dk;Zdzekpk eqG mÌs”k tfeuhph /kqi Fkkcfo.ks] ik.kh ewyLFkkuh 
eqjfo.ks]HkwxHkkZrhy ik.kh lkBk ok<fo.ks] HkwxHkkZrhy ik.kh lkBk ihdklkBh okij.ks gk vkgs-  
2½laKk%  ik.kyksV {ks= Eg.kts ik.kyksV {ks= gs ,d vls fo”kh’V {ks= vkgs- dh T;kP;k frUgh cktql p< vlwu ikolkps ik.kh 
ygk.k eksB;k vks?kGhrqu eq[;ukY;kl vFkok unhl T;k ,ds fBdk.kh ;sowu  feGrkr rlk fBdk.kkiklwu rj p<ki;Zr 
vlysY;k laiw.kZ {ks=kl ik.kyksV vkls Eg.krkr-  
    xko gk fodklkpk eq[;Ikk;k /k#.k ik.kyksVkoj vk/kkjhr e`n la/kkj.k o tyla/kkj.kkph dkes dj.ks vfHkizsr vkgs- ;k 
lokZe/;s ,d egRokph ckc fopkjkr ?ksryh vkgs- rh Eg.kts ik.kyksV {ks= fodklklkBh fuoMys dh ]R;k ik.kyksV {ks=koj tks 
ikÅl iMrks R;k ikoLkkP;k ik.;kps fu;kstu djrk ;srs-ikolkps iM.kkjs ik.kh R;krqu fdrh ik.kh miyC/k gks.kkj vkgs-R;krhy 
fdrh ik.kh fofo/k tyla/kkj.kkps ek/;ekrqu vMfork ;sbZy vkf.k fdrh ik.kh f”kYYkd jkghy] ;k loZ ckchpkfopkjkr ?ks.;kr 
;srkr- ik.kyksV {ks=ke/;s tfeuhpk mrkj] tfeuhpk izdkj] tfeuhpk okij o ik.kh lkBfo.;klkBh HkwxHkkZrhy {kerk bR;knh 
ckchpk fopkj d#u dkekps fu;kstu djrk ;srs- 
3½fo’k;kph fuoM %&  
         ;k fo’k;kph fuoM dj.;kpk eq[; mÌs”k  Eg.kts  vkt Hkwi`’Vkoj iM.kkjs ik.kh ukys]vks<s]unh P;k Lo#ikus loZ 
ik.kh okgw.k  leqnzkyk feGrs -;k ik.;kpk mi;ksx “ksrh fdaok ih.;klkBh gksr ukgh -;k ik.;kpk mi;ksx “ksrh fdaok ih.;klkBh 
Ogkok ;klkBh iM.kkjs ik.kh Fksacu Fksac tfeuhr eqjys ikghts-tfeuhr  ik.;kph ikrGh Okk<o.;klkBh ik.kyksV {ks= vko”;d 
vkgs-e`nk la/kkj.kph dkes vko”;d vkgs- Eg.kwu ;k fo’k;kph fuoM dj.;kr vkyh vkgs- 
4½mfÌ’V;s %& HkwxHkZrhy ik.;kph ikrGhr ok< dj.ks- 

1 Xkkokrhy “ksrhlkBh lajf{kr flapukph lks; dj.ks- 
2 Tfeuhph izpaMizek.kr gks.kkjh /kwi Fkkco.ks- 
3 iMhd tfeuhpk fodkl dj.ks- 
4 ik.kyksV fodklkph dkes d#.k “ksrh mRiknukr ok< dj.ks- 

5½fo’k; foospu %&+   
       Ekgkjk’Vªkr eksB;k izek.kkr “ksrh gk O;olk; dsyk tkrks-i.k “ksrh gh tqxkj i?nrhph vkgs vls ekuys rjh pkysy- 
dkj.k gh “ksrh ikolkoj vkoyacwu vklY;kus ikÅl d/kh tkLr rj d/kh deh gkrks- d/kh m’khjk rj d/kh d/kh iMrp ukgh- 
;keqGs “ksrh gk O;olk; vkt /ksD;kr vkyk vkgs- ihdysY;k /kk.;kl ;ksX; Hkko gh feGr ulY;kus vkt “ksrdjh dtZcktkjh 
gksowu vkRegkR;k djr vklY;kps fnlwu ;srs- egkjk’Vªkrhy “ksrh gh izkeq[kkus dksjMokgw vkgs- mFkG tfeuhps vklY;kus 
ik.;kps fdaok flapukph lks; ulY;kus mriknukps izek.k deh vkgs- ok<rh yksdla[;k ;kpk fopkj d#.k vUu /kkU;kps izek.k 
deh gksr vkgs-vUu/kkU;kps izek.k ok<fo.;klkBh tyflapukph vko”;drk vkgs- Eg.kwu vkt ik.kykV {ks= foHkkxkr 
tyla/kkj.k dkes d#.k ik.kh ikrGh ok<fo.ks gh dkGkph xjt vkgs- Eg.kwu egkjk’Vªkr ik.kyksV  {ks= fodklkph osxosxGh 
dkes dsyh tkrkr-dksjMokgw “ksrhe/;s tfeuhoj iM.kkÚ;k ikolkpk izR;sd Fksac tsFks iMrks] frFksp rs eqjfoY;kl tfeuhe/;s 
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vksykok nh?kZdkG fVdwu Bso.;kl enr gksrs-ukys& vksgksGkoj ?kMhpk ca/kkjk lq;ksx fuoMwu cka/kkok- ;k c/kkÚ;klkBh xkokrp 
miyC/k vlysys lkfgR; ;ksX; i/nrhus vk[k.kh d#u okijrk ;srs- 
1½ik.kyksV {ks= %&  
     T;k {ks=kps ik.kh uSlfxZdfjR;k okgr ;sowu ,dk ukY;k}kjs ,dk fBdk.kgwu okgrs R;k laiq.kZ {ks=kl ik.kyksV {ks= vkls 
Eg.krkr-,[kkn;k izokgkl izek.kC/k ekuwu R;ke/;s T;k {ks=ke/kwu ik.kh okgr ;sowu feGrs R;k izokgkps ik.kyksV {ks= vls 
Eg.krkr- 
        Tkfeuhoj ikÅl iMrks- ik.kh okgw ykxrs-rs okg.kkjs ik.kh vkiY;kojkscj tfeuhpk ojpk tks vfr”k; lqihd Fkj 
vlrks rks ?ksÅu tkrs-Eg.kts vki.k izfrca/k u dsY;keqGs tfeuhpk lqihdi.kk deh >kyk( mRiknu deh >kys-gs tj vki.k 
VkGys] dkgh dkes d:u ekrhph /kwi Fkkacoyh] rj iq<hy loZ vfu’V xks’Vh VGwu mRiknukr Hkj iMsy- 

 
ik.kyksV {ks=kps {ks=kuwlkj oxhZdj.k 

  1 vfrygku ik.kykdV {ks= (Micro Watershed)     10 gsDVj Ik;Zr 
  2 Yk?kq ik.kyksV {ks= (Mini Watershed)     200 gsDVj Ik;Zr 
  3 mi ik.kyksV {ks= (Sub Watershed)    4000 gsDVj i;Zr 
  4 Uknh [kksjs (River Vally)    {ks= e;kZnk ukgh 
      Ikk.kyksV {ks=kP;k vkdkjkpk ifj.kke R;kP;k fuxZe ekxkZik”kh ;s.kkÚ;k ik.kyksVkP;k ifj.kkekoj gksrks- ik.kyksV {ks=krqu 
;s.kkÚ;k ik.kyksVkps izek.k gs R;kP;k ykach o :nhP;k xaq.kksRrjk”kh laca/khr vlrs- rs ykach”kh O;Lr izek.kkr rj :anh”kh le 
izek.kr vlrs- ik.kyksV {ks=kph ykach R;kaP;k :nhis{kk tkLr vklsy rj fuxZe ekxkZtoG ik.kh ;s.;kl tkLr osG ykxrks- 
R;keqGs ik.kh [kksGcqu jkg.;kl o tfeuhr eqj.;kl oko feGrks-o fuxZe ekxkZ”kh deh izek.kr ik.kh ;srs- ghp ifjfLFkrh tj 
myV vlsys Eg.kts :anh ykach is{kk tkLr vklsy rj laiq.kZ ik.kyksV fuxZe ekxkZik”kh yodj ;srks- R;keqGs rs deh izek.kkr 
vMfoys tkrs- o tfeuhr deh eqjfoys tkrs- rlsp fuxZe ekxkZik”kh ;s.kkjk ik.kyksV eksBk vklrks- rsOgk ik.kyksV {ks=kps 
osxosxGs vkdkj dls vlw “kdrkr gs ikg.ks vko”;kd vkgs- lk/kj.ki.ks ik.kyksV {ks=kps vkdkj [kkyhy izek.ks pkj izdkjs 
vlY;kps vk<Gqu ;sbzy o R;ko:.k R;krhy ik.kyksVkP;k fn”ksph dYiuk ;sow “kdrs- 

 
2½Ikk.kyksV {ks= O;oLFkiu%& Waterlog area Management  
        Ik.kyksV {ks= O;oLFkkiu Eg.kts R;k {ks=krhy miyC/k tfeuh ]ik.kh]ouLirh] o brj uSlxhZd lk/kulaiRrhpk 
;ksX;fjrhus okij dj.ks tsusd#.k tfeuhph /kwi gks.kkj ukgh]ik.kh vkMok ik.kh thjok gh ladYiuk okijkr vk.kus] HkwxHkkZr 
ik.kh ikrGh ok<fo.ks]d`’kh mRiknukr ok< dj.ks ]tSfod lerksy jk[k.ks]jkstxkj gkeh ;kstus vkrxZr jkstxkjkP;k la/kh miyC/k 
dj.ks vk”kk vkusd dkes tyla/kkj.kk ekQZr dj.;kr ;srs-vk”kk vkusd fofo/k dkekps fu;kstu d:.k R;kps O;oLFkki.k dj.ks 
vkt vko”;d vkgs- 
3½Ik.kyksV {ks=ke/;s tfeuhph gks.kkjh /kwi%& Landing incense in the catchment area 
        Ik.kh o okjk o rkiekukeqGs tfeuhph /kwi ?kMwu ;srs- tfeuhP;k i`’BHkkxko#u okg.kkÚ;k vi/kkoseqGs tfeuhph /kwi 
gksrs- ;k /kwisP;k lkydkBh /kwi] vks?kGikMh /kwi o ?kGikMh /kwi ;k rhu vkoLFkk vkgsr- ?kGikMh /kwi gh tfeuhP;k /kwisph 
“ksoVph vkf.k fo/oald voLFksr tehu ykxoMh [kkyh vk.krk ;sr ukgh- tfeuhP;k /kwiseqGs  okgqu xsysyh ekrh iq<s eksBeksB;k 
tyk’k;kr lkBoyh tkrs- R;keqGs tyk’k;kaph ik.kh lkBo.k{kerk fnolsafnol ?kVrs- 

tfeuhP;k /kqisoj ikÅl ]okjk] rkiek.k] ouLirh vkf.k tfeuhpk izdkj ;k ?kVdkapk ifj.kke gksrks- iM.kkÚ;k 
ikolkps izek.k vkf.k rhozrk tkLr vlsy rj tfeuhP;k gks.kkÚ;k /kqisps izek.k tkLr vklrs-tfeuhpk mrkj tkLr vlY;kl 
okg.kkÚ;k ik.;kpk osx tkLr vlrks- R;keqGs eksB;k izek.koj tfeuhh /kqi ?kMqu ;srs- 
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4½tfeuhph /kqi Fkkco.kss To Dry The Soil 
tfeuhoj ouLirhps] xorkps vkPNknu dsys ikghts- R;keqGs gks.kkÚ;k /kwisps izek.k deh gksbZy- tfeuhojhy 

ouLirhP;k vkPNknukeqGs tfeuhph /kqiksRikndrk “kDrh deh gksrs- eqGkeqGs ekfrps d.k ,desdkl ?kê fpdVqu jkgrkr- R;keqGs 
tfeuhph /kwi izfdkj”kDrh ok<rs- “ksrh mRikndrk ok<koh Eg.kwu tfeuhph /kwi Fkkacfo.;kcjkscjp “ksrkrwu okgwu tk.kkjs 
vfrfjDr ik.kh vMfo.;koj Hkj ns.;kr ;sr vkgs- lu 1982 iklwu e`n vkf.k tayla/kkj.kkph fofo/k dkes ik.kyksV {ks= gk 
dk;Zdze gkrh ?ks.;kr vkyk - ;k dk;ZdzekarxZr e`nk o tyla/kkj.kkph dkes]dqj.k fodkl] o`{k ykxoM vknh dkes gkrh 
?ks.;;kr ;sr vkgsr- ik.kyksV {ks= fodkl dk;Zdze jkcfo.;kekxs ik.kyksV {ks=kpk lokZxhu fodkl dj.ks R;k {ks=kr okg.kkÚ;k 
ekuoh leqgkpk lkekftd vkFkhZd]Lrj  mapkous uSlfxZd lk/kulkeqxzhps tru dj.ks- xkoikrGhoj jkstxkjkP;k la/kh miyC/k 
dju nsus ;k ckch varHkwZr vkgsr- iqohZP;k dkGh e`nla/kkj.k ,[kknk “ksrdjh voyachr vlr- ijarq ik.kyksV {ks=fugk; fofo/k 
e`n o tyla/kkj.k mik; ?ksrY;kl R;kps pkaxys ifj.kke fnlrkr- gs jkT;kr jkcfo.;kr vkysY;k ik.kyksV {ks= fodklkP;k 
dkekauh nk[kowu fnys vkgs- R;klkscrp jkT;krhy T;k Hkkxkr ik.kyksV {ks=kph dkes iw.kZ >kyh vkgsr-   
6½mik; ;kstuk %&Measure Plan 

tfeuhph /kwisyk izfrca/k ?kky.;klkBh d`’kh “kkL=h; mipkjkcjkscj vfHk;kaf=dh mik;gh mi;ksxkps vkgsr- d`’kh “kkL=h; 
mipkjkar leikrGh e”kkxr ]leikrgh isj.kh] fidkph QsjikyV] iV~Vk i/nr tfeuhoj vkPNknukpk okij] TkSfod cka/k 
cafnLrh] ;k mipkjkpk lekos”k gksrks- 
   vfHk;kaf=d mipkjkar leikrGh cka/k] <kGhps cka/k] ?kGh fu;a=.k mipkj] xWfc;u ca/kkjs] lyx lery pj] ,dkvkM 
,d pjetxhdj.k] likV vksVs vkfnpk voyac d:.k tfeuhP;k /kwisl vVdko fuekZ.k djrk ;srks-rlsp o`{k ykxoM] 
ou”ksrh]dqj.k fodkl] [kl xorkph ykxoM ;k}okjs gh tfeuhph /kwi jks[krk ;srs- ik.kyksV {ks=koj vk/kkjhr dsysY;k e`n o 
tyla/kkj.kkP;k dkekuhp tfeuhP;k /kqisph leL;k vkf.k R;krqu iq<s m/nHko.kkÚ;k iz”ukph lksMo.kwd gksÅ “kdrs- vR;ar 
gkyD;k v”kk tfeuhph eksB;kizek.kr /kwi gksrs- v”kk tfeuhoj R;k Hkkxkr ;s.kkÚ;k xorkph ch Qsd.ks-o`{k ykxoM o dqj.k 
fodkl dj.ks vk”;d vkgs- vks?kGhps fu;a=.k dj.;klkBh ykbZo psd MWe] cz”kowM MWe] yqt cksYMj LVªDpjlZ]xWch;u cka/kdkes] 
ekrhps o flaesVps ukykcka/k] Mk;OglZu ca/kkjs] Hkwfexr ca/kkjs vkf.k tsFks dBh.k [kMdkeqGs HkwxHkkr ik.kh lkBk gksÅ “kdr ukgh 
R;k fBdk.kh gk;Mªks QzWDpjhax dj.ks vko”;d vkgs- 
 
7½lanHkZxzaFk %& Bibliography 

1½ ik.kyksV {ks= fodkl-   fparke.kh fFkVs] izlkn jlkG- 
2½isVysys ik.kh-   izk MkW vfuyjkt txnkGs- 
3½ ik.kh rqeps vkeps-  eqadawn /kkjkf”kodj  
4½ nSfud isij 
5½ ekfld  
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d`"kh  iznq"k.kkpk xzkeh.k ftoukojhy izHkko 

izkpk;Z MkW- izdk’k ikVhy 
t;oar egkfon;ky;] bpydjath 

 

      Hkkjr gk d"̀khiz/kku ns’k vkgs vls loZlk/kkj.k fo/kku lkrR;kus dsys tkrs- i.k ckjdkbZus fopkj dsyk 
rj xzkeh.k Hkkxkrhy lekt O;oLFkk vkf.k rsFkhy yksdkaps jkg.kheku ] izFkk ] ijaijk vkf.k ,danjhr thou 
i/nrhp d"̀kh O;olk; dsanzhHkwr ekuwu R;k Hkksorkyh fQjr vlrs- Lokra«; izkIrhuarj iq<hy toG & toG 
17 &18 o"ksZ vkiyk ns’k vUu/kkU; mRiknukP;k ckcrhr cjkplk ijkoyach gksrk- 1966 uarj gjhrdzkarhps ;qx 
vorjys vkf.k xzkeh.k Hkkxkrhy d"̀kh vk/kkjhr lekt O;oLFksps #i ,dne ikyVys- gjhrdzkarhP;k ;qxkiwohZ 
Hkkjrkyk vUu/kkU;kP;k ckcrhr ijkoyach jgkos ykxr gksrs- vesjhds’kh ih- ,y-& 480 gk djkj d#u 
vesjhdsdMwu vkiY;kyk vUu/kkU; vk;kr djkos ykxr gksrs- vUUk/kkU;kps js’kfuax djkos ykxr gksrs- djhr 
dzkarhP;k ek/;kekrwu vkiY;k ns’kkr /kkU; mRiknu [kwi ok<ys- yksdla[;k deh vlrkuk vUu/kkU;kP;k 
ckcrhr ijkoyach vl.kkjk Hkkjr vUu/kkU;kP;k ckcrhr Lo;aiw.kZ rj >kykp i.k R;kf’kok; vUu/kkU;kph 
fu;kZr dj.ks ns[khy pkyw >kyh- 

 d"̀kh{ks= rlsp d"̀kh iwjd {ks=kr Qkj eksB;k izek.kkoj la’kks/ku >kY;kus xzkeh.k Hkkjrkph vfFkZdn"̀V;k 
l/kursdMs okVpky lq# >kyh- gjhr dzkarhuarj vkysyh djhrdzkarh ] fuGh dzkarh ;kauh d"̀kh o brj iwjd 
{ks=kr O;kid izek.ke/;s cny ?kMwu vkY;keqGs xzkeh.k Hkkxkrhy JeO;oLFkk Eg.kwu vlysyh cyqrsnkjh 
vyqrsnkjh O;oLFkk u"V gksow ykxY;k- vk/kqfud 'ksrhyk vuql#u xzkeh.k Hkkxke/;s d"̀kh mn~;ksx&/kans lq# 
>kys- 'ksrhe/;s vf/kdk & vf/kd vk/kqfud ;a=lkeqxzh] vk/kqfud [krs] fdVd uk’kds okij ok<yk-  d"̀kh 
fon;kihBs ] d"̀kh la’kks/ku laLFkk] rlsp [kktxh {ks=krhy jklk;fud mn~;ksxkauhgh uo & uohu la’kks/kus 
d#u d"̀kh {ks=kps ijaijkxr #i iw.kZi.ks ikyVwu Vkdys- 

 d"̀kh{ks=kr >kysyh izpaM izxrh gGwgGw v/kksxrhdMs d’kh okVpky d# ykxyh gs 'ksrdjh oxkZP;k 
rlsp brj lac/khr ?kVdkaP;k yodj y{kkr vkys ukgh] fdaok y{kkr vkys rjh frdMs lq#okrhyk cjsp nqyZ{k 
gksr xsys- R;kph ifj.khrh xzkeh.k Hkkxkrhy 'ksrtehu] ik.kh] i'kq/ku b- ckch iznq"khr gksr xsY;k o R;kapk 
foijhr ijh.kke xzkeh.k thoukoj ?kMwu ;sow ykxyk- R;kpk vk<kok iq<hy izek.ks ?ksrk ;sbZy- 

jklk;fud [krs % 
1960&61 iklwu Hkkjrh; 'ksrhe/;s jklk;fud [krkapk okij lq# >kyk- ;kp dkGkr vf/kd mRiknu 

ns.kk&;k d"̀kh fidkaP;k fodlhr tkrhauk ;k jklk;fud [krkaph xjt gksrh- 1960 & 61 iklwu jklk;fud 
[krkapk okij izpaM ok<r xsyk-  R;keqGs mRiknu ok<r xsys- i.k nql&;k cktwyk  R;k cjkscjp ekrhpk dl 
deh gksr xsyk- jklk;fud [krke/;s ,u-ih-ds- P;k feJ [krkaps izek.k ns[khy ok<r xsys- R;keqGs R;kpk d`"kh 
{ks=koj Qkjp foijhr ijh.kke >kyk- 1961 e/;s Hkkjrkr izrh gsDVj dsoG 2 fdyks jklk;fud [krs okijyh 
tkr gksrh- rj l/;k rs izek.k 100 fdyksgwu vf/kd vkgs- gs izek.k fodlhr ns’kkaP;k izek.kkr deh vlysrjh 
R;kcjkscj lsanzh; [krkaph th ek=k okij.ks vko’;d gksrs rh okijyh tkr ukgh-  R;keqGs tfeuhps uqdlku 
gksr vkgs- R;krgh jklk;fud [krke/;s ;qjh;kpk okij gk ,dw.k jklk;fud [krkP;k 80 VDds brdk vkgs- ;k 
v;ksX; izek.kkeqGs 'ksrtehu fnolsafnol fud"̀V cur pkyyh vkgs-   

jklk;fud fdVd uk’kdkapk izpaM okij % 
[kjs rj fidkojhy fdM fu;a=.kklkBh uSlfxZd fdM fu;a=.k i/nrh okij.ks vis{khr vkgs rj R;krwu 

fdM fu;a=.kkr vi;’k vkys rjp vYi izek.kkr jklk;fud fdVd uk’kdkapk okij dj.ks vis{khr vkgs- ijarw 
uSlfxZd fdM fu;a=.k mik; ;kstusis{kk jklk;fud fdVduk’kd okij ok<Y;keqGs R;kps nq"ijh.kke dq"kh 
mRiknukoj ?kMwu vkY;kps fnlwu ;srs- vlsZfud ] ¶Y;qfju ] xa/kd vkf.k ikjk ;akph vusd la;qxs jklk;fud 
fdVduk'kds Eg.kwu okijyh tkrkr- ;k jklk;fud fdVduk'kdakpk   vik;dkjd fdVdkoj tlk ifj.kke 
?kMwu ;srks rlkp nq"ijh.kke midkjd fdVdkaP;koj gksow ykxyk vkgs- R;kewGs ijkxhdj.k izfdz;sr mi;qDr 
Bj.kkjs e/kek'kklkj[ks fdVd u"V >kY;kus R;kpk ijh.kke fctkoj gksr vkgs- R;keqGs mRiknu ?kV gksow 
ykxyh vkgs- rlsp minzoh fdVdkaph izfrdkj {kerk fnolsafnol ok<r xsY;kus vktP;k vk/kqfud 'ksfre/;s 
uo&ufou minzoh fdVdkaP;k tkrhpk minzo ok<w ykxyk vkgs- iqohZ fu;a=.kkr vlysY;k vusd fdMh v/khd 
rkdnoku >kY;kus fnlwu ;sow ykxyh vkgs-  
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nwl&;k ns'kkrwu ykxoMhlkBh ouLirh vk;kr dsY;kus  R;kaP;kcjkscj rsFkhy fdMhapkgh vkiY;kdMs izknqHkkZo 
ok<rks- 
    jklk;fud fdVd uk'kdkaP;k v'kk okijkeqGs 'ksrh mRiknukpk ntkZfnolsafnol ?kljr pkyyk vkgs- 
vfrfjDr ik.kh okij 

mlklkj[;k ckxk;rh fidklkBh ik.;kpk izpaM okij dsyk gkr vkgs-ml 'ksrhe/;s tylairhpk 
lq;ksX; okij dsyk tkr ukgh- ik.kh iqjoBk eqcyd vlysY;k fBdk.kh ik.;kpk vfrjhDr okij dsyk tkr 
vkgs- mlkph ykxoM djrkukp l&;k v'kk i/nrhus r;kj dsY;k tkrkr dh mlkP;k 'ksrkP;k ,dk Vksdkyk 
ik.kh lksMys dh rs nql&;k Vksdki;ZUr vkiksvki iksgprs- R;keqGs cgqrka'k osGk 'ksrdjh oxZ 'ksrkyk ,dnk 
ik.kh lksMys dh vkiY;k 'ksrkcjkscjp 'kstkjph 'ksrs ik.;kus Hk:u xsyh rjh frdMs nqyZ{k djrkr- v'kk vrh 
tyflapukus vusd fBdk.kP;k lqihd tehuhsaps {kkjiM tehuhr :ikarj gksr  vkgs- Hkkjrkrhy toG toG 
70 rs 80 y{k gsDVj tehu v'kk izdkjkewGs ukihd cuyh vkgs- 

ifjfLFkrh dh dk;Z{kersr ?kV & ok<R;k jklk;fud [krs o jklk;fud fdVduk'kdkeqGs tehuhrhy 
fids o R;k ijhljkrhy izk.kh ;akP;krhy ikjLikjhd  ukrs u"V gksow ykxys vkgs- mnk- csMwd] lki ;akP;k 
ek/;ekrwu fidakps fdVd o manhj ;kaP;kiklwu gks.kkjs uSlfxZd j{k.k vkrk Fkkacys vkgs- 
d`"khiwjd O;olk;krhy jklk;fudhdj.kkpk okij & 

d"̀khiwjd O;olk; i'kqikyu]dqDdqVikyu]eRL;ikyu b- lkBh th laizsjds okijyh tkrkr R;kiSdh 
dkgh laizsjdakpk foifjr ijh.kke ekuoh ftoukojgh gksr vkgs- vls fofo/k la'kks/kukauh fl/n >kys vkgs- rlsp 
R;akP;k jksxfuokj.kklkBh okijyh tk.kkjh vkS"k/ks ;k i'kqi{kakuk gks.kkjs jksx ;akpsgh la'kks/ku gks.ks vko';d vkgs- 
d"̀kh vk/kkjhr mn;ksxkaps iznq"ku  

iznq"k.kkP;k n"̀Vhus d"̀kh vk/kkjhr mn;ksxkiSdh lk[kj dkj[kkU;akpkp izHkko ;kr tkLr fnlwu ;srks- 
lk[kj dkj[kkus o R;koj vk/kkjhr brj miinkFkZ fufeZrhewGs ns[khy xzkeh.kh Hkkxkr eksB;k izek.kkoj iznq"k.k 
ok<r vkgs- if'pe o mRrj egkjk"V~krwu okg.kk&;k toG toG loZ un;kuk lk[kj mn;ksxkrhy iznw’kukus 
xklys vkgss- 
loZd’k fopkj djrk d`’kh {ks=krhy ;k iznq’k.kkps xzkeh.k lekt ftoukoj ?kMwu vkysys ijh.kke 
iq<hyizek.ks uksan djrk ;srhy- 

1- ik.;kP;k vfrjhDr okijkus tehuh {kkjiM cuw ykxY;k vkgsr- R;kewGs tehu gs mRiknukps ewyHkwr 
lk/kup ck/khr gksr vkgs- 

2- jklk;fud [krs] fdVduk’kds]r.̀kuk’kds ;akpk okij ok<yk vkgs- R;keGs r;kj gks.kkjs d’̀kh mRiknu 
vkgkjkl v;ksX; cur vkgs- R;kP;k lsoukus nq/kZj vktkjkps izek.k ok<r pkyys vkgs- dksYgkiwj 
ftYg;krhy f’kjksG rkyqdk v'kk izdkjP;k vfrjhDr okijkus dWUljxzLr cuyk vkgs- gs fl/n >kys 
vkgs- 

3- d"̀kh o d"̀khiwjd O;olk;krhy jlk;ukaP;k okijkeqGs rs lsou dj.kk&;akP;k vkjksX;kyk /kksdk fuekZ.k 
>kyk vkgs- 

4- Hkwi’̀B o HkwxHkZ ;k nksUgh fBdk.kP;k ik.;kpk vrhokij dsY;kewGs HkwxHkkZrhy ik.;kph ikrGh /kjr 
pkyyh vkgs- 

5- lk[kj dkj[kkU;kaP;k lkj[;k mn;ksxkaP;keqGs un;k iznq’khr gksowu fi.;kP;k ik.;kph leL;k fuekZ.k 
>kyh vkgs-  

   ;k loZ ckchapk izHkko xzkeh.k Hkkxkoj iMyk vkgs- R;keqGs mRiknu ok< gksowugh Hkkjrkrhy 
d’̀kh{ks=krhy vkuankpk funsZ’kakd ?kVr pkyyk vkgs- vls [ksnkus ueqn djkos ykxrs- 

          
lanHkZ % 

1 lk/kulairhps vFkZ’kkL= & Hkkslys] dkVs] QMds izdk’ku iq.ks 
2 vk/kqfud Hkkjrkrhy foKku o ra=Kku &MkW-izeksn tksxGsdj lkxj iCyhds’ku  
3 Bhagirath Beharu & V.Ratna Reddy “Environment and Accountability” Journal of Envir-      

Protection. Vol.No.22, Nov.9, 2007 
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i;kZoj.k o lkoZtuhd vkjksX; ;kapk vH;kl dj.ks 
 

izk- vftrdqekj fHkejko ikVhy- 
,e- ,-] ch- ,M-] ,e- ,M-] Mh- ,l- ,e- 

Lka”kks/kd fo|kFkhZ %& ts- ts- Vh- ;q- jktLFkku ( fnYyh jft- ua- 27817066  
 

1- izLrkouk  
i;kZoj.kkpk vH;kl dsyk vlrk- ekuo vkf.k i;kZoj.k ;kaps ukrs Qkj iwjkru dkGkiklwu toGps vkgs eqGkr 

ekuokpk “kks/k fulxkZe/;s >kyk fulxkZe/kwup rs uohu xks’Vh f”kdw ykxyk vkfn ekuo rs vk/kqfud ekuo bFk i;Zarpk ekuokpk 
izokl izxrf”ky vkgs] rks l);kP;k ;qxkr okojr vlrkuk gosr lapkj d: ykxyk] ;a=k”kh [ksGw ykxyk o rks vk/kqfud 
;qxke/;s lkeFkZ“kkyh cuq ykxyk- gs loZ djr vlrkuk vkiY;k Lor%P;k vkjksX;dMs R;kps nqyZ{k d: ykxyk ;kps R;kyk 
Hkkulq)k jkfgys ukgh- Eg.kwu i;kZoj.k o lkoZtfud vkjksX;kpk vH;kl dj.ks xjtsps vkgs-   % i;kZoj.kh; o uhfr”kkL= 
;ke/;s [kfut izk.kh ekj.ks fdaok vfrlaofrZr Lons”kh iztkrhps dkgh oS;fDrd lnL; u’V dj.ks gh fof”k’V i;kZoj.kkP;k 
v[kaMrsP;k laj{k.kklkBh vko”;d vkgs- gh fØ;k uSfrdn`’V~;k ijokuxh;ksX; fdaok vko”;d vlsy\ xSj&vkSn~;ksfxd ns”kkarhy 
“ksrd;kZalkBh uSlfxZdfjR;k LohdkjkgZ vkgs dh “ksrhlkBh {ks= LoPN dj.;klkBh LyW”k vkf.k cuZ ra=kpk voyac djkok\ ,dk 
[kk.kh daiuhpk fopkj djk T;kus iwohZP;k pqdysY;k {ks=kr [kqys [kM~Mk [k.kdke dsys vkgs- tehunks’k vkf.k i`’BHkkxkP;k 
i;kZoj.kkph iqulZapf;r dj.;klkBh daiuhph uSfrd tckcnkjh vkgs dk\ vkf.k ewGr% uSlfxZd i;kZoj.kkP;k rqyusr ekuoh 
iqu#fRFkr okrkoj.kkps ewy~; dk; vkgs\ uSlfxZd okrkoj.kkP;k Hkkxkaps iznq’k.k dj.ks vkf.k u’V dj.ks vkf.k xzgkP;k uSlfxZd 
lzksrkapk eksBk izek.kkr okij dj.ks euq’;klkBh uSfrdfjR;k pqdhps vlY;kps EgVys tkrs- tj rs pqdhps vlsy rj] gs dsoG 
,d LFkk;h okrkoj.k ¼orZeku vkf.k Hkfo’;krhy½ekuoh dY;k.kklkBh vko”;d vkgs dk\ fdaok vls orZu ns[khy pqdhps vkgs 
dkj.k uSlfxZd i;kZoj.k vkf.k@fdaok R;kps fofo/k ?kVd R;kaP;k Lor%P;k vf/kdkjkae/;s dkgh ewY;s vkgsr ts.ksd:u ;k ewY;kaps 
vknj dj.ks vkf.k dks.kR;kgh ifjfLFkrhr lajf{kr dj.ks vko”;d vkgs\ i;kZoj.kfo’k;d uSfrdrsn~okjs riklY;k xsysY;k 
iz”ukaiSdh gs vkgsr- R;kiSdh dkgh fof”k’V ifjfLFkrhr O;Drhauk rksaM n~;kos ykx.kkjs fof”k’V iz”u vkgsr] rj brj xV vkf.k 
leqnk;kan~okjs brj oSf”od iz”u vkgsr- rjhgh brj uSlfxZd okrkoj.kkps ewY; vkf.k uSfrd fLFkrh R;kP;k ekuoh&?kVdkafo’k;hps 
vtksM iz”u vkgsr- i;kZoj.kh; uSfrdrsojhy lkfgR;kr fopkj dj.;klkBh Ik;kZoj.k o lkoZtfud vkjksX; gs egRokps vkgs-
;klkBh eh ^^i;kZoj.k o lkoZtuhd vkjksX; ;kapk vH;kl dj.ks** gk “kks/kfuca/k e/;s fopkj ekaMysys vkgsr-  
2- i;kZoj.k o ewY; 

iwohZ Eg.kts brj dkgh xks’Vhapk vFkZ Eg.kts xks’Vhaps ewY; gks;] rj nwljs Eg.kts brj xks’VhaP;k vFkkZizek.ksp mi;qDr 
vkgsr dh ukgh gs fopkjkr ?ksrY;kf”kok; xks’Vhaps ewY; vkgs- mnkgj.kkFkZ] dkgh QGkaoj cWV~llkBh okn~; ewY; vlrs] dkj.k 
Qykaoj vkgkj ns.ks gh cWV~llkBh tx.;klkBh ,d lalk/ku vkgs- rFkkfi] cgqrsdkauh gs ekU; dsys ukgh dh QGkapk Lor%pk 
var Eg.kwu ewY; vlrks- vki.k v”kk O;DrhcÌy fopkj d: “kdrks tks brjkauk Kku feGo.;kl bPNqd vl.kkÚ;kauk 
egRRoiw.kZ egRRo nsrks- rjhlw)k] v”kk dks.kR;kgh ewY;kO;frfjDr] lkekU;r% vls EgVys tkrs dh ,[kkn~;k O;DrhP;k :ikr] 
O;Drh Eg.kwu vkarfjd ewY; vlrs Eg.kts tkrs dh ,[kkn~;k O;DrhP;k :ikr] O;Drh Eg.kwu vkarfjd ewY; vlrs Eg.kts] 
frP;k laidkZph Lora=i.ks frP;k fdaok brjkaP;k laiRrhph iwrZrk dj.;klkBh frP;k Lor% P;k vf/kdkjkus ewY;- nql;kZ 
mnkgj.kklkBh] ,[kkn~;k fof”k’V oU; ouLirhe/;s ok;wps ewY; vlw “kdrs dkj.k rs dkgh vkS’k/kklkBh lkfgR; fdaok ekuoh 
fufj{kdkalkBh lkSan;kZpk vuqHko ;klkj[;k brj dkgh leL;kal Lora=i.ks R;kP;k laHkkO;rsr dkgh eqY; vlsy rj ouLirh 
ns[khy varHkwZr vkgs- dkj.k vkarfjdfjR;k ekSY;oku ewY; Eg.kts Lor%yk laiw’Vkr pkaxys vkgs] vls loZlk/kkj.ki.ks ekU; dsys 
tkrs dh uSfrd ,taV~ldMwu lajf{kr dj.;klkBh izFke izR;{k uSfrd drZO;s r;kj fdaok dehrdeh gkuhdkjd rs VkGrkr ¼igk- 
vks uhy 1992 vkf.k tWfelu 2002 varxZr ewyHkwr ri”khtokj [kkR;kalkBh½- rFkkfi] c;kZp ikjaikfjd ik”pkR; uSfrd 
n`’Vhdksu ekuooaf”kd fdaok ekuoh&dsanzhr vkgsr T;ke/;s rs dsoG ekuokauk vkarfjd ewY; iznku djrkr ¼Eg.kts] vkEgh 
,[kkn~;k vFkkZus ,d vFksZfnzd EgVY;k tkm “kdrks½fdaok rs euq’;kyk egRRoiw.kZ egRRoiw.kZ ewY; nsrkr ekuoh LrHkkokps laj{k.k 
fdaok lao/kZu fdaok ekuoh&ekuorsP;k [kpkZojhy dY;k.k ;k xks’Vhauk usgehp U;k¸; ¼vFkkZr] vki.k ,dk dedqor vFkkZus 
ekuooa”kh; vls Eg.kw “kdrks½ P;k dks.kR;kgh ekuoh&ekuoh xks’Vhais{kk izk.;kais{kk tkLr vkgksr- 
3- fulxZ o ekuo 

^^fulxkZr loZ xks’Vh fo”ks’kr% euq’;kP;k Qk;n~;klkBh cufoY;k vkgsr** vkf.k vls ekurs dh uSlfxZd ulysY;k 
ekuoh xks’Vhaps ewY; dsoG okn~; vkgs- lkekU;r%] ekuooaf”kd i)rhauk ekuoh&tukojkaP;k Øwj okx.kqdhr dk; pqdhps vkgs gs 
Li’V dj.;klkBh =klnk;d Bjrs] v”kk izdkjP;k mipkjkaeqGs euq’;kalkBh okbZV ifj.kke gksÅ “kdrkr- beWU;q,y dkar 
¼^^drZO;kaojhy i”kq vkf.k vkRek**] O;k[;kukojhy vkpkjlafgrk½e/;s] mnkgj.kkFkZ] dq=kdMs Øwjrk ,[kkn~;k O;Drhyk ,d vls 
orZu fodflr dj.;kl izksRlfgr d# “kdrs T;keqGs euq’;kadMs Øwjrk deh gksbZy- ;k n`’Vhdksukrwu] ekuoh; izk.;kalkBh Øwjrk 
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vkarfjdfjR;k pqdhP;k] ,soth okn~; oktoh vlsy- R;kpizek.ks] ekuooa”k”kkL= cgqrsd osGk i;kZoj.kkpk fouk”k ¼ekuo&fufeZr½ 
i;kZoj.kkrhy dkgh vukSipkfjd pqdhcÌy vksG[krks- v”kk izdkjps fouk”k vkrk vkf.k Hkfo’;kr ekuotkrhP;k dY;k.kkl 
uqdlku gksÅ “kdrs] dkj.k vkiys dY;k.k gs lkrR;kus fVdkÅ okrkoj.kkoj voyacwu vkgs-mi&vuq”kklukP;k #ikr mHkjys 
rsOgk ikjaifjd ekuooa”kh; fopkjlj.khyk vkOgku ns.;kn~okjs vls dsys- i`Fohojhy brj iztkrhaP;k lnL;kauk ekuokaP;k ekuys 
tk.kkÚ;k Js’B Js’Brsoj iz”u fopkjyk xsyk- nqlÚ;k fBdk.kh] uSlfxZd okrkoj.kkl vkf.k R;kP;k ekuoh ulysY;k lkexzhyk 
vkarfjd ewY; iznku dj.;klkBh rdZlaxr fordkZph “kD;rk riklyh- rFkkfi] gs y{kkr ?;kos dh] {ks=krhy dkgh fl)karKkauk 
uohu] ukWu&,uFkzksisafnzd fl)kar fodflr dj.;kph vko”;drk ukgh- R;k,soth] rs Kkuh ekuooa”kdsanz ¼fdaok dnkfpr vf/kd 
;ksX;fjR;k Eg.krkr] gq”kkj ekuooa”kh; fopkjlj.kh½Eg.kwu vksG[kys tkÅ “kdrs R;k xks’Vhps leFkZu djrkr- FkksMD;kr] fopkj 
dsyk vlrk vls fnlrs dh vkiY;k i;kZoj.kkdMs vlysY;k uSfrd drZO;kao:u ekuoh jfgok”kkauk R;kapk Qk;nk feGr vlrks- 
4- lkekftd /kksj.k  

/kksj.kkalkBh uSlfxZd /kksj.ks iznku dj.ks Eg.kts i`FohP;k okrkoj.kkps laj{k.k dj.ks vkf.k i;kZoj.kkph voLFkk lq/kkj.ks 
gks;- Kkuh ekuooa”kh; fopkj] rs rdZ nsrkr dh] R;k O;kogkfjd gsrwlkBh iwjsls vkgsr vkf.k /kksjf.kdn`’V~;k ifj.kkedkjd 
i)rhus ifj.kkedkjd ifj.kke ns.;kl vk.k[kh izHkkoh vkgsr] ukWu&,uFkzksisafnzd fl)karkais{kk] uarjP;k lS)kafrd cks>kaeqGs 
xSj&ekuo i;kZoj.kke/;s varHkwZr ewY; vkgs ¼lh-,Q-ukWVZu 1991] Mh “kkfyV 1994] ykbV vWaM dWV~> 1996½- f”kok;] dkgh 
foosdk/khu ekuooa”k”kkL=K laHkzfed ekuooa”k”kkL=h; Eg.kw “kdrkr T;kpk vFkZ vlk vkgsdh vkiY;k fnolk&fopkjkaP;k 
fopkjkr ukWu&,uFkzksisafnzd vl.ks gk mPpLrjh; ekuooaf”kd dkj.k vkgs- vls letk dh ekuo&ekuokaoj voyacwu vl.kk;kZ 
ekuo&i;kZoj.kkdMs ,d fnol&ulysyk ekuo&ekuo”kkL=K vf/kd lkSE;i.ks dk;Z djrks- ;kewGs ukWu&,uzksizksisafnzd fopkjkauk 
mRrstu ns.;kps dkj.kns[khy feGrs] T;kauk ukWu&,uFkzksisafnzd vkarfjd ewY;kus fxG.;kph dfB.k dYiuk vkgs- v”kk izHkkoh 
/kksj.kkl dkj.khHkwr Bj.;klkBh ,[kkn~;kus nqlÚ;kaiklwu vkf.k Lor%iklwu Lor%P;k O;aX;kRed euq’;dsanzkauk yifo.;kph 
vko”;drk vlw “kdrs- fLFkrhps ifj.kkeLo:i dkgh vizR;{k Lo#ikP;k rqyusr ekaMys tkÅ “kdrs vkf.k lekarj lehdj.ks 
vkdf’kZr d: “kdrkr- 
5- i;kZoj.kfo’k;d uSfrdrspk izkjafHkd fodkl 

ekuokpk tUe tjh fulxkZP;k vkf.k ,dksf.klkO;k “krdkP;k rRRoKkukps Lo:i y{k dsafnzr dsys vlys rjh ledkyhu 
i;kZoj.kh; uSfrdrk dsoG 1970 P;k n”kdkr ,d “kS{kf.kd f”kLr Eg.kwu mHkh >kyh-xsY;k iUukl o’kkZr uSlfxZd okrkoj.kklg 
euq’;kaP;k ukrslaca/kkfo’k;h iz”u fopkj.ks vkf.k iufoZpkj dj.ks 1960 P;k n”kdkar vk/khp O;kid izek.kkr fnlwu vkys gksrs- 
folkO;k “krdkP;k mRrjk/kkZr ekuoh vk?kkr foLQksV vkf.k xaHkhj i;kZoj.kh; ladVkapk lkeuk djkok ykxyk vkgs-ekuokus tjh 
vkiyh oS;fDrd izxrh dsyh vlyh rjh rks ;k HkkSfrd txke/;s lq[kk lek/kkukus jkgr vlysyk fnlqu ;sr ukgh- tkxfrd 
rRoK o i;kZoj.k rK  jkgsy dklZuP;k ekSu fLizax ¼1963½;k ladYiusdMs y{k os/kwu ?ks.;ktksX;k lqyHk dkekaiSdh ,d Eg.kts 
U;w;kWdZ eWxf>ue/;s izdkf”kr >kysY;k vusd fuca/kkapk lekos”k gksrk- T;kr MhMhVh] vWfYMªu vkf.k fMfYMªulkj[;k 
dhVduk”kdkauh [kkn~;inkFkkZan~okjs dls dsafnzr dsys gksrs rs ihd mRiknu vkf.k uQk ok<o.;kP;k mÌs”kkus def”kZ;y QkfeZax 
i)rhaps y{;] dklZu Hkklrs] i;kZoj.kh; vkf.k lkoZtfud vkjksX;koj ,dkosGh izHkko ikM.;kl l{ke vkgsr- ;k fuca/kkP;k 
vk/kkjs fopkj dsyk vlrk ekuokps vkjksX; gs ,d izdkjph ladVp cur pkyys vkgs- ;klkBh Ik;kZoj.k o vkjksX; ;kapk 
lqlaokn o esG ?kky.ks xjtps vkgs-  
6- i;kZoj.k ladV 

i;kZoj.kh; ladVkP;k ,sfrgkfld eqGkaoj ¼1967½ vusd m)`r fuca/k ¼OgkbZV 1967½ e/;s bfrgkldkj fyu OgkbZV 
;kauh vlk ;qfDrokn dsyk dh tqnsvks&f[kz”pu fopkjkaP;k eq[; iSywaauh ekuoh thoukrhy brj loZ izdkjP;k thoukojhy 
Js’Brsps ikyu d:u fulxkZps vfro`’Vhdj.k dsys vkgs- i`Foh] vkf.k euq’;kP;k okijklkBh r;kj dsysyh loZ fulxZ n”kZfo.kkjh 
OgkbZVph Fkhfll /keZ”kkL=] bfrgklkr O;kidi.ks dsysyh ppkZ dsyh xsyh vkf.k dkgh lekt”kkL=h; pkp.khP;k v/khu vkgs 
rlsp rRRoKkauh fu;feri.ks ppkZ dsyh vkgs ¼fOgVuh 1993] vVQhYM 2001 igk½- R;kP;k FkhflllkBh rdZ”kDrhps dsanz ppZ 
QknlZ vkf.k ck;cyps dk;Z gksrs] ekuoh n`’V~;k i`Fohojhy egRRokP;k xks’Vh ekurkr v”kk ekuoa”kh; n`f’Vdksukl leFkZu nsr 
gksrs- ifj.kke] rs dks.kR;kgh vU;k;kf”kok; brj dks.kR;kgh xks’Vhpk Qk;nk vkf.k R;kapk Qk;nk ?ksÅ “kdrkr ^^nsokus vkiY;k 
Lor%P;k izfresr euq’; fuekZ.k dsyk] nsokP;k izfr#ikr R;kus R;kyk fuekZ.k dsys( nso R;kauk Eg.kkyk] ^^Qynzwi Ogk] cgqxqf.kr 
Ogk vkf.k i`Foh O;kiwu Vkdk( rh vkiY;k lRrs[kkyh vk.kk( leqnzkrhy ekls vkf.k vkdk”kkrhy i{kh ;kaP;koj lRrk xkto- 
i`Foh- ^^R;kpizek.ks] FkkWel ,fDoukl ¼lqek dkWUVªk vjsLVht] chds 3] ihVh 2] lh 112½ vlk ;qfDrokn djrkr dh ekuo 
ulysY;k izk.;kauk** euq’;kP;k okijklkBh vkns”k fnysyk vkgs**- OgkbVP;k ers] T;qMks&f[kzpu fopkjkuqlkj ekuo vrqyuh; 
vykSfdd bZ”ojkP;k izfresr r;kj dsys xsys vkgsr] ts uSlfxZdfjR;kfulxkZiklwu osxGk vkgs] rlsp foLrkjkus ekuo 
LoHkkokiklwwu Lor%yk osxGs djrs- ,dq.kp fopkj dsyk vlrk i;kZoj.k o lkoZtfud vkjksX; gs ,dkp uk.;kP;k nksu cktw 
vkgsr gs fol#u pky.kkj ukgh- 
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7- fu’d’k Z % 
1- Ik;kZoj.kkpk lokZauh dkGthiwoZd vH;kl dj.ks xjtsps vkgs-  
2- “ksrhps lao/kZu dj.ks xjtsps vkgs-  
3- izk.;kaps iztkrh ;kaps egRo letqu ?ks.ks xjtsps vkgs-  
4- lkoZtfud vkjksX; gs egRokps vkgs-  
5- lkoZtfud eqY; ;kapk okij djkok- 
6- Ik;kZoj.k fo’k;d uSfrdrspk okij dsyk ikfgts-  
7- vk/kqfudrspk okij izHkkfoi.ks dsyk ikfgts- 
8- Ik;kZoj.k o foKku ;kapk mi;ksx ekuokP;k dY;k.kklkBh djkok- 
9- Ik;kZoj.k o ekuo ;kauh ns”k mHkkjf.klkBh lgdk;Z djkos- 

8- lkjka”k  
foKkukf”kok;] T;k i;kZoj.kkph vki.k vkrk m?kMdhl vkyks vkgksr rh dnkfpr letw “kd.kkj ukghr- OgkbZV~l 

Fkhfllpk eqÌk vlk vkgs dh] vk/kqfud ra=Kkukpk vkf.k ra=Kkukpk vk/kqfud izdkj ns.;kr vkyk vkgs] rj tqnsvks&f[kz”pfuVh 
Lor%p fulxkZPk ve;kZn “kks’k.kkl ewG xgu ikBhack nsrs- rjhgh] OgkbVus vlk ;qfDrokn dsyk dh f[kz”pukRo ¼mnk- lsaV 
ÝkfUllP;k n`”;kae/khy½e/khy dkgh vYila[;kd ijEijk ekuooa”kh; ekuokae/;s vMdysY;k eq[; izokgkP;k ^^xfoZ’Bi.kk** ps 
izfr:i nsrhy-toGtoG R;kp osGh] LVWuQksMs bdksykWftLV ikWy vkf.k vWuh ,gjfyp n ikWI;qys”ku ce ¼,gjfyp 1968½ e/;s 
psrko.kh fnyh dh ekuoh tursP;k ok<heqGs xzWfjvy ykbQ&liksVZ flLVeph O;ogk;Zrk /kksD;kr vkyh- uklkP;k fufeZrhewGs 
vkf.k 1968 P;k f[kzlelP;k osGh >kysY;k tkxso:u i`FohP;k fo”ks’kr% “kfDr”kkyh izfresP;k foLr`r izlkjkus vkf.k lIVsacj 
1970 e/;s oSKkfud vesfjdue/;s oSf”k’V~;khd`r dsysY;k i;kZoj.kh; leL;seqGs vkf.k brj yksdfiz; dk;kZeqGs mRrsftr >kysY;k 
i;kZoj.kh; leL;sph rhozrk ok<yh- ;sFks igk.ks lksis vkgs ,d ftoar] ped.kkjk xzg tks varfj{ke/kwu okgwu xsyk vkf.k 
ekuorsus lkekf;d dsyk] ped.kkjk xzg tsk varfj{ke/kwu okkgwu xsyk vkf.k ekuorsus lkekf;d dsyk] iznw’k.kkyk cGh iM.kkjk 
,d ekSY;oku iksr vkf.k e;kZfnr {kerspk vfrmRlkghi.kk- 1972 e/;s Msful ehMst ;kaP;k usr`Rok[kkyhy ,evk;VhP;k 
la”kks/kdkauh ,d e;kZnk izdkf”kr dsyh- gh dk;sZ xsY;k n”kdkrhy mn;ksUew[k fparsP;k vkf.k Lianukiklwu i`FohP;k n`f’Vdksukrwu 
fuekZ.k gks.kk;kZ dedqorosP;k HkkoukaP;k c;kZp ekxkZauh ekaMyh xsyh- vH;klkP;k lekykspuke/;s] la”kks/kdkauh fyfgys% 

vkEgh “ksoVh gs ekU; djrks dh la/kh fdaok vkiRrh ;k,soth ;kstukc) mik;kan~okjs lerksy vkf.k rdZlaxr 
fLFkrhi;Zar iksgksp.;kpk dks.krkgh gsrqiqjLlj iz;Ru varr% oS;fDrd] jk’Vªh; vkf.k tkxfrd Lrjkoj ewY; vkf.k y{;kP;k 
ewyHkwr cnykoj vk/kkfjr dsyk ikfgts- 
 
lanHkZ& xzaFk lwph 

1- vCckl ,l , ¼2002½ i;kZoj.k o mtkZ  L=ksr] fizUVsl gkWy bafM;k izdk”ku] U;w fnYyh- 
2- HkkV] Mh- ,e- ¼2003½ taxykps laj{k.k] ;qfuOgjflBh izsl bafM;k- 
3- cosZ] flf)fouk;d¼2013½ i;kZoj.k”kkL=] vksfj,UV izdk”ku eqacbZ &400001vk; ,l ch ,u%978%811250%3208%3 
4- dqyd.khZ] Mh- vkj ¼2010½ i;kZoj.k f”k{k.k] fo|k izdk”ku] ukxiwj-  
5- ikVhy yrk ¼2008½ O;fDreRRokph lw=s] iz.ko izdk”ku] bpydjath- 
6- eqGs jk- “k r mekgs] fo- rq- ¼1987½ “kS{kf.kd la”kks/kukph ewyrRos] ukxiwj- egkjk’Vª fo|kihB xzaFkfufeZrh eaMG 

 

nSfuds& lanHkZ 
1- nSfud iq<kjh&27@12@2015 leU;k;h ik.kh okVikps vkOgku] cgkjiqjo.kh] ek/kojko fprGs] dksYgkiwj  
2- nSfud yksder & 25@12@2015 unhdkBP;k xkokauk iznqf’kr ik.kh] vrqy vkach] bpydjath 

brj lanHkZ “kks/kfuca/k  
1- tsYl fizVh&vgoky] 2006  
2- lh-,Q-ukWVuZ vgoky] 1991 
3- vks-uhy- vgoky] 1992 
4- tkxrhd jk’Vªla?k vgoky] 2016 

 
baVjusV lanHkZ  
 1.www.bnhs.org   2. www.saconindia.com 

3.www.nic.in    4. www.cseindia.org 



Aayushi International Interdisciplinary Research Journal ( AIIRJ ) Special Issue No. 44 ISSN 2349-638x 
 

www.aiirjournal.com Impact Factor 5.707 Peer Reviewed Journal Mob.No. 8999250451 15 

 

Analysis of Soil Samples From Various Places 
 

Dr J K Dawle*, A S Bondge1,K I Momin2,V B Suryawanshi3 
*Head, Department of Chemistry, M M Nilanga 

1. Department of Chemistry, S M Shirur Anantpal 
2. Department of Chemistry, R S M Latur 

3. Department of Chemistry, K M C Khopoli 
 

Abstracts 
      The analysis of nutrient is done in order to measure the nutrient that is present in the soil and it provides all the 
necessary information that is required in order to set the target of nutrient application. It also allows the detection and 
monitoring of the changes in the parameters of soil. The result depends on quality of soil samples. In this paper, the 
soil samples collected from horticulture spot, lakeside, agriculture area are studied. For the estimation of total Nitogen, 
available Phosphorus, available potassium and exchangeable Calcium and Magnesium the methods used are Kjeldahl 
method, Bray’s or Olsen’s method, Flame photometric method and EDTA titration method respectively. 
Keywords: kjeldahl method, topsoil, fertilizer, flame photometric method, Bray’s method, EDTA, soil sampling, 
extractant. 
 
Introduction 
       Nitrogen (N) , potassium(K) and Phosphorus (P) are very essential for plant growth and also for the 
strengthening of reproductive parts , activation of enzymes and carbohydrate metabolism1. Nitrogen and 
Phosphorous are not available to the plants directly. They are incorporated in the organic material. Potassium 
(K) is present in elemental form, exchangeable form or as a part of mineral lattices. Calcium (Ca) and 
Magnesium (Mg) interfere in soil activity as well as activate a number of plant enzyme systems. The 
deficiency of any of these elements has retarding effect on the growth of plant. 
1.1 Nitrogen Nitrogen occurs in several forms: Nitrate (NO3 - ) and nitrite(NO2 - ) anions, ammonium(NH4 + 
) and organic compounds. For high production, the application of N fertilizers can be done. This can be 
determined after the estimation of soil Nitrogen content. If the soil Nitrogen content is low, the application of 
N fertilizers becomes indispensible. Adequate supply of this element is associated with the plant growth and 
the deep green plant color. 

 The excess of this element can delay the crop maturity and prolong the growth period. The soil which 
is deficient in Nitrogen has stunted plant growth and they show signs of chlorosis too. There should be a 
proper quantity and proportion of soluble N which can be absorbed by the crop. This quantity is influenced by 
some local site factors like rooting habits of crop, removal of nitrate by leaching, the status of moisture in that 
part of root zone where the Nitrogen resides and presence or absence of the residues of crop.  
1.2) Phosphorus Phosphorus occurs in soil in both organic and inorganic form6. The inorganic form is more 
important for the crop nutrition. Most of the P is absorbed by the plants as HPO4 - and H2PO4 - ions or 
soluble organic phosphates. availability of Phosphorus in soil is very variable because it depends on the 
mineral soil composition, organic materials and its rate of decomposition, local climatic conditions and the 
morphological properties of soil. The supply of P at the early vegetative growth phase strengthens its 
reproductive parts and formation of seeds. It can also hasten the maturity of plant and it is said to improve the 
resistance of certain fruits, vegetables and forages from disease. Its deficiency will lead to discoloration of 
older leaves and leaf edges. 
 1.3) Calcium It is present in the soil either as soluble Ca2 + on the base complex or as free Calcium carbonate 
(CaCO3). In temperate soil it is present in abundance but it is absent in highly weathered tropical soils. It has 
a double role in the fertility of soil. It acts as plant nutrient at the same level as N, P and Mg as well as a pH 
regulator. 
 1.4) Magnesium It is the constituent of chlorophyll molecule, related to the metabolism of Phosphorus. It also 
activates number of plant enzymes. It is absorbed by the plant roots as Mg++ ion. If the soil has deficiency of 
Mg then the plant grown in such soil will become pale yellow and then turns brown and necrotic. 
 1.5) Potassium It is present in the soil in different forms. K in the soil solution which is in equilibrium with 
exchangeable K+ is difficult to distinguish from it, the exchangeable K + that is affected by the content of 
clay, mineral decomposition intensity and the fertilizer’s quantity is also a form of Potassium in soil. The 
requirement of plant for K is high relatively because plants absorb it in higher amount than other nutrient. The 
deficiency of K leads to Chlorosis or necrosis.  
Experimental Section 
1.6 Sites used for soil sample collection: all the soil samples were collected from different sites located in 
Latur. Four types of soil samples were collected.  
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A.) soil sample from horticulture spot. B.) soil sample from lake side. C) soil sample from Mountain. D.) soil 
sample from agricultural area. 
 1.7 Soil sampling: The top soil samples were taken from 0-10 cm of depth at four equidistant positions in   
      each plot. When the sampling was done, the surface of soil in all plots was dry. 
 1.8 Estimation of soil nutrient: 
     A. Total nitrogen is estimated by kjeldahl method 
      B. Available Phosphorus is estimated by two methods: Bray’s method which is the best method for acidic   
           soils and olsen’s method which is best for neutral and alkaline soils. 
     C. Available Potassium is estimated by Flame photometric method  

 D. Exchangeable Calcium and Magnesium is usually determined in the neutral ammonium acetate extract 
of soil. The extraction is carried out by shaking the soil and the extractant of mixture is followed by 
either filtration or centrifugation. Then the determination of Ca and Mg is done either by EDTA 
titration method or by the atomic absorption spectrophotometer after removal of organic matter and 
ammonium acetate 

 
Conclusion 
  Nutrient analysis is the measurement of nutrients present in the soil which is removed from the soil 
using an extracting solution. The nutrient analysis of soil will provide the necessary information to set the 
target of nutrient application. It is then used to set up the target of nutrient application which is then used to 
calculate the rate of manure and fertilizer application. The results of tests from regular field sampling will 
allow the detection and monitoring of the changes in soil parameters (pH, nutrients, salinity) with the time.  

It is must for the soil analysis results to be interpreted within the context of the expected yield 
response for the crop which is to be grown under the specific management and environmental conditions. The 
results depend on the quality of soil samples collected and also the strategy of sampling that is used5. If the 
samples are poor it will lead to inaccurate nutrient recommendations. 
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Abstract 
One of the major problem faced by the cities and towns now-a-days is related to municipal solid waste. This is 

due to rapid population growth, urbanization, industrialization, commercialization and modern life style. In India, in last 
few decades, a significant increase in municipal solid waste has been recorded. This is due to the economic development 
and rapid population growth rate. Maharashtra, being one of the big state in India has grown very fast in last few 
decades. On an average 100-150 gm of solid waste is generated in small towns & villages and about 500-550 gm is 
generated in big cities. In Maharashtra, cities like Mumbai, Pune, Nashik, etc. are fastest growing cities and has 
developed a number of employments to people which has changed their living style. This has also created a large number 
of solid waste problems in these big cities. Due to this, it has lead to many health issues and spread of diseases. The 
objective of this paper is to provide and overview about municipal solid waste management, from its generation till its 
disposal and find a solution to this growing problem.  
Introduction 

Solid waste is defined as the any unwanted or undesirable solid materials generated from various 
human activities. These solid waste materials are the leftovers from various human activities which when left 
untreated can cause health hazards. These materials cannot be reused directly by the society so needed to be 
recovered and treated so that it can be reusable by the people. Various human activities as created these solid 
wastes which can cause risk to health and the environment (Saxena et al., 2010).  Due to the fast-growing 
industrialization and urbanization and change in life style has given solid waste a rapid growth. Generally, 
solid waste consists of domestic, industrial, commercial, construction and demolition, agricultural, 
institutional, public gardens and also other miscellaneous waste. Domestic and commercial waste together is 
mostly considered as urban waste (Syed, 2006).  

Municipal solid waste generally consists of waste from household, construction and demolition sites, 
sanitation residue, waste from public gardens and waste from streets. Municipal solid waste, according to the 
Municipal Solid Waste (Management & Handling) Rules 2000, is defined as “commercial and residential 
waste generated in a municipal or notified area in either solid or semi-solid form excluding industrial 
hazardous waste but including treated biological waste”.  Municipal solid waste generally includes 
biodegradable waste like kitchen waste, green waste and other degradable waste;recoverable waste like 
plastics, rubbers, metals, paper, glass, cardboard, etc. and inert waste like construction & demolition waste, 
slit, debris, etc. (Neha Gupta et al., 2015; Jha et al., 2011). According to the recent MPCB report on municipal 
solid waste, approximately 23,449.66 MT/day is generated in Maharashtra State. This waste is classified in 
various classes as – corporation (87.0%), Class A (4.0%), Class B (4.0%), Class C (4.0%) and other (1.0%) 
(MPCB, 2016). 

Due to the rapid industrialization and rapid population growth has lead to generation of a vast amount 
of municipal solid waste but there have been no proper techniques for the collection and disposable of this 
waste. Most of the time this waste is thrown on road side and out of the public bins which leads to various 
diseases and unpleasant environment in that area. This causes due to the unawareness in the public and poor 
management technique of this waste.  
 
Classification of municipal solid waste:  
Municipal solid waste is generally classified as follows: 
Biodegradable waste: 

Biodegradable waste consists of organic waste which can be broken down from complex to simple 
form with the help of microbes and other living organisms. This waste consists of kitchen waste from houses, 
green waste like waste from gardens and other biodegradable waste. With rapid urbanization and changing life 
style, the amount of waste generation has increased. The characteristic of this waste depends of the food habits 
and the changing life style of people (R. Rajput et al., 2009). This biodegradable waste can be converted into 
of the organic manure with the help of microorganisms and other living organisms. This manure is rich in 
nutrients and can be used in farms as a biofertilizer. 
Non-degradable waste:  

Non-degradable waste consists of materials like plastics, paper, cardboard, metal scraps, glass, 
rubbers, etc. These materials cannot be degraded naturally. Due to modernization of the society this kind of 
waste is generated in a great ton of amounts. These materials can be reused or recycled by segregation of 
waste followed by recovery process.Non- degradable waste also consists of inert waste generated by 
construction and demolition works. This waste can be disposed of on land. 
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Health issues related to municipal solid waste: 
Disposal of municipal solid waste on open land fields, improper management of solid waste, 

unawareness and poor management system has lead to various health issues. The open and overflowing 
garbage filled public bins has became home for many street animals and also breeding place for insects and 
mosquitoes. This leads to generation of various diseases to humans as well as leads to unpleasant 
environmental condition in that particular area. Many bacterial and viral diseases are spread through these 
insects, flies and mosquitoes, some of which even can lead to serious health problems of death. Landfilling of 
waste can lead to leaching of waste water into the groundwater bodies which can lead to water born diseases. 
Open dumping fields are more hazardous as these sits are at high risk of catching fire and spreading of 
unpleasant odour and air born diseases. Even the workers are more prone to health hazards as they are in 
direct contact with the waste and can also lead to infections. Animals feeding on this waste an also develop 
various diseases especially the cattle animals like cows and buffalos. The direct dumping of this waste into the 
water bodies can pollute the water bodies also leads to increase in death rate of aquatic animals, as seen in 
recent years.  These aquatic animals are used as food by the people, thus the toxicants are transferred into the 
human bodies which causes serious health issues. 
Solid waste management: 

Solid Waste Management is associated with the control on waste generation till its disposal with the 
help of various techniques and principles which can reduce health hazards and environmental degradation.The 
basic objectives of solid waste management are- protection and promotionof environmental quality, protection 
of public health, supporting the efficiency and productivity of economy (S. C. Santra, 2013). 

Management of municipal solid waste has become a great issue in recent years. In March 1995, the 
Ministry of Environmentand Forest and the Central Pollution Control Bored with the help of municipal 
authorities developed a new strategy for MSWM and formed rules for Management of Municipal Solid Waste 
and Biomedical Waste in 1996. Later on, the government formed Sate Pollution Control Board and formed 
separate rule for biomedical waste, hazardous waste and municipal waste. under the Environment Protection 
Act of 1986,“Municipal Solid Waste (management and handling) Rules 2000” was drafted in 1999and 
implemented in 2000, which gives detail of the responsibility of the state and the central government to 
manage and create awareness amongst people about this municipal solid waste issue (S. C. Santra, 2013). 
Also in recent years as an awareness and management of waste, government has developed a program called 
“Swachh Bharat Mission”. It was launched by the Prime Minister Narendra Modi on the birth anniversary of 
Mahatma Gandhi on October 2nd ,2014 which became the major initiative in solving this solid waste issue. 
The mission of this program was to make India a clean nation by the 150th birth anniversary of Mahatma 
Gandhi in the year 2019. This mission has implemented on the government to strongly focused on this 
management of municipal solid waste.  
 
Waste disposal methods: 
The disposal techniques used for disposal of municipal solid waste are as followed: 
 

1. Open dumping: 
Open dumping disposal method is most common method practice from many years in India. The 

municipal solid waste collected from various sectors is directly dumped in open land field without any 
recovery or treatment. As the waste is dumped on an open field, it causes increase in health risk and also 
unpleasant environment. 

2. Landfilling: 
Landfilling technique is generally seen in urban areas for dumping of solid waste. Unlike open dumping 

ground, waste is dumped in a pit dug in land and the pit is then covered by the soil layer to prevent breeding 
of flies, mosquitoes and other street animals. Landfilling generally has many problems as all type of waste is 
dumped on same land and leaching of water into the ground causes a problem of groundwater pollution. 

3. Sanitary landfilling:  
Sanitary landfilling is used as an alternative to landfilling which can solve the problem of leaching. This 

method of landfilling is more hygienic and build by lining the pit with impermeable material which can 
prevent leaching of water from waste. 

4. Composting: 
Composting is the process of degradation of organic matter in the presence of air with the help of various 

microbial action. It is the most commo and cost-effective method of disposing wet waste. The degradable 
waste from municipal waste is generally segregated and is send to composting processes where the 
microorganisms converts the complex material into simple form and the end product formed is compost 
manure which can be used as organic manure in agricultural fields as an alternative to fertilizers. 
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5. Incineration:  
Incineration is the method in which the waste is burned in furnace on high temperature. In this method the 

recyclable material is separated and the rest is burned. The end product of incineration process, i.e., ash is 
highly toxic material which is then needed to be disposed off properly. Incineration process generally causes 
air pollution and also the problem of toxic ash disposal. 

6. Vermicomposting: 
Vermicomposting is also one of the best alternative for the disposal of wet waste. It is one of the safe and 

hygenic way for the disposal of municipal organic waste. In this method generally, earthworms are used 
instead microorganisms to convert complex organic matter into simple from. This method is more commonly 
used in many Indian cities for the disposal of wet municipal waste.  
 
The 5 r’s principles for waste management: 

This principle was developed for the management for solid waste from its generation till its disposal. 
These principles are much helpful in reducing waste at its source of generation and also helps in proper 
management and handling of solid waste. The 5 R’s principles are as follows: 

 Refuse: 
As the word itself suggest that to refuse the use of non-degradable materials like plastic, instead start 
using bags made from cloths. This helps in reducing large amount of waste generation. 

 Reduce: 
Reduce simply means to lessen the amount of waste generation. For e.g., carrying own shopping bags 
instead of buying, using rechargeable batteries instead of disposable ones, etc.  

 Reuse: 
As the name suggest, start reusing the material we have instead of throwing then and buying new 
ones. This helps in reducing much amount of solid waste generation. For e.g., reuse of plastic bags 
for different purpose instead of buying new ones can reduce the plastic pollution, reuse of water 
bottles, etc.  

 Recycle: 
This means recycling of old into new one which can be used again. In the recent year many do-it-
yourself techniques has been developed for recycling and reducing the waste. For e.g., recycling of 
old cloths into various things like – bag, mobile cover, pillow cover, etc., recycling of cardboard and 
plastic bottles into some showpiece items, recycling of various other items like- coke cans, news 
papers, e-waste, glass, scrap metals, etc. by sending them back to its respective manufacturers which 
helps in reducing solid waste. 

 Recover: 
This is the last step of the 5R’s principle. After following all the above steps, the remaining trash is 
again send for the process of recovery in which the remaining trash is examined and if there is any 
recoverable material, it is then separated and send for recycling process. This helps in reducing 
amount of waste generation. 

 
Case study: kagal municipal corporation, kolhapur. 

A case study was carried out in Kagal city, Kolhapr. The project has been carried out on municipal 
solid waste management by the Kagal Municipality named as “A Step Towards Zero Waste”. This project was 
stared in 2016 by the municipal corporation of Kagal city. The capital cost of this project is about 3.57 cr. 
including all construction, machinery and vehicles.  Door to door collection of waste is done by the Ghanta 
Gadi from Kagal City and Kagal MIDC area. Nearly 8 tons of waste is collected daily as dry and wet waste. 
The dry waste is send for recovery and recycle process whereas wet waste is converted into manure. 

The segregated biodegradable waste is manually feed into feeding and crushing tank with 1:1 
proportion of waste and water. Here crushing and recrushing is performed. Then it is passed to digester. The 
capacity of digester is 4 tons. The digester container consists of heaters inside which helps in maintain the 
temperature about 370 C. About 90,000 lit. culture is introduced in digester at the stat of project. This 
microbial culture generates methane gas. After digestion process the excess water is removed from the tank 
which can be reused in the digestion process. After this process, compost having 3 times enriched nutrients is 
produced which is then used in farms as biofertilizer.  

After anaerobic digestion, methane gas is produced which comes to balloon. This balloonis made up 
of neoperin, as it does not burst when it is full. Then the methane gas is send to the scrubber where other gases 
is separated from methane. Also, the moisture from gas is removed. Then the pure methane gas received by 
compressor and stored. Daily 240 m3 methane gas is generated. This gas is then used to generate electricity of 
500 KW. This electricity is used for lighting 200-300 streetlights in city. 
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Result and conclusion: 
The findings of the paper fulfil the objective of this paper which gives an overview about the solid 

waste management in municipal corporations. Its also descries the various new techniques and the major 
initiations of the Government of India has taken towards this growing issue and creating awareness amongst 
people.  The case study of Kagal Municipal Corporation also gives an overview of the municipal solid waste 
management techniques which recently has been started by the municipal corporations. 
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Abstract: 
 ZnO/CdO nanoparticles were synthesized by chemical bath deposition method using appropriate complexing 
agent. The synthesized nanoparticles were characterized by X-ray diffraction, EDAX, Scanning electron microscope. X-
ray diffraction results confirmed the formation of ZnO/CdO nanoparticles. The surface morphological analyses of 
ZnO/CdO were also studied. 
Introduction:- 

Now days, semiconductors have much more attention due to their extensive properties.The various 
semiconductors are used such as CdO[1],ZNS[2],ZnO[3], CdS [4]etc. The previous literature reported that 
semiconducting metal oxides have optioelectronic, catalysis and biological activities [5].The use of ZnO/CdO 
have much more attention in past few years due to presence of its optical and electrical properties[5]. 

ZnO nanoparticles has large band gap(3.3ev)[6)].The band gap of ZnO nanoparticles can be reduced 
by doping CdO[7-8]. The several methods are used to prepare ZnO/CdO nanoparticles like Sol-gel method 
[9],Vapour phase transport [10],and Spray Pyrolysis technique [11].But out of these methods Chemical bath 
deposition is one of the best method because of its simplicity and inexpensive to unit cost basis. 
 In the present work, ZnO/CdO nanoparticles were prepared by Chemical bath deposition method 
using monochloroacetic acid complexing agent for slow release cations of Zn and Cd .The prepared material 
analysed for ZnO, CdO and ZnO/CdO composites. 
Synthesis of ZnO/CdO 
      10 ml of 0.25M ZnSO4 solution &0.25M CdCl2 was taken in a beaker. The solution of 0.1 M 
monochloroacetic acid is added to the solution as a complexing agent. Ammonia and NaOH were used to 
maintain pH of solution. Then whole reaction mixture was diluted to 50 ml of distilled water. The glass 
substrates were placed verticallyand reaction mixture was stirred.The prepared thin film on ZnO/CdO was 
annealed at 400 0C for 2 hrs and their structure was investigated. 
Result and Discussion 
X-Ray diffraction: 

XRD spectrum of pure ZnO and CdO nanoparticles shows hexagonal and Cubic crystal structure 
respectively. Some extra peaks are shown because of composites material. 
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Fig.3 XRD spectrum of ZnO/CdO nanoparticles 
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Surface morphology and Elemental analysis- 
SEM study is used for surface morphological analysis and is shown in the Fig.4. Shows those 

particles are deposited with cactus leaflet shape. 
In EDAX we got desired elemental composition for ZnxCd1-xO Fig 5Table 1. 

   
 
Fig.4.SEM micrograph of ZnO nanoparticles                                 Fig.5 EDX of ZnO/CdO nanoparticles   

Element Weight Atomic % 
O K 44.95 81.25 
Zn K 24.81 10.98 
Cd L 30.23 7.78 
Total 100  

Table.1 Elemental Composition 
Conclusion:- 

The thin film of ZnxCd1-xO prepared by chemical bath deposition method by using monochloroacetic 
acid as a complexing agent. 
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Nyctanthes Arbortristis: As a Natural Colorant in Drug Products 
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Abstract:- 
             Pharmaceutical excipients are the backbones of pharmaceutical industries. The present investigation involves 
extraction of the color from the Nyctanthes flowering stalk by solvent extraction method using distilled water, chloroform 
and Physical characterization done. Two extract were studied to identify the presence of specific phytoconstituents in 
them. It was found that aqueous extract showed presence of alkaloid, glycoside, saponin, tannin, triterpenoid, phenols 
and chloroform extract contain only alkaloids. It can be concluded from the present work that aqueous extract of 
Nyctanthes flowering stalk shows significantly colorant property when compared with chloroform extract. Here we 
established a new method and techniques to process Nyctanthes Flowering stalk color to be used as pharmaceutical 
coloring agent. 
Key words: -Nyctanthes flowers stalk, Microwave Assisted Extraction, Pharmaceutical coloring aids. 
 
1.Introduction:- 
             Throughout the world, the use of natural-type food colors continues to increase. Many consumers 
believe, even without valid proof, that natural colors are less harmful and therefore more acceptable than 
synthetic dyes1.Color is an important factor in the acceptability of food product, food quality is first adjudged 
on the basis of its color.Ayurveda is one of the oldest systems of medicine that uses plants and their extracts 
for treatment and management of various diseased states. Nyctanthesarbortristis  is well known Indian 
medicinal plant. Phytochemicals have been reported for significant, hepatoprotective, antileishmaniasis, 
antiviral, antifungal, antipyretic, antihistaminic, antimalerial, antibacterial, anti-inflammatory, antioxidant 
activities.  
1.1 Objective: 

Preparation of two types of extracts i.e. chloroform and aqueous extract, comparing between them as 
a coloring agent.Use of Nyctanthes flowering stalk extract as a coloring agent in syrup and granules. 
 
1.2 Plan of Work: 
 Collection of flowering stalk from the NyctanthesArbortristis tree from from surrounding area of T. 

K. C. P. Warananagar and Kodoli 
 Preparation of Extracts of  Nyctanthes Arbortristis flowering stalk by using various solvent like water, 

chloroform. 
 Physical characterization of coloring matter like by determination of solubility 
 Determination of   UV-   Visible   λmax    followed   by   thin   layer chromatography. 

Determination of stability of coloring matter in various pH, temperature, light 
 
1.3Literature Review: 
Kenmogne S.B. (2014): compared the conventional and microwave assisted extraction methods. Result 
showed that the inhibition percentage of analgesic compounds from Xinemiaamericana obtained by 
microwave method was improved as compared to conventional soxhlet and maceration methods. 
Dindaet al, (2008):reported methods and techniques toprocess annatto seed color to be used as 
pharmaceutical coloring agent in solid and liquid oral dosage form. Color extracted from seeds by different 
methods. 
 
2Materials and Methods 
  2.1Materials:- Dried Nyctanthes flowering stalk,Distilledwater,Chloroform,Silica Gel G,Ethyl 
acetate,Methanol, Sucrose, Peppermint oil. 
2.2 Equipments:-Microwave oven (with distillation unit),analyticalbalance,Shaker Incubator, Rotatory 
Evaporator, Hot air oven,UV visible Spectrophotometer. 

 
2.1.1Methods:- 
2.1.2Collection and authentication of plant:- 

Flowering stalk of Nyctanthes arbor tristis was collected( in  the month of  September to November) 
from surrounding area of T. K. C. P. Warananagar and Kodoli . The flowering stalk was shed dried for one 
month and used for the extraction .The plant was positively identified and confirmed by botanist H.O.D. of 
Botony department Y. C. College Warananagar, Mr. S. Y. Jadhav 



Aayushi International Interdisciplinary Research Journal ( AIIRJ ) Special Issue No. 44 ISSN 2349-638x 
 

www.aiirjournal.com Impact Factor 5.707 Peer Reviewed Journal Mob.No. 8999250451 24 

 

 
Fig(1): Collection and drying of Nyctanthes flowering stalk 

 
2.1.3 Extraction of color from nyctanthes flowering stalk 
2.1.3.1. Nyctanthes flowering stalk extract (Solvent extraction method) 
Preparation of Aqueous extract: 

  Aqueous Extract- 
Maceration : In this process shade dried flowering stalk was placed in  glass stoppers container with 150 ml 
distilled water and 10 ml chloroform(preservative); allowed to shake at room temperature for period of 1 week 
with agitation in Shaker incubator. Extract was filtered using muslin cloth. And get concentrated by using 
rotator evaporator. 

 Alcoholic Extract- 
Microwave-assisted extraction (MAE): It is relatively new extraction technique which utilizes microwave 
energy to heat the solvent and increase mass transfer rate of the solute from sample matrix into the solvent 
chloroform extract was done by MAE method by setting parameters as 400 W , for 30 min.23 

                                                      
    Fig(2) Rotatory evaporator                                                 Fig(3)  Aqueous extract 

 

                                             
   Fig (4) Microwave oven with Distillator                               Fig(5)  chloroform extract 
 
1.2.3.2 Thin Layer Chromatography:- 
Madewith a cover glass  and it was left for a few minutes and saturate the air in the chamber.Mobile phase 
:Ethyl acetate: Methanol (99:1)The Rf value for component is then worked out using the formula: 

  

 
1.2.3.3 Chemical Testing:- 
Test for Alkaloids 
     1. Dragendorff’s reagent: 2. Mayer’s reagent: 
     3. Wagner’s reagent:  
4. Hager’s reagent: Test for Triterpenoids:-Salkowski test:  
 
Test for Glycoside:Test forTannin:Test for Saponin: Test ForPhenoles: Test sample is treat with neutral 
FeCl3   indicate violet colour25 
 
1.2.3.4 Determination of λmax:- 

 Absorbance of solution were measured using UV-Visible Spectrophotometer in visible light spectra 
400-800nm. 
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Fig(5):λmax ofaqueousextract 

 
1.2.3.5 Preparation of calibration curve of Nyctanthes extract: 
   To get solution containing 2µg/ml, 4µg/ml, 6µg/ml, 8µg/ml, 10µg/ml, as final solution.Then the 
absorbance was measured in UV-visible spectrophotometer at 423nm against distilled water as blank. 

1.2.3.56 Stability study of Nyctanthes flowering stalk color extract in oral liquid dosage 
form :- Simple Syrup and Paracetamol Syrup 
 Each bottle contacting 30ml simple syrup was added in 5 different bottles in that various  proportion 

of aqueous extract (0.01ml, 0.02ml, 0.03ml, 0.04ml ) was added.0.04 ml of aqueous extract was 
selected for further study.These formulation was subjected to different light source like tungsten lamp 
and sunlight for stability study purpose.Chloroform extract was added in one bottle contains simple 
syrup 30ml showed oily globules formation. 

 
 

    
Fig(6):Formulation of Simple Syrup 

 
1.2.3.6 Evaluation of Nyctanthes flowering stalk extract as coloring agent in oral solid 
dosage form (granules):Table No-1 

Sr.no Ingredients Quantity 
1 calcium lactate  600mg 
2 starch powder 5% 
3 Isopropyl alcohol q. s. 

 
      The granules were prepared by dry granulation method. 
2 .Results: 
2.1. Thin Layer Chromatography of nyctanthes color 

In this method the Nyctanthin appear as yellow spots with Rf value of about to 0.55  
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Fig(8): TLC Characterisation 

 

 
2.2 Chemical Evaluation Test:Table 

No-.2Fig (9): Chemical test 
 

532.3. Calibration curve for Nyctanthes color: 
The absorbance was measured in a UV spectrophotometer at 423 nm against distilled water as blank. 

The absorbances obtained were tabulated as in Table 5.2 and calibration curve was plotted and shown in 
Figure 10 
The calibration curve showed good linearity and regression coefficient was 0.997 (r2 value). 
Table 3: Spectrophotometric data for the estimation of Nyctanthes flowering stalk color 

 
Fig.(10) Calibration curve of Nyctanthes flowering stalk color 
2.4 Stability study of syrup:- 
The initial color was noted and after 6 hours and 24 hours again absorbance was determined there was no 
color change but only absorbance was found to be decreasing, this was more in the case of syrup placed in 
direct sunlight it may due to tungsten lamp stability testing showed simple syrup and paracetamol syrup were 
less stable than the direct sunlight. in direct sunlight showed small decrease in absorbance which may be 
overcome by using container such as amber colored glass bottles for package.  
For Simple Syrup, Table no .4ForParacetamol Syrup, Table no 

 light 
source  
 

Initial 
absorbance 
 

absorbance 
after 6 hrs 
 

Absorbance 
after 24 hrs 
 

Tungsten 
Lamp 

0.5515 0.5087 0.4792 

Sunlight 0.5515 0.5924 0.5463 

 
 
 
 
 

Sr. no. Test Name Aq. extract Chloroform 
extract 

1. Test for alkaloids (+ve) (+ve) 

2. Test for glycoside (+ve) (-ve) 

3. Test for triterpenoids (+ve) (-ve) 

4. Test for tannin (+ve) (-ve) 

5. Test for  saponin (+ve) (-ve) 

6. Test for phenols (+ve) (-ve) 

Sr.No Concentration µg/ml Absorbance 

1 2 0.1058 

2 4 0.1823 

3 6 0.2723 

4 8 0.3657 

5 10 0.4643 
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Fig(11): graph for Stability study of simple syrupFig(12): graph for Stability study of paracetamol syrup 
 
2.5. Evaluation of Nyctanthes flowering stalk color extract in oral solid dosage form of 0.04% 
concentration (granules): 
The granules were prepared and evaluated its bulk density, tapped density, flow rate, Carr’s Index, Haussner’s 
ratio, angle of repose(). 

Table no:-5 
Weight of granules 11.974 g 
Bulk volume  28 ml 
Bulk density 0.42 g/ml 
Tapped volume 23 ml 
Tapped density 0.52 g/ml 
Flow time 11 sec 
Flow rate  1.08 g/sec 
Carr’s Index 19.23% 
Hausner;’s Ratio 1.23 
Angle  of  repose   17.96 

It was found that evaluation tests for granules were passes as per standards. 
3. Conclusion:- 
 The present investigation involves extraction of the color from the Nyctanthes flowering stalk by 

solvent extraction method using distilled water , chloroform. 
 Physical characterization of the coloring matter was done like determination of solubility which 

showed that it is soluble in distilled water.  
 Two extract were studied to identify the presence of specific phytoconstituent in them. It was found 

that aqueous extract showed presence of alkaloid, glycoside, saponin, tannin, triterpenoid, phenols and 
chloroform extract contain only alkaloids.   

 color was tested to determine the λmax of the Nyctanthin color, stability of the Nyctanthin color was 
tested. 

 The stability of color solution was determined by placing the color in various light sources like 
tungsten lamp, sunlight and testing after 6hours, 24hours. 

 This shows that the Nyctanthin color is light sensitive color and should be stored in the light resistant 
container. 

It can be concluded from the present work that aqueous extract of Nyctanthes flowering stalk shows 
significantly colorant property when compared with chloroform extract .Thus it can be use as coloring agent 
in Pharmaceutical  dosage formulation. 
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light 
source  
 

Initial 
absorbance 
(mg /ml)  
 

Absorbance 
after 6 hr 
(mg /ml  
 

Absorbance 
after 24 hr 
(mg /ml)  
 

Tungsten 
Lamp 

1.0125 0.7077 0.7250 

Sunlight 1.0125 0.8281 0.7675 
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Abstract 
 The planate known as the Earth has natural Environment. It is a blessing to entire living organism. It 
is only planate highly life cycle protective in the planetary system known to human being. Attempt has been 
made to seek the life of the planet but no perfect answer is found to human abilities. Yet, man as the most 
curious being on the Earth trying to find it out.   
  If we see the history of human civilization from early Stone Age, we come to know that man has 
always scratched the parts of this beautiful Earth at different places to make the life more and more 
comfortable without paying heed to the loss of unique natural environment.  
  From his journey to be a savage to civilized one, he realized another branch of knowledge emerged 
known as Ethics to keep the group of people together and developed personal and mass Ethics. Human 
investigation further evolved different branches of Ethics such as Business Ethics, Social Ethics, Political 
Ethics, Research Ethics and many others. All holy religious scriptures discussed values and morals to sustain 
human race with love and peace. 

After the emergence of Aurveda in India and Allopathy in other parts of the world-with a Medical 
Science a great loss of Herbs, plants, forests began to take place. Research in Human life brought wonders. 
But we started to misuse it. Due to ICT and internet the ratio of pure research decreasing day by day, as 
people adopted plagiarism. 
 In the present paper attempt is made to seek the challenges and remedial measures in the loss of 
Environment and Research Ethics.   
Key Expressions: Environment, Ethics, Values, Morals, Indian Scenario, Global Context, Research Ethics, 
Challenges etc. 

The man developed various branches of knowledge through his consistent investigation of natural 
changes. The Science based on purely experimental efforts to know them found him to be the beneficial one 
making his life happier than before and then the rat race of making life happier and the happiest is there on the 
cost of losing the beautiful Environment on the Earth.  

The purpose of research is to discover answers to questions through the application of scientific 
procedures. The curiosity in human being is a natural instinct for which man raises questions to self and others 
and makes attempt to seek solutions on the cost of spending his and others’ time, energy, etc till he satisfies 
his self and in doing so what happens is the law of Einstein Energy gets converted from one to another form 
premature affecting natural conditions and phenomenon. 

Man is less worried to these changes or he doesn’t have anything at his disposal to compensate the 
natural loss that takes place in his research efforts. Possessed with the selfish motive despite of adverse 
results, he only act to scratch the environment and as per his action and positive results to his efforts, he 
further goes on doing the same activity in greeter quantity for greater  advantage and in this unending cycle he 
loses his awareness of the loss of environment. 

At this juncture, in the era of ICT, man is obsessed with the idea of virtual reality. Father when son is 
in the home in one room instead of having a dialogue with him he just sends a message of desire in his brain 
cells. Face to face biological dialogue that was taking place previously has been lessening day by day and the 
issue of values, morality, and ethics come on anvils among the so called civilized societies blaming each 
other. 

The main aim of research is to find out the truth which is hidden and which has not been discovered 
as yet. What makes the people to undertake research? This is a question of fundamental importance. The 
possible motives may be either one or more of the following: 

1. Desire to get along with its consequential benefits;  
2. Desire to face the challenges in solving unsolved problems; 
3. Desire to get intellectual joy of doing some creative work; 
4. Desire to be of service to society; 
5. Desire to get respectability etc. (Kothari C. R.) [2] 

  
All progress is born of enquiry against doubts resulting inventions. If we seriously reflect to above 

purpose and aims of research, we will realize that there is one or the other desire behind as per desired results 
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where whether individual is equally serious or not about ethical purpose and aims to be considered. 
Obviously, it depends on approach of researcher. Here question arises what is ethics? Dictionary meaning as 
referred in Wikipedia moral principles that govern a person's behaviour or the conducting of an activity or the 
branch of knowledge that deals with moral principles. 
synonyms: moral code, morals, morality, moral stand, moral principles, moral values, rights and 

wrongs, principles, ideals, creed, credo, ethos, rules of conduct, standards (of 
behaviour), virtues, dictates of conscience. 

Ethics or moral philosophy is a branch of philosophy that involves systematizing, defending, and 
recommending concepts of right and wrong conduct.[1] The field of ethics, along with aesthetics, concerns 
matters of value, and thus comprises the branch of philosophy called axiology.[2]Ethics seeks to resolve 
questions of human morality by defining concepts such as good and evil, right 
and wrong, virtue and vice, justice and crime. As a field of intellectual inquiry, moral philosophy also is 
related to the fields of moral psychology, descriptive ethics, and value theory. 
Three major areas of study within ethics recognized today are:  

1. Meta-ethics, concerning the theoretical meaning and reference of moral propositions, and how 
their truth values (if any) can be determined 

2. Normative ethics, concerning the practical means of determining a moral course of action 
3. Applied ethics, concerning what a person is obligated (or permitted) to do in a specific situation or a 

particular domain of action [1]. 
The base of all human progress is natural environment which is on the anvil of existence on the name of 

research. Why do we want research if we are going to destroy the valuable Environment which is not at our 
disposal to create as we all are mere part, a small digit of whole beautiful universe? Giving thought to the 
issue is a need of present time. It means the researcher must observe the ethics to preserve the natural 
environment while he carries any research may be implied or theoretical.  

Let’s see what it means an Environment to us all. 
1. Environment is everything that is around us. It can be living or non-living things. It includes physical, 
chemical and other natural forces. Living things live in their environment. They constantly interact with it and 
adapt themselves to conditions in their environment. 
 Natural environment ·  Natural resource ·  Animal ·  Electromagnetic radiation [3] 
2. An ecosystem (also called as environment) is a natural unit consisting of all plants, animals and micro-
organisms (biotic factors) in an area functioning together with all of the non-living physical (a biotic) factors 
of the environment. [4] 
 Water on Earth ·  Atmosphere, climate and ... ·  Life ·  Ecosystems 
3. The surroundings or conditions in which a person, animal, or plant lives or operates. 
"Survival in an often hostile environment" 
synonyms: habitat, territory, domain, home, abode; More
4. The natural world, as a whole or in a particular geographical area, especially as affected by human activity. 
"The impact of pesticides on the environment" 
synonyms: the natural world, nature, the living world, the world, the earth, the ecosystem, the 

biosphere, Mother Nature, Gaia; More 
 

The above meanings of Environment which are driven from the universal acceptance show that it is 
creation of nature and of not a so called being known as human being, and therefore we have not any kind of 
right to destroy it for our greedy desires in different spheres of life. Ethics are realized only by us not any 
other living organisms. Why do we need to realize them? Obviously, other beings follow the laws of nature 
and they are worthy to enjoy natural justice. Man violets laws of nature and hence suffer in the hands of nature 
losing his exposures. 

No doubt, conversion of energy from one form to the other is inevitable phenomenon on this living 
planet. Man has been taking bold step showing his willingness to be converted to other form not naturally but 
artificially by adopting any means and easiest one is to cut breathing adopting unnatural means. Is it indeed a 
progress? Is it indeed a civilization? Not, at all. It is attempt of escape from intolerance. 

The varieties of diseases in human life are sheer mistake of unnatural response to nature. We are the 
only being disturbing life cycle and no one else. We have not made our life inhabitable, but the other beings 
trying to live naturally. Breaking the natural rules we replace them by making our own useful to be superior to 
other living organisms. We are killing animals as our food, cutting forests and developing animal sanctuaries 
to preserve wildlife. 

Environmental ethics is the part of environmental philosophy which considers extending the 
traditional boundaries of ethics from solely including humans to including the non-human world. It exerts 
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influence on a large range of disciplines including environmental law, environmental 
sociology, ecotheology, ecological economics, ecology and environmental geography. 

There are many ethical decisions that human beings make with respect to the environment. For example: 
 Should humans continue to clear cut forests for the sake of human consumption? 
 Why should humans continue to propagate its species, and life itself?   
 Should humans continue to make gasoline-powered vehicles? 
 What environmental obligations do humans need to keep for future generations?  
 Is it right for humans to knowingly cause the extinction of a species for the convenience of humanity? 
 How should humans best use and conserve the space environment to secure and expand life?  
 What role can Planetary Boundaries play in reshaping the human-earth relationship? [5] 

 
Conclusion 
 Both Environment and Research are the crucial issues in Human life facing the challenges of Human 
Ethics. Human world on the Earth forgetting self made Ethics to regulate life, creating challenges before the 
Environment and field of manmade Research, only for the sake of material development. In this era of ICT, 
man has increased the speed of life. At certain juncture, he finds himself to be tired of these all material 
pleasures. However, his greed doesn’t allow him to reflect on the issues. At Global level attempts are made in 
different summits to stop the destruction of the Earth (i.e. Vasundhara). The spirit of global seriousness is 
limited up to participating nations group together in summits period. Coming back to own nation, 
conveniently so called statesmen forget well being of the mankind due to sheer material greed. 
  Therefore, the present study suggests to entire mankind to ponder over the issues of Environment 
destruction and Research for infinite greed on the ethical point of view, otherwise the days are not far when 
mankind will suffocate on this Earth and will become unable to breath naturally and manmade ventilators will 
not be able to help us. Let’s stop scratching the Earth for entire living being sake, our natural survival. 
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Abstract:  

The present study deals with the commonly occurring macrophytes in Godavari River in Nanded waghala city. 
Hydrophytes were studied during January to March 2015 to identify macrophytes. In the present study altogether 16 
species representing 15 families belonging to four groups such as 2 free floating weeds, 6 submerged weeds, 2 rooted 
submerged weeds and 6 emergent weeds were found.   
Keywords: macrophytes, weeds, river 

Introduction:  

Aquatic weeds are those plants growing in or near water and complete at least a part of their life cycle 
in water resources (Joshi P.P., 2012). The river water is integral constituent of aquatic plant life and one of the 
most important natural resources. A multitude of life for plant, particularly aquatic species is totally depending 
on water to carry out its vital functions. The river Godavari is a larger water storage reservoir of Marathwada 
covering major parts of Nanded district and meant for the domestic, irrigation, industrial and agricultural uses. 
The aquatic macrophytes are important structural and functional components in most of ponds and rivers and 
have a pronounced effect on the ecosystem.  

Wetlands are diverse ecosystems that link people, wildlife and environment in special and 
interdependent ways through the essential life support functions of water (Maltby and Barker, 2009. Aquatic 
macrophytes are also known to respond to the quality of water in which they grow and can be used for 
monitoring the water body (Dewanjii and Matai, 2000). The aim of present study is to identify macrophytic 
plant vegetation in the Godavari River in and around Nanded waghala city.  
 
Materials and Methods:  

Hydrophytes are aquatic plants grow partially or completely in water. Macrophytic plants are large 
enough to be seen with the necked eye and are found in the shallow zones of lakes or rivers. This shallow 
zone is called the littoral zone and is the area where sufficient light penetrates to the bottom to support the 
growth of plants. The terms aquatic macrophyte refers to a diverse group of aquatic plants and encompasses 
flowering vascular plants, mosses, ferns, and macro algae (Gettys, et. al., 2009). The 1987 COE Manual 
defines hydrophytic vegetation is “ the sum total of macrophytic plant  life that occurs in areas where 
frequency and duration of inundation or soil saturation produce permanently or periodically saturated soils of 
sufficient duration to exert a controlling influence on the plant species present.” 

Aquatic plants can usually be categorized into four main types; Free floating hydrophytes Rooted  
hydrophytes with floating leaves, Submerged floating hydrophytes, Rooted submerged hydrophytes, Rooted 
emergent hydrophytes. 
Study area:  

The Godavari is the second longest river in India after the river Ganges. It starts in Maharashtra and 
flows for 1,465 kilometers into the Bay of Bengal via the states of Telangana and Andra Pradesh. It forms one 
of the largest river basins in India.  Nanded is one of the historical places in Marathwada region of 
Maharashtra State. It is situated between 180 15’ to 190 55’ N latitude and 770 7’ to 780 15’ E longitude. The 
district Nanded situated on southeast fringes of the state demarcating boundaries of Andra Pradesh and 
Maharashtra. The district lies in the basin of Godavari. 

The entire study region receives the monsoon rains generally commence in early June and continue up 
to September. About 75% rainfall is received during monsoon while 16% through the south-west monsoon 
during the months of October and November. The pre-monsoon showers contribute about 7% and the 
remaining 2% is generally during short winter season. Deep black soils have limited distribution along the 
bank of Godavari. The climate in the district is very dry and summers are exceedingly hot.  
The survey work explored the macrophyte diversity along Godavari river in Nanded city. In this aquatic 
macrophytes were observed particularly in seven sites viz; Vishnupuri dam, Nagina Ghat, Nav Ghat, 
Wajegaon pool, Hingoli Bridge, Shikarghat, Shankhteerth. These seven sites were selected on account of 
availability aquatic macrophytes. 
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Location map of study area 

 

Sampling Points 
Seven points along Godavari river in Nanded city studied were as follows: 

1. Vishnupuri dam: The dam constructed on the Godavari, this is one of the largest project in 
Marathwada region. This project is situated near Asarjan village; approximately 8 k.m. from Nanded 
city. The Vishupuri village is located on the edge of the city about 40 km of water column upstream, 
which, apart from its irrigation and drinking water functionalities offer a tremendous potential for 
recreational and inland water transport. 

2. Nagina Ghat: Nagina ghat is situated 3km far from Nanded city. It is polluted area; the water gets 
mixed with household wastewater in city. 

3. Nav Ghat: Nav Ghat is situated 4km far from Nanded city. It is also polluted area; the water gets 
mixed with household wastewater in city. 

4. Wajegaon pool: This area is situated out of city area. Its 6 km far from Nanded city. Wajegaon pool 
situated on the bank of Godavari River.  

5. Shikarghat: Shikarghat is situated on the bank of river Godavari on the distance of 10 to 12 km from 
Nanded city. It is an ideal site for the growth of macrophytes. The river is deep and water is rich with 
sewage and industrial effluents. 

6. Shankhteerth: Shankhteerth is a village located 2 km towards east from district head quarters 
Nanded. This village also located on bank of Godavari river. 

7. Bypass road Hingoli Bridge: It is situated out of city. It is also polluted area. This is industrial area, 
so the water is more polluted. 

 
Collection of Macrophytes: The aquatic macrophytes were collected for the period of 3 months January to 
March 2015. In present study monthly survey was made. Seven sampling points chosen for identifying 
hydrophytes occur in the periphery of the Godavari River in Nanded city. The collected samples were brought 
to the laboratory in polyethylene bags and separated species wise.  
Identification of Macrophytes: Macrophytes in shallow waters were collected directly while those from 
deeper water with the help of long handled hook. The samples were thoroughly cleaned with fresh water and 
distilled water for removal of soil and other extraneous particles. The product were cut into small pieces and 
save from the herbarium. The macrophytes were identified using standard available literature (Cook, 1996). 
The identification of aquatic plants was done with the help of standard books and monographs like, Biswas 
and Calder (1953). 
 
Results: During the survey 16 macrophytes are recorded, which are as follows:  
Free Floating macrophyte species in river waters are Lemna and Nymphoides. Submerged macrophytes 
represented by 6 species, Ceratophyllum, Cabomba, Limnophilla, Utricularia, Najas, Rotala. Rooted 
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submerged macrophytes are 2 species viz. Hydrilla, Potamogeton. Emergent Macrophytes are represented by 
6 species. They remain firmly fixed in the bottom substratum but their top regions are exposed. Emergent 
species like Alternanthera, Polygonum, Ipomea, Cyperus, Scirpus, Typha. The dominant macrophytes present 
in Godavari River are Hydrilla, Rotala and Polygonum. 
 
Conclusion:  

The aquatic plants observation study is intended to support other research in wetlands and in 
particular, to assure the continuing of ongoing long term ecological program. Presently the fresh water aquatic 
weeds are directly or indirectly more helpful for food and shelter to reservoir fishery at Godavari river. 
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Appendix I: Tables 

Table No. 1: Free floating macrophytes 
Sr. No. Name Common Name Family 
1. Lemna  Duckweed Lemnaceae 

2. Nymphoides Crested floating heart Menyanthaceae 

 

Table No. 2: Submerged Macrophytes  

Sr. No. Name Common Name Family 

3. Ceratophyllum Hornwort/Coontail Ceratophyllaceae 

4. Cabomba Fishgrass Cabombaceae 

5. Limnophilla Asian ambulia Plantaginaceae 

6. Najas  Naiad Najadaceae 

7. Utricularia Bladderwort Nymphaeaceae 

8 Rotala Rotala Lythraceae 

 

Table No. 3: Rooted Submerged Macrophytes 

Sr. No. Name Common Name Family 

9. Hydrilla Oxygen weed Hydrocharitaceae 

10. Potamogeton Curly leaf pondweed Potamogetonaceae 
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Table No. 4: Emergent Macrophytes 

Sr. No. Name Common Name Family 

11. Typha Common cattail Typhaceae 

12. Cyperus Fragnant flat sedge Cyperaceae 

13. Scirpus Bulrush Cyperaceae 

14. Ipomoea Bush Morning Glory Convolvulaceae 

15. Alternanthera Joyweed Amaranthaceae 

16. Polygonum Smart weed Polygonaceae 

Appendix II: Figures 

Free Floating Macrophytes   

 
                   Figure 1:  Lemna                                              Figure 2: Nymphoides 

Submerged Macrophytes  

 
Figure 3: Utricularia Figure                                                   4:Ceratophyllum 

 
                       Figure 5: Cabomba                                                    Figure 6: Rotala 
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                         Figure 7:   Najas                                                       Figure 8:  Limnophilla 

Rooted Sumberged Macrophytes  

 
                Figure 9: Hydrilla                                                   Figure 10: Potamogeton 

Emergent Macrophytes  

 
               Figure 11: Typha                                                    Figure 12: Cyperus 
 

 
Figure 13: Scirpus                                                     Figure14: Ipomoea 
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               Figure 15: Alternanthera                                              Figure 16: Polygonum 
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The General land Use Pattern in Perid Village: A Geographical Case Study 
 

                                                                                             Dr. Prakash Soudagar Raut  
                                                                                             Department of Geography 

                                                                            Y. C. Warana Mahavidyalaya, Warananagar 
                                                                                      Tal- Panhala Dist. Kolhapur-416133 

                                                       
1.Introduction: 
             The classification of land according to its quality for a particular purpose is known as land Use. The 
concept of land classification is often used for agriculture as a whole to other use. Land capability 
classification is a scientific appraisal of the physical characteristics of land. “Land use is also related to 
conservation of land from one major use to another general use” (Nanavati) “Land use means surface 
utilization of all development and vacant land for a specific point at a given time and space” (Foreman T. W.)  
L. D.  Stamp has classified the need of land into seven major categories viz. arable, heath and rough, pastures, 
orchards and nurseries, meadowland, forest and woodland and urban areas. The need of man work house, 
transportation, communication, defence and recreation. Land is necessary for human survival, because it 
provides man with living space, with food and number of raw material which are used in the satisfaction of his 
wants.  
2.Objective:  The main objective of the present research paper is a geographical study of general land use 
pattern in Perid Village 
3. Study Region:  
              The Perid Village of Kolhapur district that lies in south-western part of Maharashtra, The average 
altitude of Perid Village is 550 meter. It extends between 160 56’ 2.86’’ North latitudes and 730 56’ 30.07’’ 
East longitudes. This having dry summer and moderately cool winter. Its total geographical area is 595.20 
hectares and population according to 2011 census is 2500.                
4.Research Methodology: 
                      For the present research paper, researcher has adopted following method for data collection. The 
present research work is mainly based on primary source of data.The field study has been organized in the 
Study region. The collection of secondary data is done from various officers of Study region. The collected 
data has been represented in the forms of relevant cartographic techniques. 
  General Land Use Pattern in Perid Village: Table No. 1 revels that the general land use pattern in Perid 
Village: 

Table No.1 
General Land Use Pattern in Perid Village: 

Sr. 
No. 

Land use Pattern Area in 
Hectares 

Percentage  to total Geographical 
Area 

1 Area under forest 101 16.96 
2 Land not available for cultivation 12.2 2.01 
3 Permanent pastures and trees and grow 39 6.55 
4 Fallow Land 10 1.67 
5 Net area sown 433 72.74 
 Total  Geographical Area 595.2 100 

                                                                                                                                  Source: - Field Study, 2015 
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General Land Use Pattern in Perid Village
Area under forest

Land not available for 
cultivation

Permanent pastures and 
trees and grow

Fallow Land

Net area sown

 
 

 Area under Forest: 
            This category includes any land classed or administered as a forest under legal enactment. The 

figures under grazing lands or a crop within the forest are also included in the area under forest. It is 
clear from the Table No.1 and Figure No. 1 that the total area under forest was 101 hectares. This was 
16.96 per cent of the total geographical area in study region, being less than the average for Kolhapur 
district. 

 Land not Available for Cultivation: 
             This category includes barren and uncultivable land and area under non – agricultural use. Barren 

and uncultivable lands are bare rocky outcrops of hills, plateaus, mountain etc. This land can under no 
conceivable circumstances be brought under cultivation but at a very high cost a very little proportion 
may be classed as uncultivable. Area under non – agricultural use covers all lands occupied by 
settlements, roads and railways, beds of streams, ponds and canals. General land use pattern under this 
category are exhibited in Table No.1 and Figure No.1 that is 12.2 hectares during 2015. Thus it was 
4.95 per cent of the total geographical area of the Perid village. 

 Permanent Pastures and Trees and Grow: 
           The permanent pastures and other grazing lands embrace all grazing lands which may be permanent 

meadows and village common pasture. Area under miscellaneous tree crops etc. covers all cultivable 
and which is not included in the net area sown, but is put to some agricultural use other than seasonal 
cropping. This is clear from that area under permanents pastures and tress and groves in study region 
was 12.2 hectares during 2015. Thus, it was 2.01 percent of the total geographical area of the study 
region. 

 Fallow Land: 
           This category of land consists of current fallow and other   fallow lands. Current fallow the lands 

left unsown during the current agricultural year only to regain fertility and also that which remained un-
cropped in the short – term for want of moisture and economic reasons. The fallow lands comprise all 
lands which were taken up for cultivation but are temporarily unsown for a period of not less one year 
and not more than seven years. The Table No.1 reveals that area under total fallow land in the study 
region. It was 10 hectares during 2015. Thus it was 1.67 percent of the total geographical area of the 
study region. 

 Net area sown: 
            The net area sown represents the extent of the cultivated area actually sown during the year2015. It 

may be referred to as net cropped area also. The Perid Village is one of the widely cultivated areas of 
the 433 hectares or 72.74 per cent of its total geographical area devoted to crop. Spatial distribution of 
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net area sown to a large extent is influenced by variation in relief. River valleys, Flood plains, low land 
and low under cultivation. 

4. Conclusion: 
                   The total geographical area of the Perid Village is 595.20 hectares. In the    Perid village the  

utilization of land use was classified into five categories i. e Forest land, Land not Available for 
Cultivation, Permanent pastures and trees and grow,  Fallow Land and Net Area Sown. In the study 
region Net Area Sown is the most  important type of land use and excels all the other land use 
categories. Proportion of such land is higher in 433 hectares or 72.74 percent of its total geographical 
area. 
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Abstract: -  

The present study focused on the importance of wind energy system. Today world face various disasters like 
floods, tsunamis, volcanic eruptions, fires, earthquakes, cyclones and landslides are natural hazards that kill lots of 
people and destroy energy every year. The rising concerns over global warming, environmental pollution, and energy 
security have increased interest in developing renewable and environment friendly energy sources such as wind, solar 
and hydropower. Around this wind energy can provide suitable solutions to the global climate change and energy crisis. 
All over the world tremendous growth in wind power has been seen during the recent decades. Wind energy promising 
renewable, clean, and reliable energy source. Wind power is highly expected to take a much higher portion in power 
generation in the coming decades. This paper concludes that the wind energy provides almost all energy needs and plays 
an important role in the world's energy market. 
Key words: - Wind energy, global warming,, energy crisis. 
1. Introduction:- 
       Today the population of world recorded higher growth and developmental activities require lot of 
energy. Throughout world has so much natural and manmade disasters and occupying damage is almost 
possible. At the time of disasters the most of energy sources damaged. That had resulted to the energy crises.  
The world-wide demand for energy has been growing rapidly. The rising concerns over pollution, global 
warming and energy security have increased interest in developing environment friendly and renewable 
energy sources such as hydropower, nuclear, solar and wind energy. Wind energy can provide suitable 
solutions to the global climate change and energy crisis. The traditional coal-fuel power plants emissions 
CO2, SO2, and other harmful wastes as well as radioactive wastes by nuclear power plants. The traditional 
power plants pressured on the resources and resulted into the pollution and global warming. The world-wide 
demand for energy supply can be reduces the dependence on fossil fuels, price and supply instability by wind 
power energy. During the recent periods tremendous growth in wind power energy has been seen all over the 
world.  Wind energy is renewable, clean, and reliable energy source.  Due to this characteristics of wind 
energy highly expected to take a much higher portion in power generation in the upcoming decades. 
2. Objective:- 
        The present study understands to the valuable importance of energy and necessity of    clean, and 
reliable energy source like as wind power energy. 
3. Data Base and Methodology:- 
       The present study is based secondary data. The Secondary data obtained from report of     national 
institute of energy and different websites. 
4. What is Energy:- 
        The word energy derives from the Ancient Greeak. Energy was a qualitative philosophical concept 
and ideas. Energy is the moving property that must be transferred to an object in order to perform work or 
heat. Earth receives energy from the sun and the geothermal energy contained within the earth. The process 
of climate and ecosystem are taken by the radiant energy. Human civilization requires energy to different 
functions. This receives from resources and fossil fuels and other renewable energy. In the other word energy 
is an attribute of an energy supply from different sources. However energy is also expressed in many ways 
such as calories and units. Some energy is transferred and reaction in the form of heat or light. Any living 
organism having an external source of energy, in the case of green plants energy from the sun, in case of 
animal and human being energy from form of chemical. In the simple word energy means the capacity of 
doing different type of work. It may be exit in various forms, e.g. potential, electrical, thermal, chemical, 
kinetic and nuclear and energy can be converted from one to another in various ways. 
5. Types of Energy:- 
       The energy system can be classified into basic forms, e.g. potential energy and kinetic energy. The 
kinetic energy refers to the energy of moving objects, and the potential energy belongs to the energy which is 
stored. Around these categories the scientists includes the different types of energy like as radiant energy, 
thermal energy, nuclear energy, electrical energy, chemical energy, sound energy, motion energy, 
gravitational energy and elastic energy.  
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A) Thermal energy:- The thermal energy is created from destroy of atoms of nuclear resources.  
B) Radiant energy: - This type of energy known as electromagnetic energy. e. g. energy from sun and radio 

waves.                                                                                                                             
C) Nuclear energy:- Nuclear energy stored in nucleus atmos. 
D) Electrical energy:- Electrical energy is created from movement of protons and neutrons and move 

through wires. 
E) Chemical energy:-  Chemical energy stored in molecules which is found in the food and biomass. 
F) Sound energy:- Sound energy is movements of sound force with vibrate. 
G) Mechanical energy:- Mechanical  energy is stored in moving objects. e. g. wind, river water etc. 
H) Gravitational energy:- This type of energy is in high speed object moving into the lower position. 
6. Wind Energy:- 
     Winds are great history in human civilization with his pressure. Winds are historically used to the 
traveling of bots. The wind energy is captured by wind. It is renewable energy and significant potential. The 
wind turbine is rotate in circle position with the pressure of wind speed and turn into the energy which 
captured call as wind energy. The region are located on the costs, island, mountains and water bodies have 
most potential to provide sufficient portion of wind energy. the wind energy is kinetic energy and promotes 
the need of electricity. The multiple turbines are being constructed in the multi megawatt range called as 
wind farms. In spite of these there are geographical limitations for wind energy project for sitting. The wind 
farms provide large scale energy with low costs comparative with traditional power plants run with oil and 
coal. The winds are the product of sun. The surface of the earth has heats unevenly by sun and turn into the 
creating high and low atmospheric pressure belts. This had made air flow from high pressure to low pressure 
called as wind. With the help of wind pressure wind turbines rotated at high speeds to drive electrical 
generators and these generators provided electricity. 

7.  Advantage of Wind Energy :- 
         The wind power energy offers many advantages. Wind energy is fuel free depending  upon wind 
resources and mitigates the lower price as comparative to traditional energy sources. Wind energy is 
unlimited, free and renewable resources. The harvesting wind energy is a clean and non polluting way to 
generate and eco friendly than other burning of fossil fuels. Wind power does not emit any emission can led 
to air and water pollution because no fuel is burned in the wind energy. Wind power has more potential to 
generate large scale energy. Jobs have been created for the manufacture of wind turbines, the technician for 
installation and supporting services by wind power plant. all over discussion indicates that the wind farms are 
benefited to the rural economy. 
8.  Disadvantage of Wind Energy:-  
        The wind power energy offers little disadvantages. Wind power plants have costly at the time of 
constructing turbines and making blades. The technology immaturity are the another disadvantage of wind 
energy. The wind farms may be their negative effect on wildlife. Many birds have been killed by flying 
turbines. Some time the wind turbines generate noise pollution. These are the some disadvantage marked by 
wind energy.         
9. Concluding Remark:-  
        This paper deals with general review on utilization wind energy. The wind farms may be increasing 
and created opportunities for a more consumption and rapid demand of electricity. Today by using wind 
power generation technology can be very efficiently and environmental friendly. Instead of some limitations 
like as, lack of capital, the weakness of transportation in remote area, difficulty in developing and 
understanding the technology and models, and necessary infrastructure. The importance of wind energy is 
more significant.  
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Abstract 
   Hydro-geological study plays a much larger role in groundwater studies because of its importance in 
characterizing the natural system, understanding contaminant migration and designing remediation programs. William 
Deutsch (1997). Hem (1989) used major ion composition of groundwater to classify groundwater into various types of 
cations and anions. The availability of water is extremely uneven both in space, time and depth. So will it be the case in 
groundwater now and in future. The uneven distribution of groundwater in an area is mainly attributed to highly 
heterogeneous lithology and variability of rainfall. Therefore, an integrated approach is mandatory to view multi-
dimensional problems be set in a watershed. The resistivity survey was carried out for rock type identification. wenner 
configuration was used during resistivity survey. 

 Rain water harvesting is a technique of collection and storage of rainwater into natural reservoirs or tanks, or 
the infiltration of surface water into subsurface aquifers (before it is lost as surface runoff). The harvesting of rainwater 
simply involves the collection of water from surfaces on which rain falls, and subsequently storing this water for later 
use. Normally water is collected from the roofs of buildings and stored in rainwater tanks. Rainwater harvesting is the 
accumulation and deposition of rainwater for reuse before it reaches the underground. Uses of this water include water 
for drinking, garden, water for livestock, etc. As a humble effort, yet    benefitting to the present day requirement has 
been envisaged by the authors in this work. The present work gives the detailed study of the area in which vesicular and 
amygdaloidal igneous structures observed in basalt rock. Ground water is available in unconfined and confined aquifer. 
Pre monsoon water level is 8 to 11 meter below ground level. Post monsoon water level is 4 to 6 meter below ground 
level. Total number of recharge pit cum bore wells -10 nos. Dimension of recharge pit cum recharge bore well – 2m x 2m 
x 2m.Diameter of recharge bore wells= 180 mm and depth of Bore well – 30 meter. The paper deals with total rain water 
harvesting and its management. 
Keywords: Hydrogeology, Rainwater harvesting, Electrical resistivity, Rain fall, Housing project 
 
Introduction 

  Water plays a significant role in our lives since it is a precious natural resource. Over the past few 
years, there has been an increase of water shortages in several parts of the world. It is vital that ideal measures 
are put in place to help to reduce the high rate of water loss. With the change in climate patterns, people need 
to be aware of the alarming water shortage that we face currently and the imminent danger of severe shortage 
in the future. Various methods can be implemented to address the water problem in the most area. Rainwater 
harvesting is one of the methods that can be used for water conservation. 

Rain water harvesting is a technique of collection and storage of rainwater into natural reservoirs or 
tanks, or the infiltration of surface water into subsurface aquifers (before it is lost as surface runoff). The 
harvesting of rainwater simply involves the collection of water from surfaces on which rain falls, and 
subsequently storing this water for later use. Normally water is collected from the roofs of buildings and 
stored in rainwater tanks. Rainwater harvesting is the accumulation and deposition of rainwater for reuse 
before it reaches the underground.  Generally water collects from rooftops, the land surface or rock 
catchments using simple techniques such as containers and pots . Uses of this water include water for 
drinking, garden, water for livestock, etc. In many places the water collected is just redirected to a deep pit 
with percolation. Commonly used systems are constructed with three principal components; namely, the 
catchment area, the collection device, and the conveyance system. It is a technique or strategy for the 
collection of rainwater and storing it in the right way for future use. The water can be collected from various 
surfaces and platforms and stored for later use. In most cases, the water is usually collected from rooftops and 
other hard surfaces. Rainwater harvesting is considered as a very reliable way to conserve water. 
Study area 
   The study area is Ray nagar federation housing society, Gat no. 728,A/P. Kumbhari,Tal. South 
Solapur.Dist- Solapur,Maharashtra. 413006 situated 14 km from Solapur city, Maharashtra. In forms parts of 
Survey of India topographic sheets 47 O/ 13, 47 O/14, 56 C/1 and 56 C/2. The area is bound by north latitudes 
17o 42’ and 17o 46’ and east longitudes 75o 16’ and 75o 56’. The annual rainfall is about 550mm to 650mm 
which is mainly received during the monsoon months of July to September. Groundwater occurrences in the 
area are controlled by the weathered and fractured part of the basaltic rock formation. 
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Geology of the study area  
Study area forms parts of the famous Deccan Traps, The lava assemblage in Solapur district belongs 

to Sahyadri Group and consists of Indrayani, Karla, Diveghat, Purandargarh and Mahabaleshwar formations. 
Each of these formation have “AA” and “Pa hoe hoe” lava flows and may consist of simple and compound 
flows and of the formation has more than couple of flow units.The flow units can be distinguished from one 
another on the basis of lithological character such as vesicularity, amygdaloidal, zeolites and compactness of 
the basalts. The top of the flow has been demarcated by vesicularity, flow breccias or red bole layer. The flow 
units have been laterally traced and correlated with the observations in the dug wells which are unlined. The 
lower most flow and the top most flow units are partial. This is because the base of the lower flow is not 
noticed and the top of the uppermost flow is not exposed in this region. 
 
Lithology of the area 
Resistivity survey for rock identification 
  The resistivity survey was carried out for rock type identification. wenner configuration was used 
during resistivity survey. Wenner array consists of four collinear, equally spaced electrodes. The outer two 
electrodes are typically the current (source) electrodes and the inner two electrodes are the potential (receiver) 
electrodes. The array spacing expands about the array midpoint while maintaining an equivalent spacing 
between each electrode. The advantages of the Wenner array are that the apparent resistivity is easily 
calculated in the field and the instrument sensitivity is not as crucial as with other array geometries. Relatively 
small current magnitudes are needed to produce measurable potential differences. The disadvantages are that 
for each sounding, all of the electrodes have to be moved to a new position. In order to image deep into the 
earth, it is necessary to use longer current cables. The Wenner array is also very sensitive to near surface in 
homogeneities which may skew deeper electrical responses.Wenner electrode array geometry and apparent 
resistivity.(table 1,photo1) 

 

Fig.no.1: Shows wenner electrode array 

 

 

Fig. no. 2: Showing current flow lines 



Aayushi International Interdisciplinary Research Journal ( AIIRJ ) Special Issue No. 44 ISSN 2349-638x 
 

www.aiirjournal.com Impact Factor 5.707 Peer Reviewed Journal Mob.No. 8999250451 45 

 

 

Photo 1 : Shows resistivity survey for subsurface rock identification 

Table no.1: Illustrates the rock types of the area 

Sr,no. Depth in meters               Rock Types 

1 0   - 5 mts Soil and Weathered Basalt 
2 5   - 30mts Zeolitic Basalt 
3 30  -  70mts Tightly fractured Basalt 
4 70  -  85mts Red bole mixed  zeolitic Basalt 
5 85  - 95mts Zeolitic Basalt 
6 95  -100mts Hard and Compact Basalt 

Concept of rainwater harvesting  
Tapping the rainwater from where it falls – Techniques of rainwater harvesting involve Catch the 

rainwater from localized catchment surfaces such as roof of a house, plain and sloping ground surfaces etc. It 
is easy process to collect Rainwater and diverted into ponds, vessels or underground tanks to store for longer 
periods and to recharge by construction of RWH Structures in a suitable sites. 
Advantage of Rain water harvesting 
Reduces flooding and erosion 
Harvesting rainwater can help the environment in a number of ways. For starters, it can reduce erosion around 
downspouts and in gardens. It can also control storm water run-off. Rainwater doesn’t produce scale and 
corrosion as hard water does. The collection of rainwater may reduce flooding in certain areas as well. 
Reduces water bill 
  Rainwater harvesting will not only help individuals save on their water bills but can cut costs for entire 
communities. The cost to supply mains and overall water services can be substantially reduced when many 
people in one community use rainwater. Having a source of water can also reduce dependence on municipal 
sources in case the water becomes contaminated. Rainwater can be used as the primary source of water or as a 
backup source when needed. 
Can be used for non drinking purpose 
  The majority of the water we need is used for non-drinking. Everything from washing clothes and dishes to 
bathing and flushing toilets require large amounts of water. Rainwater can be used for all of these things. 
Rainwater is soft and can lessen the need for detergents when washing clothes and dishes. Rainwater can also 
be used for washing vehicles, bathing pets, and nearly all cleaning that uses water. 
Improve plant growth 
  Rainwater harvesting can also be used to improve plants and gardens. Using harvested water can flush the 
salt buildup from plants and soil. Harvested rainwater is generally free from several types of pollutants and 
man-made contaminants. Rain is also free from chlorination. Using water that is this clean and healthy for 
plants and trees can save money on overall property maintenance and landscaping needs. 
  While regular maintenance is required, simple collection systems can be constructed that most people can 
easily build and maintain. Rainwater harvesting and storage can be incorporated in both rural and urban areas 
and provides many benefits to individuals, communities, and the environment. 
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Road water Harvesting:-  
       Road runoff water is often speeding down the drain, quickly concentrating into erosion gullies taking the 
soils along. Instead of giving it a speeding ticket, it can also redirect the water away from the road, within the 
adjacent area. Not letting it go, but also not letting it affect your road and landscape a new type of road water 
management. The concentrated water along roads and road catchment can be harvested. This harvesting can 
be done with simple structures on and along the road. Trenches,drains, cross-culverts, etc. A combination of 
techniques can channel water from roads into retention/infiltration areas. Benefits include groundwater 
recharge, landscape restoration, increased road infrastructure longevity, and increased water availability for 
agricultural and domestic use. Road water is to be recharged through trenches along the road 
Rain water availability  
Total annual availability of rain water at site  
    Based on assuming annual rainfall is 550mm (from district HQ data Solapur) 
However, annual rainwater sources are available on present study is as follow 

Table no. 2: Shows estimation of runoff before project completion 
. Type of surface Area sq. m Runoff  

Coefficient 
Average annual 
rainfall(m) 

Annual potential 
for RWH(m3) 

Non agriculture 50000 5.00 0.55 137500 
Table no. 2: Shows estimation of runoff after project completion 

Type of surface Area sq. m Runoff  
Coefficient 

Average annual 
rainfall(m) 

Annual potential 
for RWH(m3) 

Roof top area 13894.98 1.39 0.55 10622.71 
 
Annual intake or absorbing capacity of aquifer 
Based on assuming specific yield of aquifer in basaltic terrain 0.02 and resistivity data and hydrogeological 
data, water can be stored in the aquifer. 
 Area of aquifer x Thickness of aquifer (from resistivity data) x Specific yield of aquifer 
=50000.m x 25m x 0.02=25000 m3 
 The rainwater harvested from terrace will be recharged and stored in the aquifer the rest of water will be flow 
near to tributaries 
 Area of recharge x Thickness of aquifer x Specific yield of aquifer 
= 13894.98 x 25m x 0.02 =6947.49 m3 per bore per year 
Water harvesting potential of the area:- 
Area of catchment in 13894.98 sq.m  x Amount of minimum rainfall 550 mm= 7642239 cu.m 
Influencing factor 
Among the several factors that influence the rainwater harvesting potential of a site, eco-climatic conditions 
and the catchment characteristics are considered to be the most important. 
Catchment area characteristics 
Runoff depends upon the area and type of the catchment over which it falls as well as surface features.All 
calculations relating to the performance of rainwater catchment systems involve the use of runoff coefficient 
to account for losses due to spillage, leakage, infiltration, catchment surface wetting and evaporation, which 
will all contribute to reducing the amount of runoff. 

Catchment area characteristics Runoff depends upon the area and type of the catchment over which it 
falls as well as surface features. As mentioned earlier rainfall measured in depth and it is the point rainfall. In 
order to get the volume of water i.e. the rainwater endowment of that area we have to multiply the depth of the 
rainfall with the catchment area. For the Roof Top Rain Water Harvesting catchment area is the roof surface. 
The effective area of roof used for computing volume of water is called roof foot print. For plane horizontal 
rectangular or other shape roof, roof foot print is same as the roof and thus effective area is same. 
 
Results and Discussion 
Rainwater harvesting is in two ways  
A. Direct Use: The process of collecting and storing the rainwater by construction of sump through filters for 
future productive use   
B. Artificial recharge to groundwater: Recharge the rainwater in a scientifically planned way by 
construction of rain / roof top water harvesting structures to augment the groundwater. Groundwater aquifers 
can be recharged by various kinds of structures to ensure percolation of rainwater in the ground instead of 
draining away from the surface. We are adopting commonly used recharging methods 
Recharging Subsurface aquifers 

Rain / Roof Top Water Harvesting: Water is essential for life and place a major role in earth’s climate. 
By modifying land use, the proportion of the different pathways, evaporation, percolation and run off change. 
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The never ending exchange of water from the atmosphere to the oceans and back again is known Hydrological 
Cycle. In the present day world, rapid urbanization coupled with industrialization has become the order of the 
day. Added to urbanization, scanty and erratic rainfall is often resulting in reduction in water levels indicating 
depletion in storage in the surface reservoirs. Dependence on ground water is increasing rapidly over the past 
two decades. The demand is so high that indiscriminate use of groundwater resulting in steep fall of the 
ground water levels and there is also reduction in yields.  

Recharging of bore wells 
Recharge pits with bore well:- 

Rainwater collected from rooftop of the building is diverted through drain pipes to settlement or 
filtration tank. After settlement filtered water is diverted to bore wells to recharge deep aquifers. Abandoned 
bore wells can also be used for recharge. Optimum capacity of settlement tank/filtration tank designed on the 
basis of area of catchment, intensity of rainfall and recharge rate. While recharging, entry of floating matter 
and silt should be restricted because it may clog the recharge structure. First one or two shower should be 
flushed out through rain separator to avoid contamination. 

Groundwater recharge or deep drainage or deep percolation is a hydrologic process 
where water moves downward from surface water to groundwater. Recharge is the primary method through 
which water enters an aquifer. This process usually occurs in the vadose zone below plant roots and is often 
expressed as a flux to the water table surface. Recharge occurs both naturally (through the water cycle) and 
through anthropogenic processes (i.e., "artificial groundwater recharge"), where rainwater and or reclaimed 
water is routed to the subsurface 
 
Conclusion 

  Water is essential for survival and has no substitute Demographic growth has led to the problems of 
water poverty and war for water. In the present investigation an attempt has been made to study the 
distribution of rain water for the benefit of proposed housing project.In he area of investigation rocks are not 
exposed on the surface of site. The bore wells in and around site are  more than 60 meter deep most of bore 

wells around site are medium to low yielding in summer. The zeolitic basalt is a porous and permeable rock 
formation in site area and Vesicular and amygdaloidal igneous structures observed in basalt rock.ground water 
is available in unconfined and confined aquifer. Pre monsoon water level is 8 to 11 meter below ground 
level.Post monsoon water level is 4 to 6 meter below ground level.Average annual roof top terrace rain water 
resources is = 10622.71cu.m. Absorbing capacity of aquifer approximately=25000 m3per year.Total number 
of recharge pit cum bore wells -10 nos,dimension of recharge pit cum recharge bore well – 2m x 2m x 
2m,diameter of recharge bore wells= 180 mm.Depth of Bore well – 30 meter and depth of perforated or 
slotted casing 6m.Not recommending water harvesting tank. 
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Abstract :  

Many classes of chemotherapeutic agents containing pyrimidine derivatives are in clinical use such as 
antioxidants, antitumour, antimicrobials, antipyretic, antifungal, antibacterial, antihistamines, antihypersentensive. 
Several fused heterocyclic substituted pyrimidine have also been reported to possess a wide biological activities. A new 
and efficient synthesis of 4 substituted aminopyrido [2, 3-d] pyrimidine derivatives from 2- Aminopyridine via 
formamidine formation by nucleophilic addition with primary amines under solvent - free condition is described in 
present paper. 
Keywords: Pyrido [2, 3-d] pyrimidine, 2-Aminopyridine, formamidine, solvent- free    condition. 
 
Introduction:  

Pyrido [2, 3-d] pyridine ring structure is one of the most interesting heterocyclic in drug design and its 
derivatives have various potential pharmacological activities various biological activities exhibited by pyrido 
[2, 3-d] pyrimidine are antitumor [1-3], antimicrobial [4-5] antipyretic [6], antifungal [7], antibacterial [8-10], 
antihistaminic [11] and antihypersentensive [12-13]. The pyridopyrimidine are an important class of annulated 
uracils with biological significance because of their connection with the purine, pyridine system [14]. Some 
pyrido[2,3-d]pyrimidine [fig A] were considered as inhibitors of dihydroflote[15] or tyrosine kinase[16]. The 
synthesis of the pyrimidine ring required strict reaction condition, time consuming reaction and have low 
percent yield of produce [17-19].  
 Our ongoing development of efficient for the preparation of heterocyclic derivatives which are 
biologically active with versatitily of organic synthon [20-22]. A New and efficient synthesis of 4- substituted 
aminopyrido [2, 3-d] pyrimidine derivaties from 2-aminopyridines via formamidine formation by using 
primary amines under nucleophilic addition under solvent free conditions.     

 
Materials And Methods 

All chemical were purchased from merck, SD-fine, qualigens and sigma-Aldrich. Solvent and 
Reagents were used without further purification, unless otherwise specified melting points were determined in 
an open capillary tube and are uncorrected. The TLC were visualized in an Iodine chamber. 
Experimental /Methodology:-  
1) Procedure for the synthesis of arylethylidenemalononitrile [2a-c]:- 
 A mixture of aromatic aldehyde [1a-c] (10 mmol) with malononitrile (10 mmol) taken in water was 
stirred at room temperature for 20-35 min. The white solid obtained which washed by using diethyl ether (50 
ml) and recrystallized from absolute ethanol to give product 2a-c. compound 2a 2-(4- Chlorobenzylidene ) 
malonoitrile obtained according to the procedure using 1, using 1a (10 mmol ; 1.40 gm) and malonoitrile (10 
mmol, 0.66 gm)  as a white solid (1.80 gm, 96%) melting point is 1630C.  1H  NMR (CDCl3) ppm : 7.43 (2H, 
d, JH-H= 8.4, Harom); 7.69 (2H ,d, JH-H = 8.4 Harom ), 7.83 (1H ,s,  C= C- H), 13C NMR (CDCl3) ppm : 158.23 
(C=C); 141.33 (Carom); 133.82 (Carom);  130.13(2 x Carom); 129.37 (2 x Carom); 113.45 (CN); 112.30 (CN); 83.45  
(C=C); IR (neat/ cm-1): 2226; 1585. 
ii) General Procedure for the synthesis of 2- aminopyridine [4a-d]:-   

A mixture of arylethylidenemalononitriles 2a-c (10 mmol) ,substituted acetophenones 3a-d(10mmol), 
and ammonium acetate(10mmol) was heated at 1000 C for 4 hrs, then cool and poured into ice water 25ml to 
formed solid ppt and recrystallized from absolute ethanol to give the product 4a-d as white solid compound. 
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2-amino-4-(4-chlorophenyl)-6 (phenylnicotinonitrile) [4b]. 
This compound was prepared by the reaction of 2-(4- chlorobenzylidene) malononitrile (10 mmol; 1.88 gm), 
Acetophenone (10 mmol, 1.20 gm) and ammonium acetate (10 mmol; 0.77 gm) or ammonium carbonate (10 
mmol; 0.96 gm) following the above general procedure 2. It was obtained white solid having yield (2.84 gm , 
93%), melting point 2220C.  1H  NMR (CDCl3) ppm : 8.14 (2H, d, J= 8.4 Hz, Harom); 7.70 (2H ,d, J = 8.4 
Harom), 7.48-7.50 (3H ,m, Harom); 7.23 (1H ,s, Hpyri); 7.04 (2H ,d, J= 8.4 Harom); 6.99 (2H ,s, NH2); C13 NMR 
(CDCl3) ppm : 164.3 (C-NH2); 158.9 (C=C-ph); 156.8 (C=C-CN); 134.9-128.41 (6xCarom);  128.3-124.55 
(6xCarom); 116.3 (CN); 111.8 (C=C-ph); 85.5  (C=C-CN); IR (neat/ cm-1):3462; 2215; 1583; 1559. 
iii) General Procedure for the synthesis of N, N- dimethyl- N’ (pyridin-2-yl) formamides [5a-d]:-   

A mixture of  4a-d (10 mmol) and of N, N- dimethyl formamide dimethyle acetal (10 mmol)  was 
heated at 1000 C for 3 hrs, then cooling the solid product formed filtered of and washed with absolute ethanol 
to give the product [5a-d] as white solid compound. 
(E) N’- (4- (4- Chlorophenyl)-3 cyano-6 phenylpyridin-2-yl)- N, N- dimethyl -1-formamide:- 
 This compound was prepared by the reaction of 2-amino-4- (4- Chlorophenyl)-6- 
(phenylnicotinonitrile) (10 mmol; 3.35 gm) N, N-dimethyl formamide dimethyl acetal (10 mmol; 1.19 gm) 
following the above general procedure 3. It was obtained white solid having yield (3.28 gm , 91%), melting 
point 2140C.  1H  NMR (CDCl3) ppm : 8.62 (2H, s, Himine); 7.85 (2H ,d, J = 8.0 Hz, Harom), 7.40 (2H ,d, J= 8.0 
Hz, Harom); 7.40 (2H ,d, J= 8.0 Hz, Harom); 7.25- 7.38 (5H ,m, Harom); 7.24 (1H ,s, Hpyri); 3.02 (3H, s, NCH3); 
2.99 (3H, s, NCH3); 13C  NMR (CDCl3) ppm : 164.3 (C-NΞC); 158.52 (C=C-ph); 156.27 (C-NΞC); 154.15 
(C=C-CN); 138.41-129.79 (5xCarom);  129.09-127.36 (5xCarom); 116.62 (CN); 133.92 (C=C-ph); 89.29 (C=C-
CN);41.06 (NCH3); 35.08 (NCH3);  IR (neat/ cm-1):3439; 2214; 1620; 1488.    
iv) General Procedure for the synthesis of 4-Substituted Amino pyrido[2, 3-d] Pyrimidine (6-9):- 

A mixture of  5a-d (10 mmol) and primary amine  (10 mmol)  was heated at 1000 C for 4 hrs, then 
after completion of the reaction the residue was purified by using  column chromatography over silica gel 
using a mixture of  n-hexane- ethylacetae (5:5) as the eluent to give product 6-9. 
5- (4- chlorophenyl) –N- cyclohexyl -7- phenylpyrido [2,3-d] pyrimidin-4-amine:- 
This compound prepared by the reaction of (E)- N’- (4- (4- Chlorophenyl)-3 cyano-6 phenylpyridin-2-yl)- N, 
N- dimethyl -1-formamide (10 mmol ; 3.78 gm) and cyclohexylamine (10 mmol; 0.99 gm) following the 
above general procedure 4. The product formed was white solid having yield (2.72 gm , 66%), melting point 
1910C.  1H  NMR (CDCl3) ppm : 8.11 (1H, s, Hpyrimidine); 7.78 (2H ,m, Harom), 7.35 (2H ,d, JH-H= 8.0 Hz, Harom); 
7.28- 730 (5H ,m, Harom); 7.05  (1H ,s, Hpyri); 5.19 (1H, s, large NHH); 1.59 -1.62 (2H, m, -NH CH2 CH2 CH2 
CH2 CH2 CH2-); 1.232 -1.44 (4H, m, -NH CH2 CH2 CH2 CH2 CH2 CH2-); 1.09 -1.28 (6H, m, -NH CH2 CH2 
CH2 CH2 CH2 CH2-); 13C         NMR (CDCl3) ppm : 160.24 (C-N=C); 160.06 (N=C-NH); 153.83 (C-NΞC); 
137.76 (C=C-ph); 136.13-116.93 (15xCarom); 110.9 (C=C-ph); 50.89 (CHNH-); 31.03 (CH2); 30.95(CH2);  IR 
(neat/ cm-1):3496; 2215; 1620; 1495. 
 
Results And Discussion:- 
 Synthesis of this pyrido [2,3-d]pyrimidine derivatives 6-9 is a multistep one (Scheme 1). The first step 
was based on the formation of 3-cyano-2-aminopyridine 4a-d then, the second step involved the use of 
formamidines 5a-d as key intermediates. Finally, pyrido [2,3-d]  pyrimidine derivatives 6-9 are easily 
prepared by a cyclization reaction between compounds 5a-d and various primary amines as nucleophilic 
agents under solvent-free conditions. 
Preparation of 3-cyano-2-aminopyridines 4a-d: 

Continuation of these researches for the synthesis of 2-aminopyridines and aiming to explor the 
portential of organic synthesis under solvent-free conditions (22-23). we have developed here an efficient 
method for the synthesis of 2-amino-3-cyanopyridines 4a-d from arylethylidenemalononitrilles 2a-c (Scheme 
A). 
 
Scheme A:  Synthesis of 2-amino-3-cyanopyridines 4a-d 

T 
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Table- 1: Synthesis of Arylethylidenemalononitriles 2a-c 

 
Sr.No.   Ar           Product               Yield (%) 
1   Ph    2a    85 
2   4-ClC6H4   2b    96 
3   4-BrC6H4   2c    90 
 
Synthesis of arylethylidenemalononitrilles 
 The reagent Arylethylidenemalononitriles are largely used as key product in organic syntheses, 
medicine, biology, and agriculture (24-25) Athough arylethylidene-malononitriles have been extensively 
utilized as starting materials for the synthesis of a variety of polyfunctional heterocyclic compounds (26). The 
arylethylidenemalononitriles 2a-c were prepared by the knoevengel condensation of substituted aromatic 
aldehydes 1a-c with malononitrile in water at room temperature, they were obtained in good yields 85-96% 
(Table 1). 
 
Table 2: Synthesis of  3-cyano-2 aminopyridines  4a-f 

 
Sr.No.  Ar   Ar        Product                Yield (%) 
1  Ph   Ph   4a   84 
2  4-ClC6H4  Ph    4b   88 
3  4-ClC6H4  3-MeOC6H4  4c   91 
4  4-BrC6H4  2-MeOC6H4  4d   88  
Table 3: Synthesis of N, N- dimethyl- N’- (pyridin-2-yl) formamides 5a-d 

 
Sr.No.  Ar   Ar        Product                Yield (%) 
1  Ph   Ph   5a   88 
2  4-ClC6H4  Ph    5b   91 
3  4-ClC6H4  3-MeOC6H4  5c   92 
4  4-BrC6H4  2-MeOC6H4  5d   90  
 
Cyclization into 2-aminopyridine structures: 
 3-cyno-2-aminopyridines 4a-d were easily obtained, in cascade reaction from 
arylethylidenemalononitriles 2a-c and substituted acetophenone 3a-d. The reaction was carried out also under 
solvent free condition in the presence of ammonium acetate or ammonium carbonate to give yield 80-93% as 
shown in table 2. 

Formamidine are very important intermediate for the synthesis of nitrogen heterocycles[ 28]. 
According to previous work in the chemistry of enaminonitrile[27].we synthesized N,N, dimethyl-N’-
(pyridine-2-yl)formamides 5a-f  under solvent free conditionswhich are prepared by the reaction of 2-
aminopyridine 4a-d derivatives with equmolar amount of dimethtylacetal dimethyl-formamide. The mixtyre 
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was heated upto 3 hrs under solvent free condition to formed N,N-dimethyl-N’-(pyridine-2-yl)formamides 5a-
d  to give excellent yield 88-92%as per table 3. 

 
Table 4: Synthesis of Pyrido[2,3-d]pyridine derivatives 6a-9b 

 
Sr.No.  formamidine R        Product                Yield (%) 
1  5a   Bn   6a   75 
2  5a   Bu   6b   71 
3  5a   Pr   6c   60 
4  5a   Cy   6d   62 
5  5b   Bn   7a   78 
6  5b   Bu   7b   74 
7  5b   Pr   7c   62 
8  5b   Cy   7d   66 
9  5c   Bn   8a   77 
10  5c   Bu   8b   70 
11  5c   Pr   8c   61 
12  5c   Cy   8d   70 
13  5a   Bn   9a   72 
14  5a   Bu   9b   68 
  
 
Synthesis of pyrido[2, 3-d] Pyrimidine derivatives (6-9) :-  

In order to to study the reactivity of N,N-dimethyl-N’(pyridine-2-yl)formamides 5a-d which contains 
a cyno group in ortho positions, we have added various primary amines (benzylamine, butylamine, 
propylamine,cyclohexylamine) under solvent free conditions (Table 4). An equimolar mixture of precursors 
5a-d and different primary amines were heated during 3 hours to obtain compound 6-9 having good yield s 
60-78% which is described in Table 4.  

For the formation of  4-substituted aminopyrido [2,3-d] pyrimidine 6-9 having proposed mechanism 
described  as following way .  

 
First intermediate II was obtained by the reaction between primary amines and cyano groups in ortho 

position of N,N-dimethyl-N’ (pyridine-2-yl) formamidesI. Then an intramolecular cyclization between the 
imine anion and the double bond of the formamidine was realized and finally the 4- substituded 
aminopyrido[2,3-d] pyrimidineIII were formed by an aromatization step under solvent free conditions. 
 
Conclusion: 
 We have synthesized a new 4- substituded aminopyrido[2,3-d] pyrimidine derivatives from primary 
amine via formamidine under solvent free condition with high yield which have biological and pharmaceutical 
importance also make this procedure a useful addition to modern synthetic methods.   
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Biodegradation of Keratin by Bacillus licheniformis 
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Abstract: 
 Feathers constitute over 90% proteins, the main component are beta-keratin. It is degraded only by keratinase 

enzyme. These enzymes were produced by some species of Bacillus. In the present study Bacillus licheniformis was used 
for degradation of keratin and substrate used such as sheep, goat hair and feathers. Basal medium was prepared from 
this keratin substrate and the culture was inoculated and incubated. In this study we found almost 75 %Feathers were 
hydrolyzed by using microorganisms such as Bacillus and the remaining products can be used as animal feed. Hydro 
lysate produced after degradation found about 75% amount of protein and 20% carbohydrate. To our knowledge this 
process reduces the feed cost and produce industrially important enzyme and at the same time protect the environment 
from pollution. 
Key Words:Feather,keratin, biodegradation, keratinase, Bacillus. 
 
Introduction: 

Feathers are environmental wastes produced by poultry industries. The accumulation of some of these 
wastes in nature is considered to be a serious source of pollution and health hazards. Therefore, their proper 
disposal may be considered as a means of avoiding environmental pollution Since feathers are almost 
pureinsoluble fibrous keratin protein which is  the primary substance found in chicken feathers, and cannot be 
degraded by common proteases (trypsin, pepsin, and papain).feather wastes represent a potential alternative to 
more expensive dietary ingredients for animal feedstuffs. Generally, they become feather meal used as animal 
feed after undergoing physical and chemical treatments. Keratin is an insoluble protein macromolecule with 
very high stability and low degradation rate. Keratin is hard to degrade due to extensive disulphide bond and 
cross linkages. Resistance to proteolysis is due to cross linking of protein chains by cysteine bridges. Keratin 
is mainly present in hair, feather, nails, wool and horns. Feathers are generated in large quantities as a 
byproduct of poultry industry. Billions of chickens are killed annually and near about 8 billion tons of poultry 
feathers are produced. 

Nowadays feather waste is utilized as a dietary supplement for conversion of feathers into food 
supplement can destroy amino acids and decrease protein quality. High protein content of keratin waste can be 
used as a good source of protein and amino acids by systemic recycling. Recycling of feather can provides a 
cheap and alternative protein feed stuff. Further this can be used for animal feed and for many other purposes. 
However, poor digestibility of keratin is a problem in recycling. In particular, feather from commercial 
poultry processing are produced in excess of million tons per year around the world. Feathers are currently 
converted to feather meal using steam and chemical treatments, but these methods destroy amino acid, and 
require significant energy input. Alternatively the use of keratinolytic microorganisms or keratinizes has been 
investigated. Keratinase is an extracellular enzyme used for the biodegradation of keratin.Keratinases are 
enzymes that can hydrolyze both native and denatured keratin. Bacterial keratinase are of particular interest 
because of their action oninsoluble keratin substrates, and generally on a broad range of protein substrates. 
Keratinase is produced only in the presence of keratin substrate. Keratinase attacks the disulfide bond of 
keratin to degrade it. Some microbes have been reported to produce keratinase in the presence of keratin 
substrate. Keratinase producing microorganisms have the ability to degrade chicken feather, hair, nails, wool 
etc. Keratinase belongs to class hydrolase. These are metalloproteins and efficient photolytic enzymes. This 
enzyme has been produced by bacteria Bacillus licheniformis. B.licheniformis is a gram positive, motile, spore 
forming, facultative anaerobe, and rod shaped organism. It is a nonpathogenic soil organism that is mainly 
associated with plant and plant materials in nature but can be isolated from nearly everywhere due to its 
highly resistant endospores that are disseminated with the dust. 
Review of literature: 

Isolation, identification and characterization of feather degrading bacteria Samuel Pandian1, Jawahar 
Sundaram1 and Prabakaran Panchatcharam2 1Dept of Biotechnology, Bharath College of Science and 
Management, Thanjavur, Tamilnadu, India 2PG and Research Department of Microbiology, PRIST 
University, Thanjavur, Tamilnadu, India. The present study deals with isolation, identification and 
characterization of feather degrading bacterium. The keratinolytic bacteria were isolated from feather dumped 
soil. The colonies showed higher keratinase production was identified as Bacilliussp, as per Bergey’s manual 
method. Keratinase producing Bacillus sp, showed higher enzymes production. The crude filtrate showed 
specific activity of (>2.825) IU/mg and the protein of 4 mg/ml. Bacillus sp, produced keratinase at the pH 7 – 
7.5 at the temperature of 40°C 2% feather meal as a substrate and incubation time of 96 hrs respectively which 
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indicated that the crude keratinase enzyme produce by Bacillus sp was classified as an alkaline protease. The 
protein profile of Bacillus sp was analyzed in SDS – PAGE. It showed that the presence of single band which 
corresponds to keratinase activity. FTIR Fourier Transform Infra-red Spectroscopy showed that the change in 
the functional group was catalyzed by unique enzymes of Bacillus sp. The keratin degrading gene sequence of 
isolated Bacillus sp, was analyzed further studies.Isolation, Identification and Characterization of a Feather 
Degrading Bacterium Savitha G. Joshi, M.M. Tejashwini, N. Revati, R. Sridevi and D. Roma Department of 
Biotechnology, B.V.B. College of Engineering and Technology,Vidyanagar,Hubli-31, Karnataka, India 
Feather constitutes over 90% protein, the main component being beta-keratin, a fibrous and insoluble 
structural protein extensively cross linked by disulfide bonds. This renders them resistant to digestion by 
animal, insects and proteases leading to serious disposal problems. In addition to this, feather waste is 
produced at the rate of 22 million kg per year (US alone). Use of keratinolytic microorganisms for feather 
degradation is an economic, environmental friendly alternative. Keratinizes which are produced by these ten 
keratinolytic organisms could be used to degrade feather waste and further the digested products could be an 
excellent material for producing animal feed, fertilizers or natural gas. A feather-degrading bacterium was 
isolated from poultry waste. This bacterium was grown in basal media with feathers as its primary source of 
carbon, nitrogen, sulfur and energy. The organism is rod shaped, highly motile, endospore forming, catalase 
positive and gram negative. Phenotypic characterization carried out in our laboratory showed that this novel 
gram negative bacterium belongs to Bacillus genus. The organism is designated as Bacillus and named as 
Bacillus sp PW-1. The isolated strain has activity of 50 U/ml. This novel keratinolytic isolate could be a 
potential candidate for degradation and utilization of feather keratin.   

Keratinolytic activity of Bacillus licheniformis, a feather-degrading bacterium the aim of this study 
was to investigate environmental conditions affecting chicken feather degradation and keratinolytic enzyme 
production by Bacillus licheniformis, a feather-degrading bacterium. B. licheniformis degraded whole chicken 
feather completely within 7 days. The bacterium grew with an optimum at pH 7.0–11.0 and 25–40 1C, where 
maximum keratinolytic activity was also observed. The production of keratinolytic enzyme by B. 
licheniformis was inducible with feather. Keratinolytic enzyme production by B. licheniformis at 0.6% (w/v) 
skim milk was 468U/ml, which was about 9.4- fold higher than that without skim milk. The amount of 
keratinolytic enzyme production depended on feather concentrations. The degradation rate of autoclaved 
chicken feathers by cell- free cultures supernatant was 26% after 24h of incubation, but the degradation of 
untreated chicken feathers was unsuccessful. B. licheniformis effectively degraded feather meal, duck feather 
and human nail, where as human hair and sheep wool showed relatively low degradation rates. B. 
licheniformis presented high keratinolytic activity and was very effective in feather degradation, providing 
potential use for biotechnological processes of keratin hydrolysis. 
 
Materials and methods: 
1.  Sample collection: - Feather dumping soils were collected from poultry farm. Collected soil sample was 
brought the laboratory and use for the isolation of microorganisms. Soil sample was weighted and kept in the 
closed chamber in the moist atmosphere at room temperature.   
2. Isolation of keratin synthesizing bacteria: - Serially diluted soil from poultry waste was taken for isolation 
of potent keratin degrading organism. 
3. Screening of isolated species: 
i. Morphological characteristics: Isolated species are characterized by using morphological characteristics like 
Size, Shape, Color, Margin, Surface, Elevation, Opacity, and Consistency.   
ii.Gram’s staining was done. 
4. Screening on Skim milk agar plate  
Morphologically different colonies were identified and further inoculated on sterile skim milk agar plates and 
incubated at 370 c for 48 hours. The strains showing zone of clearance were selected as keratinolytic. 
Furthermore, the bacterial strains were inoculated in modified broth medium containing feathers and all the 
flasks were incubated at 130 rpm. Feather degradation was confirmed visually. The efficient bacterial strains 
showing degradation were identified by morphological, staining and biochemical tests. 
5. Characterization of the isolates using Biochemical test i.e. IMViC test 
To check the feather degradation ability of isolates: 
            Feather hydrolysis was evaluated by a visual comparison of turbidity of experimental samples with the 
standard. The scale of turbidity was created using 5 test tubes to prepare feather suspensions with 
concentrations of 5% in 0.1 % phosphate buffer (pH 7.0)   
Five test tubes each containing 10ml of 5% feathers suspension in 0.1% phosphate buffer (pH 7.0) were mixed 
with 100 ml of the culture broth. Incubation at 300c continued kept in rotary shaker at 150 rpm. 
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Table.1:-Morphological characters of isolated species 

 
Result: 

It was found that a previously enriched, feather-degrading culture contained microorganism exhibiting 
keratinolytic activity. The isolate was a rod shaped bacterium which appeared singly and in chains. It 
displayed clearing zone when streaked onto the skim milk agar plates. The isolate were grown on basal feather 
agar and transferred at frequent intervals to the basal medium, containing finely chopped feathers. 
Microscopic observation of the isolate showed a straight rod with endospores. The bacterium grew 
aerobically, strongly catalase positive, Gram negative and was highly motile. Additional morphological, 
staining and biochemical tests were conducted. 
 Feathers are composed of beta keratin protein. A  Bacillus strain Bacillus licheniformis has been 
isolated from feather dumping site and used for evaluating the keratin substrate as a source of amino acids 
along with the production of alkaline protease. Fermentation using feather as a substrate was carried out on 
minimal salt media for 7 days which resulted in almost complete degradation of feather.  
Animal feed typically includes a carbohydrate source and a protein source. Common protein sources used in 
meal are expensive. These treatments also tend to destroy some amino acids, which are heat-sensitive amino 
acids. This lowers the quality of the protein in the feed. Due to these problems, feather meal is not extensively 
used in feed, despite the expense of other sources of dietary protein. It is reported that keratinolytic bacteria 
can degrade feathers. 
 
Conclusion: 

A feather-degrading bacterium was isolated from poultry waste. This bacterium was grown in basal 
media with feathers as its primary source of carbon, nitrogen, sulfur and energy. The organism is rod shaped, 
highly motile, endospore forming catalase positive and gram negative. Phenotypic characterization carried out 
in our laboratory showed that this novel gram negative bacteria belongs to Bacillus genus. The organism is 
designated as Bacillus and named as Bacillus licheniformis. Further analysis and confirmations will prove that 
the strain isolated by us, bacillus licheniformis can go a long way in tackling the problem of feather dumping 
in a useful way. If this strategy is carried forward effectively the waste can be used in a meaningful way. This 
study is, therefore, very important as it possesses the dual benefit of effective utilization of bio-organic waste 
materials form the environment and for the introduction the industrial production of keratinase. The bacillus 
licheniformis grew well in minimal salt media containing feather as only carbon source and degraded   75% of 
feather in a period of 21 days. 
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Sr.no. Characters IS-1 IS-2 IS-3 IS-4 
1 Size 0.7 cm 0.5cm 0.6cm 0.5cm 
2 Shape Rounded Rounded Rounded Rounded 
3 Color Creamish Creamish Creamish Creamish 
4 Margin Entire Entire Entire Entire 
5 Surface Smooth Smooth Smooth Smooth 
6 Elevation Flat Flat Flat Flat 
7 Opacity opaque Opaque Opaque Opaque 
8 Consistency Non-steaky Non-steaky Non-steaky Non-steaky 
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    Use of Medicinal Plants on Antibiotic Resistant Bacillus cereus Isolated from  
Cooked Rice in Latur City 
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Abstract  
 Bacillus cereus causes a short incubation type of food poisoning manifested by acute nausea and vomiting after 

the meal. Numerous surveys on food and ingredients have indicated a high percentage of samples containing B cereus. 
Reports of outbreaks of B. cereus food gastroenteritis are quite uncommon in United States, however many European 
countries report frequent implication of this organism in food born illness. B. cereus food poisoning is associated most 
often with consumption of fried or boiled rice but it has been linked to other foods as well as such as mashed potatoes 
and spaghetti.  Two syndromes diarrheal and emetic are recognized. Cooked rice samples were collected from different 
hotels and fast food centers in different locations of Latur city. From this Isolates of B. cereus were isolated & discussed 
in this paper. Isolates of B. cereus were identified depending upon morphological, cultural characteristics & biochemical 
tests. Antibiotic susceptibility testing was done by Kirby Bauer’s disc diffusion method in accordance with the guidelines 
of the clinical & laboratory standards institute. Interpretation of resistance was based on the NCCLS criteria.  The most 
common pattern of multiple drug resistance of isolates of B. cereus observed was Amoxycillin- Penicillin G- Rifampicin- 
Streptomycin- Cefepime- Oxacillin. Antibacterial activity of Allum sativum, Syzium aromaticum and Zingiber officinale 
was studied against antibiotic resistant isolates of B. cereus by Agar well diffusion method. Aqueous extract of A. 
sativum showed moderate antibacterial activity while least antibacterial activity by ginger and clove. Solvent extract of 
plant showed enhanced antibacterial activity.  It was also observed that antibacterial activity increases with the increase 
in concentration of plant extract. 
Key words: Agar well diffusion assay; Antibacterial activity; Antibiotic resistant; Bacillus cereus; Disc 
diffusion method and plant extract. 
 
Introduction   

Bacillus cereus is Gram positive, motile, spore forming, rod shaped bacteria. It is widely distributed in 
the nature and may be isolated from soil, vegetables, milk, cereals, spices, meat and poultry [1]. Reports of 
outbreaks of B. cereus food gastroenteritis are quite uncommon in United States, however many European 
countries report frequent implication of this organism in food born illness. Numerous surveys on food and 
ingredients have indicated a high percentage of samples containing B cereus. B. cereus food poisoning is 
associated most often with consumption of fried or boiled rice but it has been linked to other foods as well as 
such as mashed potatoes and spaghetti [18].Sufficient amount of viable cells of B. cereus must be ingested to 
develop signs and symptoms of syndrome. Two syndromes diarrheal and emetic are recognized [10].Rice 
associated emetic illness is caused by serotypes 1, 3 or 5. Emetic toxin was produced only when B. cereus was 
grown in rice but not in other media. The illness is characterized by acute nausea and vomiting 1-5 hours after 
the meal [1]. 

Medicinal plants are the rich source of antimicrobial agents. They are used in many parts of world as a 
source of potent and powerful drugs to treat several diseases. Different parts of the medicinal plants are used 
for extracts as raw drugs and they posses varied medicinal properties. The bioactive compound of medicinal 
plants are screened and traded in market as raw material for many herbal industries [20, 22]. According to 
WHO medicinal plants are the best source to obtain variety of drugs. About 80% of individual from the 
developed countries use traditional medicine which contains compound from medicinal plants. Day by days 
the demand of herbal drugs is increasing throughout the world [9]. Inappropriate use of drugs has led to an 
increase in drug resistance in the microorganisms. Bacteria become resistant to antibiotic by different ways [2, 
18]. Drug resistant bacteria in food threaten the efficacy of human drugs if antimicrobial resistance gene 
becomes incorporated into human bacterial population [21]. The problem of drug resistance could be 
overcome by herbal drugs. In the present work an attempt was made to isolate antibiotic resistant isolates of B. 
cereus from cooked rice samples from different hotels and fast food centers in Latur city & to study the effect 
of plant extract on it.  
 

Materials and Methods 
Collection of cooked rice samples  
Cooked rice samples were collected from different hotels and fast food centers in different locations of Latur 
city in polypropylene bags and bought to laboratory & stored at low temperature until analysis.    

Isolation & identification of isolates of B. cereus 
              Isolation of B. cereus from cooked rice sample was done. Diluted food was spreaded on nutrient agar, 
MYPA media plates.  Plates were incubated at 32 ºC for 24-48 hrs. Isolates of B. cereus were identified by 
morphological, cultural properties & biochemical tests [1, 3 and 14].  
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Study of antibiotic resistant pattern  
             Antibiotic susceptibility testing was carried out by Kirby-Bauer’s disk diffusion method [3, 5] for 
drug susceptibility according to National Committee for Clinical Laboratory standards [16]. The Muller 
Hinton agar plates were spread with isolates of B. cereus. Antibiotic discs were put on the agar under aseptic 
condition. Plates were kept at low temperature in the freeze for short time for proper diffusion and then 
incubated at 37 ºC for 24 hrs. Antibiotics used in this work were Amoxycillin (10µg); Cefepime (30µg); 
Chloramphenicol (30µg); Erythromycin (15µg); Ofloxacin (5µg); Oxacillin(1µg); Penicillin G (10U); 
Rifampicin (5µg); Streptomycin (10µg) and Tetracycline(30µg) supplied by Hi-Media Laboratories, Mumbai. 
Preparation of Plant extract  
              Good quality of bud of clove, bulb of garlic and fresh rhizome of ginger were collected from the local 
market and cleaned. Plant materials were crushed and mixed with sterile distilled water. Aqueous as well as 
solvent extract (ethanol and methanol) of these plant material were prepared separately. The obtained solvent 
extract was subjected to rotary evaporator and then subsequently concentrated and stored in refrigerator at 4 
ºC & tested by using Agar well diffusion method [4, 13].   
Antibacterial testing by Agar Diffusion Method 
             0.1 ml suspension of isolates of B. cereus was thoroughly mixed with sterile nutrient agar (molten) 
and poured into sterile Petri plates under aseptic condition. After cooling, plates were used for making of well 
by using sterile cork borer. Single plant extract was added in each well. Plates were kept at low temperature 
for proper diffusion and incubated at 37 ºC for 1 to 2 days. Diameter of zones of inhibition was measured & 
noted [3, 13 and 17].  
Result and Discussion 
              Cooked rice samples were collected from different hotels and fast food centers in Latur city & from 
this isolates of B. cereus were isolated and identified on the basis of morphological, cultural & biochemical 
characters. On nutrient agar isolates of B. cereus produce grey white colonies with 3-5 mm in 
diameter.Isolates of B. cereus were Gram-positive, motile, spore forming bacteria.  They were  lecithinase 
+ve, DNAse -ve ,  hemolysis on blood agar -ve, growth on mannitol salt agar  -ve, catalase +ve, caseinase 
+ve, urease -ve, gelatinase +ve, starch hydrolysis  +ve, Growth at 7% NaCl   +ve, oxidase-ve,  MR -ve, VP 
+ve, citrate -ve Indole –ve, glucose  +ve,  xylose –ve and arabinose –ve. 10 randomly selected isolates of B. 
cereus showed antibiotic resistance to at least one or more antibiotic. The most common pattern of multiple 
drug resistance patterns of isolates of B. cereus observed was Amoxycillin- Penicillin G- Rifampicin- 
Streptomycin- Cefepime- Oxacillin. The MAR index of each isolate was calculated by following formula: 

          MAR Index = no of antibiotics to which the isolate was resistant ÷ Total no. of antibiotics tested  

Table 1 Percent resistance of Bacillus cereus isolates against individual antibiotic. 
 Name of Antibiotics No of isolate showing resistance Percent resistance 

Amoxycillin (10µg) 08 80 
Cefepime (30µg) 02 20 
Chloramphenicol (30µg) 00 00 
Erythromycin  (15µg) 00 00 
Ofloxacin (5µg) 00 00 
Oxacillin(1µg) 01 10 
Penicillin G (10U) 06 60 
Rifampicin (5µg) 06 60 
Streptomycin (10µg) 05 50 
Tetracycline(30µg) 00 00 

 
The antibacterial activity of plant extract on isolates of B. cereus was studied, zone of diameter were measured 
& noted in the Table 2.   

Table 2: Antibacterial activity of plant extract on isolates of Bacillus cereus 
Isolate of 

Bacillus cereus Zone Diameter ( mm) 

Clove Garlic Ginger 
IBC01 12 - 13 
IBC02 - 17 14 
IBC03 - 24 16 
IBC04 11 22 - 
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(--: no antibacterial activity) 

Antibacterial activity of Allum sativum, Syzium aromaticum and Zingiber officinale was studied 
against antibiotic resistant isolates of B. cereus by Agar well diffusion method. Aqueous extract of A. sativum 
showed moderate antibacterial activity while least antibacterial activity showed by ginger and clove. Solvent 
extract of plant showed enhanced antibacterial activity.  It was also observed that antibacterial activity 
increases with the increase in concentration of plant extract. Antibacterial activity of garlic is due to Allicin ( 
allyl-2-propane thiosulfinate) , a notable flavonoid in garlic , is formed when garlic cloves are crushed 
[6,7,19]. Garlic also contains sulphur-containing compounds such as allin, ajoene, diallysuphide, dithin, S-
allylcysteine, enzymes a well as vitamin B, proteins, minerals, saponin and flavnoids [24]. The antimicrobial 
activity of clove is attributable to eugenol, oleic acids and lipids found in it. It has antibacterial & antifungal 
activity [11]. Ginger contains besides some monoterpens, the sesquiterpene-gingibrine alcohol- gingiverol. 
Gingerol is very pungent, yellow, a mixture of alcohol. Ginger has antimicrobial activity and thus can be used 
for the treatment of bacterial infections [23]. As garlic, clove and sativum showed antibacterial activity, it may 
be used to control food borne illness caused by B. cereus.  
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Abstract 
Use of increasing amounts of fertilizers and pesticides by some unconscious farmers cause soil pollution and 

soil infertility for the crop production. Usage of water in excessive amounts and/or in poor quality for irrigation creates 
problems during the plant production. In this present work agricultural soil samples were collected from different 
villages of patan Tahasil. Sampling and analysis were done by using standard techniques. Soil quality parameters such 
as pH, conductance, alkalinity, salinity(chloride), organic carbon, nitrogen, available phosphorus,  water holding 
capacity were determined and results were compared with standard units. 
Key words: Agricultural soil, Soil quality parameters, Standard methods. 
 
1 Introduction  
       Soil is a natural body consisting of layers (soil horizons) of mineral constituents of variable 
thicknesses, which differ from the parent materials in their morphological, physical chemical and 
mineralogical characteristics. It is mixture of mineral and organic constituents that are in solid, gaseous and 
aqueous states and study of it is important. [1]While micronutrients are required by a plant for growth, the 
amount needed is small in comparison to macro nutrients (N, P, and K). Nevertheless, deficiency of a 
micronutrient can be just as yield limiting as the deficiency of a macronutrient. Such parameters are studied 
here.  
 

2 Experimental  
1) pH:- The most significant property of soil is its pH level, Its effects on all other parameters of soil. Therefore, pH is 

considered while analyzing any kind of soil. If the pH is less than 6 then it is said to be an acidic soil, the pH range 
from 6 -8.5 it’s a normal soil and greater than 8.5 then it is said to be alkaline soil. 

2) Electrical conductivity:-Electrical conductivity is also a very important property of the soil; it is used to check the 
quality of the soil. It is a measure of ions present in solution .The electrical conductivity of a soil solution increases 
with the increased concentration of ions. Electrical conductivity is a very quick, simple and inexpensive method to 
check health of soils. It is a measure of ions present in solution. The electrical conductivity of a soil solution increases 
with the increased concentration of ions. 

3) Nitrogen (N) :-  Nitrogen in soil and its determination is often carried out as an index of nitrogen availability. Percent 
of nitrogen is calculated by using boric acid and standard  H2SO4 

4) Potassium (K):- Potassium was found in the range of low, medium , high (table no.1). K though present in small 
amount in soil sample, plays a vital role in the metabolism of fresh water and considered to be an important 
micronutrient. The K is relatively abundant in the earth's crust, most of it is not accessible to plant. 

4) Phosphorus:-Phosphorus is a most important element present in every living cell. It is one of the most important 
micronutrient essential for plant growth. Phosphorus most often limits nutrients remains present in plant nuclei and 
act as energy storage. 

4. Chlorides:-Most of the chlorides are water soluble and can be determined directly in soil solution by titrating them 
against silver nitrate solution using potassium dichromate as indicator.  

6. Carbon:-Soil organic carbon is the basis of soil fertility. It release nutrient for plant growth, promotes the structure, 
biological and physical health of soil, and is buffer against harmful substances. Increasing soil organic carbon has two 
benefits as well as helping to mitigate climate change, it  improves soil health and fertility. Many management 
practices that increase soil organic carbon also improve crop and pasture yields 

3. Result and Discussion 
The values of physicochemical parameters are presented in table  

 PARAMETER Kaloli Tamkade yerad shiral Mendhoshi SAKHARI 
PH 6.5 5.7 7.4 8.1 7.3 5.3 

EC (M mhos/cm) 0.7 0.4 0.5 0.41 0.1 0.6 
N  (kg/ha) 31.2 40 27 32 31.5 40 
K  (kg/ha) 42.36 46.49 55.56 37.5 35.5 44.5 
P  (kg/ha) 4.6 3.7 5.1 3.5 4.8 5.5 

ORGANIC C  
(kg/ha) 32.5 35 29 37 38 42 

Percent Chlorides 85.2 56.8 68,16 73.84 79.52 72.67 
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4 )Conclusion 

PH range is slightly acidic. Whereas  EC range is normal. Nitrogen content present in Kera River is 
slightly high and phosphorus content is very low. Potassium content is increases from Kaloli to sakhari and 
organic carbon is low to medium. In this region phosphorus content is low so recommendation must have to 
increase the 50 % in P. So dose for per hector is N: P: K is 100:100:50   The region around the catchment area 
of Kera River is mostly used for cultivation for rice if we use above recommendation. This land is also 
important for production of Nachane, Wheat, Tur etc plants. 
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Abstract 

Physico-chemical parameter study is very important to get exact idea about the quality of water and compare 
results of different physico-chemical parameter values with standard values. In present study the water pollution is 
rapidly increased due to rapid industrialization and over population. Hence there is need to examine physico- chemical 
parameter of Bhogavati river, Kolhapur. The higher pH value was recorded in month of Sep and lower pH value was 
recorded in month of March. River water bodies will show changes naturally in temperature seasonally and daily. The 
water temp is higher in summer season and lower in winter season. In the month of April to May DO are increased and 
in the month of Dec to March and June to Aug DO is decreased. Free CO2   of water sample recorded invariable 
throughout the year. In water bodies the CO2 was increased in month of Dec and decreased in month of Jan. BOD value 
is variable throughout the year. 
Key words – Physico-chemical parameters, Bhogavati  River,  Water Pollution.  
 
Introduction 
 Water is considered to be main requirement of the ecosystem. Water is needful to all living organism 
for survival and growth. According to WHO the water quality of about 70% river water has contaminated due 
to the waste discharged from the human and industrial activities, downstream, agricultural runoff, urban 
runoff, animal waste, sewage. The quality of river water has deterioted which affects aquatic life as well as 
human (Gupta et. al., 1992). Water pollution has created serious impact on human life due to various water 
born diseases leads to decreased food intake and nutrients absorption, malnutrition reduced resistance to 
infection and impaired physical growth. The physic-chemical parameter study is very important to get exact 
idea about the quality of water (Begum et. al., 2005).  
 Physico-chemical parameter study is very important to get exact idea about the quality of water and 
compare results of different physic chemical parameter values with standard values. In present study the water 
pollution is rapidly increased due to rapid industrialization and over population. Hence there is need to 
examine physico- chemical parameter of Bhogavati river, Kolhapur. 
 
Materials and Methods 
Study area- 
 The origin of Bhogavati River rise in the Sahyadris. The Bhogavati River basin is bounded between 
160 1945 N to 160 4430 N latitude and 730 50 is to 740 1150 E longitude. Area of Bhogavati River is 410.62 
Sq. Km. The source of water of Bhogavati River have now been impounded to form the Radhanagari tank for 
the purposes of both irrigation and hydro-electricity. 
Method- 
 In study area different sites were selected and sampling were collected from study area in Jan 2018 to 
Dec 2018 by using 200ml plastic containers during early morning. The collected water samples from different 
locations of study spots then brought to laboratory for physicochemical parameter study in laboratory by 
standard method described in the Handbook APHA (2005). 
Result- 
 The physico-chemical parameter of Bhogavati River are recorded in Table 1-6. Table 1 : Physico-
chemical parameter of Bhogavati River 

Months 
 

pH Temp 
0C 

OD 
Mg/l 

Free CO2   
Mg/l 

BOD 
Mg/l 

Jan 8.07 24 6.1 2.9 3.75 
Feb 8.1 23 7.1 3.97 3.48 
Mar 7.5 24 9.15 4.52 4.75 
Apr 8.6 25 11.8 4.3 4.89 
May 8.9 26 11.98 5.97 8.79 
June 8.37 26 9.08 4.11 6.72 
Jul 8.27 22 9.15 6.9 6.69 
Aug 8.29 23 9.7 6.15 7.51 
Sep 8.16 24 10.9 7.8 5.65 
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Oct 8.2 24 11.77 8.55 6.47 
Nov 7.55 23 9.55 10.55 4.56 
Dec 7.9 20 8.1 10.5 5.70 

1) pH  
The pH of River water is the measure of how acidic or basic the water. In present study the higher pH 

value was recorded in month of Sep (8.67) and lower pH value was recorded in month of March (7.7). 
2) Temperature is essential for water quality parameter. River water bodies will show changes naturally 

in temperature seasonally and daily. The water temp is higher in summer season and lower in winter 
season. 

Table 2: Monthwise pH of Bhogavati River 

 
 

Table 3: Monthwise temperature of Bhogavati River 

 
 

3) In study area the Dissolved oxygen are variable. In the month of April to May DO are increased and 
in the month of Dec to March and June to Aug DO  is decreased. 

4) Free CO2   of water sample recorded invariable throughout the year. In water bodies the CO2 was 
increased in month of Dec (10.19) and decreased in month of Jan (2.09). 
 

Table 4: Monthwise dissolverd oxygen of Bhogavati River 
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Table 5: Monthwise free Co2 of Bhogavati River 

 
 

5) In present investigation BOD value range between 3.75 to 8.79 Mg/L. It is variable throughout the 
year. 

 
Table 6: Monthwise biological oxygen demand of Bhogavati River 
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Discussion- 
According to Pankow (1991) for aquatic organisms dissolved oxygen is essential. pH indices 

concentration of Hydrogen ions. pH is most important in determining of corrosive nature of water. pH was 
positively correlated with electrical conductance and total alkalinity (Gupta,2009). Measurement of the 
average is thermal energy of substances known as temperature. According to Clarke (2017) hot and cold are 
both arbitrary terms. Water temperature controls the rate of all chemical reactions and affects of aquatic insect 
growth, reproduction and immunity. Do is one of the most important parameter. Its correlation with water 
body gives information. Do decreased due to increasein temperature and metabolic activity. Co2 is the most 
important green house gas on earth. It fluxes across the air-water and often a measure of the net ecosystem 
production metabolism of the aquatic system (Smith, 1997). BOD is a measure of organic material 
contamination in water. BOD is also measure amount of oxygen utilizes by microorganisms in stabilizing the 
organic matter. It is an indicator of amount of oxygen present in a water body (Dutta and Dutta, 2000).  
Conclusion- 

In present study concluded that all parameter for Bhogavati  River water were useful for drinking, 
Agricultural and Domestic purposes. The water of Bhogavati River not yet to be polluted. 
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Abstract – 
 The diverse activities of municipal sewage water and its treatment are being adversely affected on water and 
soil. This paper discusses the impact of municipal sewage water on the physic-chemical and bacterial parameters of the 
water around sewage water samples were collected around the sewage and analyzed to evaluate the impacts of sewage 
discharge on the water quality parameters. The physic-chemical (pH, Electric conductivity (EC), Turbidity, Total 
hardness (TH), Total dissolved solids (TDS), Chemical oxygen demand (COD), Chlorides, sulphate, nitrate, trace 
metals) and bacterial (total bacteria) properties of the underground water samples were analyzed and results obtained 
are discussed by compared with permissible limits of the drinking water set by Indian standards. The physic chemical 
analysis of the water samples showed that higher values of EC, TH, COD, nitrate, sulphate and trace metals 
contamination in the underground water. Bacterial analysis found that contamination of harmful bacteria in all the 
water around sewage. The results obtained confirm that all the water samples around sewage are highly contaminated 
and unfit for the drinking purposes. Possible sources and reasons for the underground water contamination are 
discussed and alternative techniques for the control of the underground water contamination are suggested. 
 
Keywords :Sewage water, Chemical oxygen demand, Underground water, Water quality, Physico-chemical 
parameters etc. 
 
Introduction – 
 Municipal sewage discharge is one of the problems and sewage water treatment is perhaps the most 
challenging environmental problem in India and all over the World. Various efforts and research are being 
vigorously pursued to complete treatment and healthy discharge or reuse sewage water commonly contains 
both solids wastes and liquid wastes generated by various human activities and also sewage water contains 
various trace metals and metal compounds. Now a day, both surface and ground water resource like industrial 
effluents, agricultural discharge and municipal waste water associated with large amount of inorganic and 
organic toxic pollutants along with harmful pathogens[1]. In most of the developing countries have huge debt 
burdens and due to population explosion and rapid urbanization, people rely heavily on water resources and 
polluting in the absence of better alternatives [2-3]. Discharge of untreated or partially treated sewage water to 
the open fields cause to contamination of upper soil, surface water and the underground water. Underground 
water contamination is generally irreversible and once it is contaminated, it is difficult to restore the original 
water quality of the aquifer. Excessive mineralization of ground water degrades water quality production an 
objectionable taste, odour and excessive hardness. Although the soil mantle through which water passes acts 
as an adsorbent retaining a large part of colloidal and soluble ions with its caution exchange capacity, but 
ground water is not completely free from the menance of chronic pollution. The main factor affecting ground 
water pollution is soil types and discharge of liquid pollutants on the upper surface of the soil. The quality of 
final treated municipal sewage water discharged to the open field plays an important role on the underground 
water quality around treatment plants and discharging areas. Sewage water discharge is major component of 
water pollution, contributing to oxygen demand and nutrients loading of the water bodies; promoting toxic; 
algal blooms and leading to a destabilized aquatic ecosystem problem is compounded in areas where 
wastewater treatment systems are simple and not effective [4-6]. The impact assessment of surface water and 
the underground water by various sources and activities is very crucial to safeguard public health and the 
environment. The present study is revaluated that there was an adverse impact on the physio-chemical and 
bacterial characteristics of the underground water as result of discharge of inadequately treated municipal 
sewage water from the sewage treatment facility. This poses a health risk to several areas which are located 
near or around the sewage discharging areas and rely on the receiving water bodies (bore wells) primarily as 
their sources of domestic water. 
Material and Methods – 
 Treatment plant has capacity of about 2000-5000 m3/day receives domestic sewage, as well as run-off 
water during rainy season. Sewage treatment is based on the conventional treatment techniques like 
sedimentations, flocculation, oxidation pond, activated sludge system, etc. As treated final sewage is 
discharged into the open fields located around the treatment plant and most of the discharging area is situated 
in the western part of the treatment plants. 
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 This study was performed by descriptive and interrupted method on the underground water around 
municipal sewage water treatment plant. Totally 8 underground water samples were collected by using 
available bore wells (250 to 350 feet in depth) located around the treatment plants and near the discharge areas 
(1 to 3 km radius from treatment plant). Treated final sewage water sample which was releasing to the open 
field was also collected from the discharge point of the treatment plant (outlet). All the groundwater samples 
were collected in 1L glass bottles which were pre-cleaned by washing with non-ionic detergents, rinsed in tap 
water, 1:1 hydrochloric acid and finally with demonized water. Before sampling, the bottles were rinsed with 
the underground water to be analyzed and collected. Then the samples were carefully transported to the 
laboratory for analysis within short duration after collection with maintaining the temperature of 4oC for the 
determination of physic-chemical and bacterial parameters. The determination of water quality parameters 
was carried out by standards techniques[7] and important parameters which are taking main role in the human 
health were considered (Table 1). As obtained underground water quality parameters were compared with 
water quality standards for the drinking purposes [8-9]. 
Results and Discussion – 
 The physio-chemical and bacterial qualities of the underground water around the treatment plants and 
near the discharge areas are determined and the results obtained are shown in Table 2. The results obtained are 
clearly indicating that there is a wide variation in the underground water quality parameters. The results 
obtained from the physio-chemical and bacterial analysis of final treated sewage water sample (TS) at 
discharged point showed that high level contamination of organic, inorganic and bacterial pollutants (Table 2). 
It clearly confirmed that it may cause negative impact on the surrounding environmental elements like water 
and soil.The pH value of all the underground water samples are significantly varied from 6.1 to 7.19 at 
different sampling sites (G1 to G8) and treated sewage water sample (TS) at discharging point showed the pH 
value 9.1. The pH values of water samples showed slightly acidic in nature. All the underground water 
samples were showed odorless and colourless with ordinary taste. The electric conductivity (EC) of water 
sample reveals that the levels of dissolved ionic substances in all the underground water samples are ranged 
between 800-1070 mmho/cm. In the present study EC values are very high and EC values are exceeded above 
the standard limits for the drinking purposes. Higher value of EC in water reveals that higher levels of 
dissolved ionic substances like trace metals and sulphate [10-11] and in the present study EC of all water 
samples is very high due to interfering of final discharged sewage which was showed high level sulphate and 
trace metals contamination at discharge point. The turbidity in all the underground water samples is varied 
from 2.1 to 3.8 NTU and turbidity of final treated sewage water at discharge point is 19 due to the presence of 
high level organics load. All the underground water samples showed acceptable limits of turbidity however 
the turbidity value is not exceeding the cause for rejection value of 10 NTU. The amount of total dissolved 
soilds (TDS) in the water indicates the general nature of salinity of the water. The water contains more than 
500 mg/L. TDS is not considered to be desirable for the drinking purposes. In the present investigations, TDS 
values are ranged between 200 to 400 mg/L and it is within acceptable level. The variation in the 
concentration of total hardness (TH) in the underground water samples around sewage treatment plant and TH 
values are in the range of 218 to 289 mg/L. TH values in the present study are slightly higher and crossed the 
permissible limit of 200 mg/L. The permissible limit of calcium and magnesium content in drinking water 
should be 75 mg/L and 30 mg/L respectively. According to the results obtained in the present study, calcium 
(96 to 110 mg/L) and magnesium (38-52 mg/L) concentration in all the underground water samples around 
the sewage treatment plants are very higher than the permissible level. The Ca and Mg contents in the 
underground water around the treatment plant. TH of water mainly depends upon the amount of calcium and 
magnesium salts or both. Calcium and magnesium ions in the water can cause scale buildup during domestic 
usage and cause unfit for household usage. Some time regular use of hard water cause health problems like 
hair fall, inching, skin and kidney disorders and other health risk [12-14]. The permissible limit of chloride 
contents of water for the drinking purposes is 250 mg/L. The results obtained showing that the chloride 
contents in all the underground water samples obtained showing that the chloride contents in all the 
underground water samples are ranged between 110 to 121 mg/L und chloride contents in all water samples 
are within permissible limit for the drinking purposes. Sodium sulphate and magnesium sulphate exert a 
cathartic action in the human being and also sulphate associated with respiratory illness. Therefore, the 
recommended limit of sulphate contents in the drinking water is 200 to 250 mg/L. The results obtained in the 
present study showed that sulphate contents in all the underground water samples is ranged between 200 to 
260 mg/L. Sulphate contents is higher than permissible limit and it is clearly indicating that the unsuitability 
of the underground water for the drinking purposes. The amount of nitrate in the water indicates the biological 
contamination of water. According to the obtained results, the occurrence of slightly higher amount of nitrate 
in few underground water samples. The maximum permissible limit of nitrate in the drinking water is 10 to 45 
mg/L. About 32.2 to 2 mg/L of nitrates contents in the underground water samples indicates the presence of 
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large amount of organic load in the underground water samples. Few underground water samples are showed 
slightly higher concentration of nitrates and the nitrate level is above the permissible limit. Through which we 
can depict that the underground water is affect by the discharge of sewage water which contains high amount 
of organics load. Percolation of highly contaminated (organic and inorganic pollutants) waste water or 
effluents into the ground for a prolonged period affects the underground water table of that locality[15-20]. In the 
same way high pollutants loaded and final discharged sewage water perculated into the ground and 
contaminated the underground water around the sewage treatment plant. Levels of chemical oxygen demand 
(COD) in all the underground water samples are range between 160-212 mg/L. COD of all water samples is 
considerably very high and it confirmed that presence of organic pollutants in the underground water. It 
clearly indicated that sewage water released from the treatment plant containing high organic load is interfered 
with the underground water through perculation or through direct contact. In the present study determination 
of some trace metals like Zn, Fe, Cu, Pb and Mn in the underground water was carried out to study the trace 
metal contamination by sewage discharge. Showing the variations of Zinc (Zn) concentration in the 
underground water samples collected around sewage treatment plant. The samples collected around sewage 
treatment plant. The concentration of Zn is varied between 0.02 to 0.16 mg/L which is within acceptable limit 
value of 5 mg/L. The concentration of iron (Fe) is varied between 0.27 to 0.40 mg/L and few underground 
water samples such u2,3and $5 are showed slightly higher concentration of Fe than its acceptable limit of 0.3 
mg/L the concentration of Copper (Cu) varies between 0.038 to 0.07 mg/L, in the present study all the 
underground water samples showed acceptable amount of Cu concentration except few water samples S1, S2 
and S3 (figurere 11). The concentration of Cd is varied from 0.005 to 0.01 mg/L and the underground water 
samples S2, S4 and S5 showed higher concentration of Cd when compared to permissible level for the 
drinking purposes. The concentration of Pb is varied from 0.04 to 0.09 mg/L and except the underground 
water samples S4 and S5, all the water samples showed higher concentration of Mn when compared to  
present study Mn concentration is varied from 0.05 to 0.11 mg/L and few underground water samples (S4 and 
S8) are showed slightly higher concentration of Mn when compared to acceptable level for the drinking 
purposes. The present study clearly indicating that all the underground water samples are contaminated by 
trace metals due to the perculation or interference of discharged final sewage which consisting of higher 
concentration of trace metals. The acceptable limit of MPN/mL prescribed for the drinking purpose should be 
Zero in the total numbers of E. coli bacteria per 100 mL. The bacterial analytical results obtained in the 
present study. Treated sewage water sample (TS) which was collected at discharge point of the treatment plant 
showed higher values of total bacterial count up to 350 number/100 mL. All the underground water samples 
collected around sewage treatment plant are highly contaminated by E.coli bacterial in the water serves as a 
potential indicator of harmful bacteriological contamination. In the present study all the underground water 
quality analysis indicated that contamination of E. coli bacteria, this is due to direct contact of discharged final 
sewage water which is consisting of high level harmful bacteria. Bacterial contamination of underground 
water is a serious environmental impact related to public health risk and restoration of original aquifer. 

The physio-chemical and bacterial analysis of the underground water samples around sewage water 
treatment plant clearly indicating that most of all the underground water samples are highly contaminated by 
chemically as well as bacteriologically. All the underground water samples showing higher values of EC, 
THI, NO3, sulphate, COD, and trace metals like Cu, Fe, Cd, Pb and Mn, which are the major water quality 
parameters with concern to human health. Most importantly, the aquifer around sewage treatment plant is 
highly contaminated by harmful bacteria, which cause major health risk in surrounding peoples. In the present 
study higher values of EC and TH were found in all the underground water sarnples , this is because of 
perculations and entering of high concentrated and alkaline natured sewage water which was discharged by 
sewage treatment plant into the open field. Also, chemical weathering of trace metals and salts from the rock 
during perculations of highly alkaline acidic sewage water through soil and rocks leads to increase the 
concentration of EC and TH in the ground water around treatment plant [11-12, 16]. Based on the obtained results, 
the discharged sewage water consisting large amount of organic load, trace metals and bacteria. Infiltration or 
perculations of such highly polluted sewage water in the underground water leads to increased concentration 
Or NO3, sulphate, COD, trace metals and total bacteria. Direct contact of discharged highly contaminated final 
sewage water through few opened bore wells which are located inside the discharge field. It is a severe impact 
on the underground water by open field discharge of incompletely or partially treated and highly contaminated 
sewage water. As contaminated underground water through a single bore well may cause contamination of 
whole aquifers and leads to unfit for domestic use or drinking purposes. Interlinks and geological circulation 
of such polluted underground water may contaminate the whole fresh aquifers and restricts their domestic use. 
Moreover contamination of trace metals like Cd, Pb and Mn with underground water is further causes severe 
problems to human health and it is an irrecoverable impact on the underground water resources. Also it leads 
to many disorders and diseases like renal failure, kidney stone, gastrointestinal problems, brain fever etc. The 
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presence of Cu, Fe, Cd, Pb and Mn will interfere with some metabolic activity which will directly affect the 
central nervous system leading to abnormal condition or death. It is important to reduce the contamination of 
underground water by discharge of sewage water after its complete treatment and removal of toxic pollutants. 

Table No. 1 
Details of analytical methodology and drinking water quality standards 

Sr. 
No. 

Parameters Methods Units Permissible limits 
for the drinking 

purposes 
1 pH Potentiometry pH 6.5-8.5 
2 Color - Hazan Unit 5 
3 Odour - Mho/cm - 
4 Electrical Conductivity Electrolytic  NTU 300 
5 Turbidity Nephelometric mg/L 10 
6 Total dissolved solids Gravimetric mg/L 500 
7 Total hardness EDTA titrimetric mg/L 200 
8 Calcium EDTA tirtimetric mg/L 75 
9 Magnesium By difference mg/L < 30 
10 Chloride Argentometry mg/L 250 
11 Sulphate Nephloturbidimetry mg/L 200 
12 Nitrates Spectrophotometry mg/L 45 
13 COD Reflux method mg/L 30 
14 Zinc ET-AAS mg/L 5 
15 Iron ET-AAS mg/L < 0.3 
16 Copper ET-AAS mg/L 0.05 
17 Cadmium ET-AAS mg/L 0.01 
18 Lead ET-AAS mg/L < 0.05 
19 Manganese ET-AAS mg/L 0.1 
20 Total Coliform bacteria MPN Count/100mL Zero 

 
Table 2 :Physio-chemical and bacteriological quality of ground water around municipal sewage water 
treatment plant (TS – Treated sewage water samples collect at discharge point, S1 to S8 underground water 
samples around sewage water treatment plant and discharge field) 

Parameter TS S1 S2 S3 S4 S5 S6 S7 S8 
pH 9.1 6.1 6.4 6.0 6.6 8.19 6.81 8.33 6.71 
Colour - - - - - - - - - 
Taste - - - - - - - - - 
Odour Pungent - - - - - - - - 
EC 2058 1069 1070 800 816 1020 958 1056 1030 
Turbidity 
(NTU) 

19 3.0 2.5 3.8 2.8 2.8 2.1 3.0 3.0 

TDS (mg/L) 1900 315 280 280 300 200 200 400 300 
TH (mg/L) 368 240 267 289 273 218 236 268 240 
Ca 160 102 102 110 110 96 100 102 100 
Mg 75 46 46 52 45 38 38 42 42 
Cl (mg/L) 131 110 111 121 112 110 110 112 118 
SO4 (mg/L) 450 230 212 260 220 200 215 230 200 
NO3 (mg/L) 180 48 44 52 35.3 32.2 41.5 39.7 50 
COD(mg/L) 690 160 180 212 152 165 160 162 180 
Zn (mg/L) 1.80 0.13 0.13 0.09 0.11 0.02 0.16 0.09 0.08 
Fe (mg/L) 1.40 0.27 0.35 0.40 0.28 0.32 0.31 0.28 0.30 
Cu (mg/L) 0.23 0.07 0.056 0.066 0.038 0.048 0.038 0.033 0.021 
Cd (mg/L) 0.11 0.01 0.013 0.008 0.017 0.012 0.010 0.005 0.005 
Pb (mg/L) 0.31 0.057 0.06 0.078 0.049 0.040 0.09 0.056 0.077 
Mn (mg/L) 0.35 0.09 0.081 0.060 0.12 0.05 0.1 0.06 0.11 
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Total 
bacteria 
(Num/100ml) 

350 22 18 32 15 12 16 20 30 

 
Conclusion- 

The underground water quality around sewage treatment plant and discharge field has been highly 
contaminated by organic and inorganic pollutants. Contamination of harmful bacteria is the major and 
irrecoverable impact caused by unscientific discharge of the sewage water in to open field. The results 
obtained showed that the underground water quality is very poor and not suitable for the drinking purposes at 
all. High amount of organic and inorganic pollutants are observed in the underground water around sewage 
treatment plant and cause severe problem to the human health. One of the important controlling method is 
providing a proper concrete lining to sewage flowing channels and around the bore wells which are located 
inside the discharge open field, it will reduce risk of direct contamination. Scientific maintenance and 
continuous monitoring of sewage treatment plant and analysis of sewage water both at inlet and outlet of 
treatment plant is most important. Moreover the treatment plant need to be implemented advanced treatment 
techniques like adsorption, absorption, electrolysis, advanced filteration and disinfection etc. to complete 
removal of toxic organic and inorganic pollutants and harmful bacteria. The results of this study would greatly 
facilitates the health and sanitary authorities to monitor and to control contamination of the underground water 
which is the major source of drinking water. Moreover, the municipal solid waste dumping yard is located 
very near to final sewage discharge areas and there are chances to contamination of the ground water by 
leaches. It needs more detailed study on contamination of leaches and toxic chemical compounds through 
leaches and sewage discharge. 
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Abstract: 

Spiro-heterocyclic compounds offers a great importance in the field of medicinal as well as pharmaceutical and 
drug chemistry. This is due to their capacious biological and pharmacological activities. Spiro compounds containing 
nitrogen and sulphur as a part of ring renders many applications in the area of the medicinal chemistry. This attract the 
more attention of the researchers towards the synthesis of novel Spiro-heterocyclic compounds. Most of the Spiro-
heterocyclic compounds are isolated from the plant and some are synthesized artificially in research laboratories, which 
exhibit biological as well as therapeutic properties. The various biological and therapeutic activities of the Spiro 
compound is due to their structural characteristic that is the quaternary carbon atom is become a part of the Spiro cyclic 
ring. Biological activity of such compounds is enhanced by introducing nitrogen, oxygen and sulphur as a hetero atom 
within the Spiro-cyclic ring. This spacious character of the Spiro heterocyclic compounds tends to develop different 
synthetic approaches for the synthesis of such compounds and which leads to emerge the various synthetic methods for 
such type of biologically precious compounds. Spiro- heterocyclic compounds are synthesized by microwave 
assisted synthetics method, dipolar cycloaddition, Michael addition and Knoevenagel condensation reaction etc.  From 
the above methods the dipolar cycloaddition is mostly used.  

In the present study we try to enlist and review the various types of synthetic methodologies adopted for the 
synthesis of Spiro- heterocyclic compounds in various literature. 
Key word: Spiro-heterocyclic compounds, biological activity, pharmacological activities, Medicinal 
chemistry. 
 
Introduction:  

The Spiro word come from the Latin word “spira” meaning a twist or coil. Spiro-compounds are those 
compounds which are polycyclic in nature which is bounded with the single carbon atom as a member of the 
ring. Spiro compounds are generally organic in origin with twisted structure and two or more ring are linked 
with the single common atom e,gSpiro[5,5]undecane (Fig1). 
     
 

 Spiro [5, 5] undecane (Fig.1)
       1, 1’-biphenyl (Fig.2) 
 The difference between Spiro compounds and nonspiro bicyclic compounds is that the in the Spiro 
compounds the two or more ring are fused by means of single common atom. But in non-Spiro bicyclic 
compounds such connectivity is not observed. e.g. Biphenyls (Fig2) 
 Spiro compounds are further classified into two classes that is carbocyclic Spiro compounds and 
heterocyclic Spiro compounds. In the carbocyclic Spiro compound only carbon and hydrogen is a part of the 
ring while in the heterocyclic Spiro compounds there is a presence of hetero atom such as nitrogen sulphur, 
oxygen, silicon, selenium etc. are part of the ring. E.g. Spiro [4, 5] decane and 8-azaspiro [4, 5] decane (fig.3, 
4). 

  
Spiro [4.5] decane (Fig.3)                 8-azaspiro [4.5] decane (Fig.4) 

 
The Spiro compounds due to their structural characteristic shows tremendous application in the field 

of medical and biological sciences. The Spiro system makes compound asymmetric which is the basis for the 
exhibition of extensive biological activities, which is responsible for researchers most trusted area as a 
synthesis of Spiro- heterocyclic compounds. Spiro-heterocyclic compounds offers great importance than the 
carbocyclic spiro compounds. Spiro-compounds containing nitrogen sulphur and oxygen as a part of ring 
renders many application in medicinal chemistry. This fat attract attention of researchers for the synthesis of 
many novel heterocyclic compounds by using different synthetic methodologies. 
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Many Spiro-heterocyclic compounds are known for their potent biological activities such as 
antimicrobial, anticancer, antidepressant, antibiotic, anti- human immunodeficiency virus (HIV), antimalarial 
and ant tuberculosis. Spiro-heterocyclic compounds also find application in the pesticide development, 
analytical agent and nanotechnology for the synthesis of silver Nano particles. In the area of synthesis of 
spiro-heterocyclic compound the much work is done on the isatin and its derivative by dipolar cycloaddition 
Michael condensation, Microwave assisted green synthesis and Knoevenagel condensation reaction. In this 
article some these review from the literature are mentioned. 
Synthetic methods of some Spiro-heterocyclic compounds containing nitrogen, and Sulphur:  
 Nitrogen and sulphur containing spro-heterocyclic compounds shows the immense biological and 
pharmacological activities this renders the interest of the researcher to synthesize such biologically potent 
novel Spiro-heterocyclic compounds. Various Spiro-heterocyclic compounds were synthesized by using isatin 
and their derivative as starting materials. Some of the methods are discussed below. 
 Synthesis of Spiro-heterocyclic compounds starting from isatin is well reported by Mayuri A. et al 
[1]and others in their review article “Synthesis of Spiro-heterocyclic compounds from isatin”. In this they 
mentioned the synthesis of Spiro-heterocyclic compounds by different synthetic methods. 
 Rehn and coworkers reported synthesis of  pyrolidine-2-spiro-3-(2-oxindole) 5(2) by means of 
condensing isatin 1 with α-amino acid derivatives 2 in the presence of methanol and water to yield 
azomithiene ylides 3 which is followed by 1,3-dipolar cycloaddition with the dipolarofiles 3 (scheme1)2. 

 
Xie, Y.M.3 et al and other reported the synthesis of spiropyrrolizidine oxindoles 8 containing two 

amide and ester group from maleates or maleamide 7(Scheme2)3. 

 
 Chen G.4 et al and coworkers describes the synthesis of new Spiro-compound 11 by dipolar 
cycloaddition reaction with isatin1, α- amino acid 10  and (E) β-nitro-styrene 9 resulting product shows 
different regioselectivity (Scheme3)4. 

 
 Abdelhamid I.A.5 et al and others reported the synthesis of oxindole derivatives of amino-4H-
pyridazine 15 by knovenagel condensation reaction between isatin derivative 1 and active methylene 
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compound 12which i gives intermediate 3-cyanomethylene oxindole derivatives13 by using DBU catalyst. 
Further intermediate underwent Michael addition compound 14 to yield compound 15(Scheme.4)5. 
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Scheme 4  
Kurosh, A.M.6 and other reported synthesis of Spiro-[4H-pyran-oxindole] 18 by one pot three component 
reaction of isatin 1 with malenonitrile 13 and ethyl acetoacetate17. But more efficient and wide applicable 
method is given by the Moghadam et al by using [BMIm]BF4 as an ionic liquid catalyst.(Scheme.5)6.  

 
Ji, S.J.7 and coworkers reported multicomponent (3+2) cycloaddition reaction of isatin1with amino acid 6, 19, 
aldehyde 20and 3-cyanoacetyl indole 21 results new Spiro-heterocyclic compound 22 and 23 (Scheme.6)7. 

 
 K.C. Majumdar8 and others advised a green highly efficient one pot three component synthetic 
method for synthesis of Spiro-[indoline-3,4]thiopyrano[2,3-b]indole 27derivative by domino reaction of 
indoline-2-thione 24, isatin 1 and ethyl cyanoacetate 25 in ethanol 26 (Scheme7)8. 

 

 
K.R. Maghadam9 other have reported synthesis of Spiro-[1H]-indendo[1,2-b]benzoquinoline-2H-indene-1,3-
dione 28, isatin derivative1 with naphthylamine 29 using ionic liquid as catalyst (Scheme.8)9. 
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 Y. Sarafi10 et al and others reported the synthesis of Spiro compound 32 by using efficientcatalyst 
amberlyst 15 undergoing electrophilic substitution reaction with isatin derivatives 1 and indoles 31 in water 
(Scheme.9)10  

 
B.V.S. Reddy11et al other reported a synthesis of novel Spiro-heterocyclic compound 34 by the 

reaction of isatin 1 indole 33 in presence of catalytic amount of molecular iodine under mild 
condition.(Scheme.10)11. 

 
Mahammad Shahidul Islam12 and other reported a synthesis of 2,4-diazaspiro[5,5]undecane-1,3,5,9tetraons 37 
via cascade cyclization of [5+1] double Michael addition reaction of N,N- dimethyl barbituric acid 35 with 
derivatives of diaryl-divinyl ketone 36 in the presence of diethyl amine at temperature (Scheme.11 )12. 

 
  
 S.M. Medvedeva13 et al and others reported efficient synthetic methods for spiro-heterocyclic system 
based on 4,4,6-trimethyl-4H-pyrrolo[3,2,1-ij] quinolone 1,2-dione 39 by cyclocondensation of 4h-
pyrrolo[3,2,1-ij]quinolone-1,2-diones 38 with some 1,2 and1,3 dinucleophiles by their three component 
cyclocondensation with arylamines and 2-mercapto acetic acid, malononitrile and various active methylene 
compounds gives their respected Spiro-compounds (Scheme.12)13. 
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Conclusion:  

From the above brief review of literature it is conclude that for the synthesis of Spiro-heterocyclic 
compounds containing nitrogen and sulphur is offered by dipolar cycloaddition as well as Michael additions 
methods are mostly adopted by the researchers which is efficient method for the corresponding synthesis of 
Spiro-heterocyclic compounds. From the review of literature it is clear that so much work is done on the 
synthesis of Spiro heterocyclic compounds starting from the isatin and its derivatives rather than other starting 
material. 
References:  

1. Mayuri A. Board,;Manoj N. Bhoi,; Neelam P. Prajapati and Hitesh D. Patel, J. Synthetic Communications, 
April2014;44;07,897-922. 

2. Rehn, S; Bergman, J; Stensland, B. Eur.J.Org.Chem.2004, 413-418. 
3. Xie,Y.M.;Yao,Y.Q.;Sun,H.B.;Liu,J.;Kang,T.R.molecules 2011,16,8745-8757. 
4. Chen,G.;Yang,J.;Gao,S.;Li,S,;Di,Y.;Chang,Y.;Lu,Y.;Hao,X.J.Mol.Divers,2012,16,151-156. 
5. Abdelhamid,I.A.;Mohameda,M.H.;Abdelmoniem,A.M.;Ghozlan,S.A.S,Tetrahedron 2009,65,10069-10073. 
6. Kurosh, R.M.; Leila, Y.M., Tetrahedron, 2011, 67, 5693-5699. 
7. Ji,S-J.;Xu,X-P.;Zhao,K.;Zhu,S-L;Shi,D-Q.Synthesis,2010,1793-1803. 
8. K.C.Majumdar; S Ponra and R.K.Nandi; Tetrahedron Lett.2012, 53, 1732-1737. 
9. K.R. Moghadam and L.Y. Mirri; J.Fluorine Chem.2012, 135,213-219.  
10. Y.Sarrafi. K.Almohammadi; M.Sadafshahabi and Norozipooe, Monatsh Chem.2012. DOI 10.1007/500706-012-

07-20-7. 
11. B.V.S. Reddy; N Rajeshwari, M.Sarangapani, Y.Prashanthi, R.J. Ganji and A.Addlagatha.Bioorg. And Med. 

Chem. Lett.2012, 22, 2460-2463. 
12. Mohammad Shahidul Islam;Assem Barkat; Abdullah Mohammed Al-Majid;Hazem A Ghabbou,Hoong-Kun-

Fun; M. Rafiq Siddiqui; Arabian Journal of Chemistry.2017;10,1;1-9. 
13. S.M.Medvedeva, A.L.Sabynin, K.B.Shaikhaliev, Russian Chemical Bulletin; 2014; 63, 12, 2693-2701. 



Aayushi International Interdisciplinary Research Journal ( AIIRJ ) Special Issue No. 48 ISSN 2349-638x 
 

www.aiirjournal.com Impact Factor 5.707 Peer Reviewed Journal Mob.No. 8999250451 75 

 

Bayesian Model for Ecological Balance of Environment 

Prof. Smt. Mangal Vijay Gaikwad 
                  Dept of Mathematics 

Karmaveer Bhaurao Patil College, 
Urun-Islampur Tal- Walwa, Dist Sangli 

 
1. Abstract  

 The Bayesian beliefs for pollution control and maintaining the ecological balance of environment in the 
states of India, in particular case Maharashtra. We have to conserve the forests and rejuvenate the area under forests in 
states of India. The Bayesian Probability Theorem for likelihood functions of past experiences of forest Experts and their 
Opinions should be considered. The best suitable Bayesian Model is developed for environment and Bio-diversity co-
existence in various states of India particularly with study of Maharashtra forest officers and forest Department in 
Maharashtra. For this, experts’ opinion about the likelihood function P (�/X) is decided by empirical survey. The 
Bayesian Belief (likely hood function) P(X/�) is researched out. For this model here, � is the population parameter. 
Average forest cover in Maharashtra by using Bayes’ Theorem  

P (� /X) =      ------------------- (1) 

2. Forest Area  
Forest Area cover in Mahrashtra and India  
 The recorded thick forest cover in Maharashtra was 61939 km2 in 2012 which was approximately 
20.10% to the geographical area of Maharashtra. By the report of Forest Department of Maharashtra 
Government, forest cover increased from 43843 km2 in 1995 to the 50682 km2 in 2017. Change in forest cover 
is 6839 km2 which is nearly increased as 15.59% (i.e. 16%). It is clear that, in 22 years the forest cover area 
has increased by 0.73% per year in Maharashtra. Current forest cover in Mahrashtra is not sufficient for the 
environment control and ecological balance with biodiversity.  

As per recent Forest survey of India, total forest cover is 708273 km2 which is 21.53% of total 
geographical area of India. Hence the Researcher wish to develop and design The Bayesian model for 
Ecological Balancing of Environment. 
3) Bayesian Model  
 Empirical enquiry and survey about the forest conservation of Maharashtra state is conducted by 
considering 36-Districts and nearly 10 Talukas of each district. The total number of Forest conservative 
officers is 360 (N=360) and sample design with sample number n = 100 forest conservation officers are 
considered using suitable statistical formula by systematic sampling. The opinions and likelihood for the 
average area cover under forest is collected by Mobile-Telephony Techniques. The priori probability for 
likelihood percent of forest covers is recorded as below.  

Opinion of forest cover ratio S 0.10 0.15 0.20 0.25 0.30 0.35 

Probability P(S) 0.05 0.15 0.20 0.30 0.20 0.10 

This past model is developed by using Bayesian Theorem (1) and applying the simulation Monte 
Carlo method along with consulting the Binomial probability distribution table in consecutive four stages. In 
stage (1), out of 20 Talukas in north zone, 4 forest conservation officers are randomly selected and opinions 
are recorded. In stage (2) out of n = 16 forest officers, 3 forest officers are interviewed from west zone. In 
stage (3), out of 17 forest officers 5 officers are interviewed from South zone while in stage (4) out of 14 
forest conservation officers 5 officers are enquired about the area under forest covers. This data is classified 
and finally conclusions are drawn. Here the researcher is producing the final and 4th table for drawing 
conclusion.  

Table Fourth Simulation Bayesian Likely hood table. 
Proportion 
under (S) 

forest 

P (S) 
likelihood 

P (X/S) 
Likelihood 

P(S). P(X/S) P(S/X) 
Bayesian 

probability 
0.10 0.0201 0.078 0.0002 0.0015 
0.15 0.0746 0.0352 0.0026 0.0197 
0.20 0.2627 0.0860 0.0226 0.1713 
0.25 0.4067 0.1468 0.0597 0.4526 
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0.30 0.2143 0.1963 0.421 0.3193 
0.35 0.0216 0.2178 0.0047 0.0356 
Total  1.0000 - 0.1319 1.0000 

   
In above table gives the likelihood belief of X = no. of forest officers with S = proportion of forest 

cover for Ecological Model for forest conservation with environment control Bayesian belief model from 
formula (1). 
(4) Conclusion  
 Applying the priori likelihood functions P (X/S) with proportion of area under forest (S) according to 
opinion survey of Expert forest officers. The Bayesian Belief Model is developed for P(S/X): The ecological 
Balance and Environment control with Biodiversity in State of Maharashtra by Forest conservation officer. 
Utilizing Bayes’ Theorem along with simulation Techniques and consulting Binomial distribution.  
 The results are searched out. As the Area under forest should be covered (20% to 30%) with 
confidence 94.32% Bayesian Belief for Environment control and biodiversity along with Ecological Balance 
for state in India. The area under forest cover should be improved from 20.1% to 24.39% in Maharashtra state 
within 5 to 6 years period.  
 
5) Suggestions  

Precautions to be taken for Growth of forest cover in Maharashtra State. 
1) Fire protection measures in forest Area should be implemented. 
2) Mining and excess of mining will be control. 
3) Wood-cutting must be banned. 
4) Wood-Cutting for house-use and should be stopped. 
5) Timber woods should not be used for construction works or Housing constructions.  
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Abstract: 
         Mg1-xMnxFe2O4 (where x=0.0, 0.25, 0.50, 0.75, 1.0) ferrite nanoparticles were synthesized by sol-gel auto-
combustion method. The thermal decomposition process was investigated by Thermo Gravimetric Analysis (TGA) and 
Differential Thermal Analysis (DTA) technique. The phase composition of the Magnesium substituted Manganese ferrite 
samples were characterized by powder X-ray diffraction analyses (XRD). The entire sample showed formation of cubic 
spinel symmetry. The DC conductivity studies of the samples reveal their semiconducting nature.  
Key words: Sol-gel auto-combustion, TG-DTA. 
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1.  Introduction 

Advanced novel materials are essential for the various applications, where as nanostructured materials 
have become essential for the advancement of science and technology. The manipulation of physical and 
chemical properties of the materials is one of the challenging needs in physics, chemistry and material 
sciences. The specific properties of the nanomaterials such as structural, electrical, optical, magnetic and 
electrochemical properties mainly depend upon their size and shapes. Therefore, the particle size and shape 
are known to be crucial parameters for the nanomaterials in novel applications.                    

Among the different categories of nanomaterials, transition mixed metal oxide based spinel type 
ferrites [MFe2O4 ] are significant and stable interest in different fields [1]. It is well known that spinel ferrites 
are highly resistive materials; hence, they are used as microwave and magnetic devices [2]. However, now a 
day, these materials can be used in diverse applications by tuning their properties through modifying the 
particle size and shape, suitable substitution and formation of different compositions. Some of the recent 
applications of nanosized ferrites and their composite are in drug delivery systems [3], solar cells [4], isolation 
and purification of genomic DNAS [5], catalyst for oxidation of organic compounds [6], making cores of 
audio frequency and high frequency transformers, coils, chokes, permanent magnets, magneto-optical 
displays, microwave absorber [7]. high density information storage [8] color imaging [9], electro-magnetic 
wave absorption etc.[10]. 

In the present investigation we have prepared Mg1-xMnxFe2O4 ferrites by sol-gel auto-combustion 
method  and study of their  structural and electrical properties were carried out. 
2. Experimental 

Polycrystalline powder of Mg1-xMnxFe2O4 was prepared by sol-gel auto-combustion method. The A.R. 
grade citric acid (C6H8O7.H2O), magnesiun nitrate [Mg(NO3)2.6H2O] manganese nitrate [Mn(NO3)2.4H2O] and 
ferric nitrate [Fe (NO3)3.9H2O] were used as starting materials. The molar ratio of metal nitrates to citric acid 
was taken as 1:1. The metal nitrates were dissolved together in a minimum amount of double distilled water to 
get a clear solution. An aqueous solution of citric acid was mixed with metal nitrates solutions, and then 
ammonia solution was slowly added to adjust the pH at 9.5. The mixed solution was kept on to a hot plate and 
the solution is continuously stirred at 363K. During evaporation, the solution becomes viscous and finally 
converts into a very viscous brown gel. When all water molecules were evaporated from the mixture, the 
viscous gel begins to froth. After few minutes, the auto-ignition gets completed yielding the brown colored 
ash which is termed as precursor. The as-prepared precursors of the samples were heat treated separately at 
973 K for 8h to get final product. 
3.Results and Discussion 
3.1 Thermal analysis 

 The formation of spinel phase of ferrite as well as the analysis of TG-DTA data of          x = 0.50 was 
showed in Fig.1. The DTA curve showed at 373 K indicates the decomposition of adsorbed water in inner as 
well as outer surface of the crystals. The next exothermic peak at 673 K indicates the decomposition of 
organic matter and crystallization of spinel phase. Thus, the temperature recorded by TG-DTA for spinel 
formation is expected to be higher. It has been reported that the organic materials are removed completely 
only above 673 K from the precursor sample obtained from nitrate-citrate gelation method. Therefore, even 
though the decomposition was completed at 1273 K the material was further calcined at 1273 K, whereas 
crystalline spinel ferrites were formed confirmed by XRD data.    
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Fig.1. TG-DTA of Mg0.5Mn0.5Fe2O4 

3.2 X-ray diffraction (XRD) studies  
Fig.2 shows the x-ray diffractograms of Mg1-xMnxFe2O4 with x = 0.0; 0.25; 0.50; 0.75; 1.0 samples.  It 

clearly indicate that the prepared sample contain cubic spinel structure only. The average crystallite size (D) 
was lies in between 44 nm to 58 nm which was calculated by using the Scherer’s formula [11] (Table 1). 
                        D =0.9λ/βcosθ 
        The close examinations of the XRD patterns (Fig.2) revealed that the crystallite size increases with 
increase in manganese content . The values of lattice constants were calculated by using XRD data for all the 
samples which are listed in Table 1. The X-ray density (dx) was calculated using the following relation and 
they are also included in Table 1. 
                                             dx = 8M/Na3  

Where N = Avogadro’s number (6.023 x 1023 atom/mole) M = Molecular weight. a = lattice constants.  
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Fig.2. X-ray diffractograms of Mg1-xMnxFe2O4 
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Table. 1. Lattice constants, Crystallite size, X–ray density and physical density for  

Mg1-x Mnx Fe2O4 (0 ≤X ≤ 1). 

Sr. No. Compound Lattice  
Constants (Å) 

Crystallite 
Size 
(nm) 

X – ray density(dx) 
g/cm3 

Physical density 
(dB)g/cm3 

1 x = 0.0 9.23 44.15 4.60 3.52 

2 x = 0.25 9.26 46.26 4.64 3.88 

3 x = 0.5 9.28 48.41 4.73 4.36 

4 x = 0.75 9.31 53.34 5.10 4.53 

5 x  = 1.0 9.32 56.21 5.24 4.88 

3.3  D.C. Electrical resistivity 
The  variation  of  DC  resistivity  for  Mg1-xMnxFe2O4  ferrites  with  temperature  in  the  range  of 

373-673K  is  shown  in  Fig.3. The relation between resistivity and temperature may be expressed as [12].            
ρ = ρ0 exp (Εa/KT), 

where  ρ is  resistivity  at  temperature  T,  Εa  the  activation  energy  for  electrical  process, K is Boltzmann 
constant, T  is temperature in K. 
       From  these  plots  it  is  observed  that  the  electrical  resistivity  of  all  the   samples  decreases with  
increasing  temperature  which  shows  a  semiconductor  behavior.   
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Fig.3. Variation of D.C. electrical resistively with temperature for 

Mg1-xMnxFe2O4  (x = 0.0; 0.25; 0.50; 0.75; 1.0). 
4.  Conclusions 

              A series of magnesium substituted manganese ferrite were synthesized by the pH controlled sol-gel 
auto-combustion method. Their thermal analysis shows formation of the spinel phase at 1273K .The crystal 
structure of all samples are cubic spinel. The lattice parameter ‘a’ and X-ray density increases with increasing 
Mn content. The stoicheometry of the samples were matched with calculated one. The electrical resistivity of 
all the samples decreases with increasing temperature. 
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Abstract 
When we investigate the laws applicable to the cosmos we found that as the state of matter changes the law also 

changes. For massive bodies Newton’s laws are applicable but in case of electromagnetic waves Maxwell’s four 
equations are applicable. Also here I am going investigate what is basic form energy or matter which is responsible for 
such type of behavior of the cosmos (Expansion, stagnant, collapse).This is the small survey of state of matter and the 
laws of physics applicable. We found that two well established theories having major contradiction with each other are 
based on same nature of law. Yes I am talking about law of Gravitation and Coulomb law of electrodynamics. Force of 

attraction between two given bodies is given by 2R
GMmF   

where G is Universal Gravitational Constant 
M = Mass of big bodym = mass of small bodyR = Minimum distance between the two bodies 

And the physics of electromagnetic waves is governed by a fundamental coulombs law of electrodynamics i.e. 

2r
KQqF   

Keywords:The matter , The energy , The Newtonian physics , Maxwell electrodynamics , The universe , The cosmos , 
Einstein’s  theory of relativity. 
 

Introduction 
While taking the survey of Newtonian physics, Maxwell’s electrodynamics,and Einstein’s theory of 

Relativity and Basic Indian philosophies like BhagwatGita, Surya Sidhant, we may find many similarities 
among them. This is the initial step in that direction.When matter changes into charge particle, law of force 
also changes but the nature of law remains same. Basically the universe was in an extremely hot and dense 
state. The universe was in a singular state. The universe then expanded very rapidly and still continues to 
expand rapidly. As a result of expansion, the universe is cooling simultaneously. At this stage, Stephan 
Hawking says “My goal is simple. It is a complete understanding of the Universe, why it is as it is and why it 
exists at all.” 
Previous work done 

David J. Griffiths [1] describes that the stationary charge produces electric field and moving charge 
produces magnetic field. Thus time varying electric and magnetic fields is the electromagnetic wave 
propagating in some directions.Thus charge is the base of electromagnetic waves and of electromagnetic 
radiations. The electric field satisfies the Poisson’s equation. According to Newtonian physics, J. V. 
Naralikar[2] states that mass of a body produces gravitational field around it. Gravitational field also satisfy 
Poisson’s equation. Thus when this universe become matter dominated, Newtonian Physics holds good. But at 
early stage of the universe, the universe was micro wave and particle dominated and for that stage, 
electrodynamics was applicable. According to Einstein’s theory of relativity, Robert Resnick[3] states that 
charge is absolute and mass of a body is relative quantity. A. Z. Capria et al [4] describes that the whole 
electrodynamics is governed by Maxwell’s four equations. S. K. Srivastava [5] states that non-inertial frame 
of reference is equivalent to gravitational field. William Hayt Jr. [6] states that moving charge particle is 
responsible for the creation of the magnetic field. 
The Newtonian Cosmological Theory 

The explanation of cosmos by different Scientists of 18,19, & 20th century which includes mainly 
Galileo, Koparnicus, Kanad,  and whole philosophy is placed together by a great scientist Newton. It means 
this whole universe is governed by Newtonian physics, each and every thing which is taking place in this 
universe can be explained by Newton’s Laws of Gravitation. Force of attraction between two given bodies is 
given by 

2R
GMmF 

,
 

where G is Universal Gravitational Constant  
M = Mass of big bodym = mass of small body R = Minimum distance between the two bodies 

To explain this whole universe Physicist confirms some quantities which are required things to 
explain universe with different characteristics. It means we have in Physics primary, secondary, territory 
physical quantities which are required things for the explanation of the Universal activities. But all the 
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physical quantities are having dimensions of M L T. It means any physical quantity may be represented in 
terms of mass, length, & time. It suggests that there are only three fundamental physical quantities which can 
explain the whole Universe. But all these rules and principles of physics are applicable to matter dominated 
Universe. 
Big Bang Theory of George Gamow and Hayashi 

We know that the matter is created from energy as stated in Big bang theory. This means at the early 
Universe stage everything was in the form of energy. The initial known form of energy is microwaves so this 
Universe is having microwave background. As the expansions this Universe took place temperature of this 
universe comes down from 1013 0K to 1012 0K and creation of energy packet like X-rays Y-rays, Particles, B-
particles after that as further expansion took place temp. of universe. Steel decreased to 1010 0K and particles 
like proton , neutrons& electrons are created then atoms, molecules& matter planets, stars, black hole, 
Galaxies group of galaxies , clusters, super clusters &finally whole universe is created. If we look at this 
situation Newtonian physics is applicable to this whole Universe But if we go deep into the matter that is if we 
think about the electromagnetic waves from which this whole Universe is created. Newtonian physics fail to 
explain what is happening with the microwave. According to Newtonian physics material medium is required 
to propagate any wave. But in case of electromagnetic wave no material medium is required to propagatefrom 
one point to another point. At this initial stage Newtonian physics fail to explain these phenomena there are so 
many cosmological phenomena which cannot be explain on the basis of Newtonian Physics. 
Maxwell’s Electrodynamics  

The science of electromagnetic waves is develop by scientist like Coulomb, Faraday, Gauss, Ampere 
& finally by Maxwell.The outputs of Maxwell’s electrodynamics is electromagnetic waves can travel through 
vacuum with constant speed C =3x108m/s which is same in all direction. According Newtonian physics 
velocity of light is non-uniform cannot passed through vacuum and velocity will be different for different 
observer this is complete contradiction with Maxwell thoughts  
Then in early 20th Century Einstein put forward the special theory of relativity and general theory of relativity 
which can explain Maxwell Electrodynamics and Newtonian Physics simultaneously. This theory state that 
Maxwell theory is confirmed theory and Newtonian physics is Low velocity physics therefore it has to be 
moderated. Einstein develop the special theory of relativity for uniform velocity and general theory for non-
uniform velocity thus Einstein general theory of relativity is most successful theory of the time which could 
explain all the universal phenomena. If we look at the basic thing here that the physics of matter is govern by 

the fundamental law of force of gravitation 2R
GMmF    and the physics of electromagnetic waves is govern 

by a fundamental coulombs law of electrodynamics 2r
KQqF  . The nature of law remain same only the mass 

is replaced by charge.Further if we look at the theory of relativity we found that absoluteness of space & time 
goes off and absoluteness of velocity of light is generated again absoluteness of mass goes off and 
absoluteness charge is generated. This is happening when we travel from M is very large to M is very low 
(rest mass of electromagnetic wave photon) and speed is charging from V very low compare to C, the highest 
speed of the universe as stated in the theory of relativity. 
 Again according to Big Bang theory this Universe is now expanding it will be stagnant at some stage 
and it starts collapsing. Thus according to this theory Universe is created from Zero size & infinite mass 
density after big bang, it will go on expanding and it will become stagnate & then it will collapse. The time 
required for expansion and collapse will be same.Everything in this Universe is having speed in anticlockwise 
direction & speed is responsible for the expansion of this Universe & gravitation is responsible for the 
collapse of this Universe. 
 
Conclusion:  

According to Newtonian Physics, mass is responsible for the gravitational field. According to Maxwell’s 
electrodynamics, charge is responsible for the creation of electromagnetic field. If we look at the nature of laws, we find 
that in both the cases it is perfectly similar. Thus whatever may be the state of matter, the nature of laws remain the same. 
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Abstracts 
The analysis of nutrient is done in order to measure the nutrient that is present in the soil and it provides all the 

necessary information that is required in order to set the target of nutrient application. It also allows the detection and 
monitoring of the changes in the parameters of soil. The result depends on quality of soil samples. In this paper, the 
soil samples collected from horticulture spot, lakeside, agriculture area are studied. For the estimation of total Nitogen, 
available Phosphorus, available potassium and exchangeable Calcium and Magnesium the methods used are Kjeldahl 
method, Bray’s or Olsen’s method, Flame photometric method and EDTA titration method respectively. 
Keywords: kjeldahl method, topsoil, fertilizer, flame photometric method, Bray’s method, EDTA, 
soil sampling, extractant. 
 
Introduction 

Nitrogen (N), potassium(K) and Phosphorus (P) are very essential for plant growth and also for the 
strengthening of reproductive parts , activation of enzymes and carbohydrate metabolism1. Nitrogen and 
Phosphorous are not available to the plants directly. They are incorporated in the organic material. Potassium 
(K) is present in elemental form, exchangeable form or as a part of mineral lattices. Calcium (Ca) and 
Magnesium (Mg) interfere in soil activity as well as activate a number of plant enzyme systems. The 
deficiency of any of these elements has retarding effect on the growth of plant. 
1.1 Nitrogen Nitrogen occurs in several forms: Nitrate (NO3 - ) and nitrite(NO2 - ) anions, ammonium(NH4 + 
) and organic compounds. For high production, the application of N fertilizers can be done. This can be 
determined after the estimation of soil Nitrogen content. If the soil Nitrogen content is low, the application of 
N fertilizers becomes indispensible. Adequate supply of this element is associated with the plant growth and 
the deep green plant color. 

 The excess of this element can delay the crop maturity and prolong the growth period. The soil which 
is deficient in Nitrogen has stunted plant growth and they show signs of chlorosis too. There should be a 
proper quantity and proportion of soluble N which can be absorbed by the crop. This quantity is influenced by 
some local site factors like rooting habits of crop, removal of nitrate by leaching, the status of moisture in that 
part of root zone where the Nitrogen resides and presence or absence of the residues of crop.  
1.2 Phosphorus Phosphorus occurs in soil in both organic and inorganic form6. The inorganic form is more 
important for the crop nutrition. Most of the P is absorbed by the plants as HPO4 - and H2PO4 - ions or 
soluble organic phosphates. availability of Phosphorus in soil is very variable because it depends on the 
mineral soil composition, organic materials and its rate of decomposition, local climatic conditions and the 
morphological properties of soil. The supply of P at the early vegetative growth phase strengthens its 
reproductive parts and formation of seeds. It can also hasten the maturity of plant and it is said to improve the 
resistance of certain fruits, vegetables and forages from disease. Its deficiency will lead to discoloration of 
older leaves and leaf edges. 
 1.3 Calcium It is present in the soil either as soluble Ca2 + on the base complex or as free Calcium carbonate 
(CaCO3). In temperate soil it is present in abundance but it is absent in highly weathered tropical soils. It has 
a double role in the fertility of soil. It acts as plant nutrient at the same level as N, P and Mg as well as a pH 
regulator. 
 1.4 Magnesium It is the constituent of chlorophyll molecule, related to the metabolism of Phosphorus. It also 
activates number of plant enzymes. It is absorbed by the plant roots as Mg++ ion. If the soil has deficiency of 
Mg then the plant grown in such soil will become pale yellow and then turns brown and necrotic. 
 1.5 Potassium It is present in the soil in different forms. K in the soil solution which is in equilibrium with 
exchangeable K+ is difficult to distinguish from it, the exchangeable K + that is affected by the content of 
clay, mineral decomposition intensity and the fertilizer’s quantity is also a form of Potassium in soil. The 
requirement of plant for K is high relatively because plants absorb it in higher amount than other nutrient. The 
deficiency of K leads to Chlorosis or necrosis.  
Experimental Section 
1.6 Sites used for soil sample collection: all the soil samples were collected from different sites. Four types of 
soil samples were collected.  
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A.) soil sample from horticulture spot. B.) soil sample from lake side. C.) soil sample from Mountain. D.) soil 
sample from agricultural area. 
 1.7 Soil sampling: The top soil samples were taken from 0-10 cm of depth at four equidistant positions in 
each plot. When the sampling was done, the surface of soil in all plots was dry. 
 1.8 Estimation of soil nutrient: 
 A. Total nitrogen is estimated by kjeldahl method 
 B. Available Phosphorus is estimated by two methods: Bray’s method which is the best method for acidic 
soils and olsen’s method which is best for neutral and alkaline soils. 
 C. Available Potassium is estimated by Flame photometric method  
D. Exchangeable Calcium and Magnesium is usually determined in the neutral ammonium acetate extract of 
soil. The extraction is carried out by shaking the soil and the extractant of mixture is followed by either 
filtration or centrifugation. Then the determination of Ca and Mg is done either by EDTA titration method or 
by the atomic absorption spectrophotometer after removal of organic matter and ammonium acetate 
 
Conclusion 
  Nutrient analysis is the measurement of nutrients present in the soil which is removed from the soil 
using an extracting solution. The nutrient analysis of soil will provide the necessary information to set the 
target of nutrient application. It is then used to set up the target of nutrient application which is then used 
to calculate the rate of manure and fertilizer application. The results of tests from regular field sampling 
will allow the detection and monitoring of the changes in soil parameters (pH, nutrients, salinity) with the 
time.  

It is must for the soil analysis results to be interpreted within the context of the expected yield 
response for the crop which is to be grown under the specific management and environmental conditions. The 
results depend on the quality of soil samples collected and also the strategy of sampling that is used5. If the 
samples are poor it will lead to inaccurate nutrient recommendations. 
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Abstract: 

Polycrystalline Cd1-xPbxSe Semiconductor thin films were obtained by relatively simple chemical bath 
deposition method using cadmium sulphate (octahydrate), lead acetate, triethanolammine, ammonium hydroxide and 
sodium selenosulphate as precursor sources in an aqueous alkaline medium at 50+20C temperature.Various preparative 
conditions of          Cd1-xPbxSe thin films are outlined. The grown films were found to be uniform, well adherent, and 
brown in colour. The films were studied using X-ray diffraction (XRD), scanning electron microscopy (SEM), optical 
absorption, electrical conductivity properties and photoelectrical characterization. Phoelectrical characterization of the 
Cd1-xPbxSe thin filmsphotoelectrode was carried out by studying current-voltage in dark, capacitance-voltage in dark. 
Fill factor, efficiency, Isc, Voc, junction ideality factor were found to be maximum for composition x=0.3. The study of 
power output characteristics showed open circuit voltage (Voc=275 mV), short circuit current (Isc=412A/cm2), fill factor 
(ff=42.19%), efficiency (=1.585%). 
Keywords: 
Chalcogenides, semiconductivity, scanning electron microscopy, electrochemical properties. 
Introduction: 

Thin films of semiconductor play a central role in the development of modern technology, mainly in 
novel optical and electronic devices [1-3]. Considerable interest has been shown in the synthesis of 
semiconducting thin films for photoelectrochemicalsolar cell [4]. Among various semiconducting materials 
solid solutions of cadmium selenide thin films has several unique properties like direct band gap matchable 
with solar spectrum, high absorption coefficient in the visible and infrared region, good electrical properties 
and increased capability in obtaining adjustable n-or p-type conductivity by doping, that make them very 
promising in semiconducting devices, photovoltaic’s, optoelectronic devices, radiation detectors, laser 
materials, thermoelectric devices, solar energy convertors, sensors, etc. [5-7]. Perhaps, the 
Photoelectrochemical solar cell for low cost energy conversion has lead to an extensive research in the field 
novel and suitable thin film semiconductor materials [8-10]. 

The opto-electrical characteristics of the deposited materials often depend on the deposition technique 
used. Chemical bath deposition method has overriding advantages over other techniques, such as relatively 
used at low temperature, cheap instruments, convenience in handling and easiness in composition control 
making it very useful for the large scale and environmentally benign synthesis of materials [11-13]. 

Enormous research has been done on the production of low cost energy conversion of 
photoelectrochemical solar cell using suitable thin film semiconductor materials. Isoelectronic alloys of II-VI 
compounds such as CdZnSe, CdZnS, CdZnTe have been studied extensively in electronic and optical devices 
with major emphasis related to photoelectrochemical solar cell performance [14-16].However 
photoelectrochemical performance of non-isoelectronic alloys of II-VI compounds, like CdPbSe thin films has 
been least studied so far. Therefore in the present investigation attempts are made to deposition of Cd1-xPbxSe 
thin films by chemical bath deposition method. The structural, morphological, compositional, opto-electrical 
properties of deposited thin films with its photoelectrochemical solar cell performance are also reported. 
2. Experimental 
2.1 Preparation of Cd1-xPbxSe photoelectrodes 

Polycrystalline Cd1-xPbxSe thin films photoelectrode samples with x=0 to x=1 have been obtained on 
both glass and stainless steel substrates. A simple and inexpensive scabale chemical bath deposition process 
was used for this purpose [17,18]. Equimolar cadmium sulphateoctahydrate, lead acetate and 
sodiumselenosulphate solution were used as the basic source materials. The deposition was carried out at pH 
value around 10.50 and the deposition temperature was controlled to 50+20C. The cleaned glass and stainless 
steel substrates were attached to a specially designed substrate holder and were kept rotating at a speed of        
70+2 rpm in order to achieve a continuous mechanical stirring of the reacting ions. The deposition time 
selected was 120 minutes. After 120 minutes the samples were detached from the substrate holder and 
preserved in a dark dessicator.    
2.2 Photoelectrochemical characterization  

The samples deposited on the stainless steel substrate were employed for the fabrication of a 
photoelectrochemical cell. In the present investigation, photoelectrochemical cell was fabricated using Cd1-

xPbxSe thin films as photoanode, a sulphide /polysulphide redox couple and sensitized graphite rod were used 
as electrolyte and counter electrode, respectively. The whole assembly was set in a corning glass cuvette 
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having ‘H’ shape was used to form the cell. An electrolyte solution offers an advantage of stabilization against 
photoelectrode dissolution [19,20].  

In order to characterize the PEC cell the electrical properties of PEC cell were examined to know 
about the charge transfer mechanism occurring across electrode-electrolyte interface. These properties include 
I-V, C-V characteristics in dark, measurements of built-in-potential and power output characteristics. A 
helical potentiometer (10 turn, 1 kΩ) was used to vary the voltage across the junction and the current flowing 
through the junction was measured with a sensitive Hewlett-Packard 6.5 digital current meter. The same 
circuit was used to measure the capacitance of the junction. For the determination of barrier height, reverse 
saturation current at different temperatures were recorded. The power output curve for various cell 
configurations were recorded under constant illumination intensity of 30mW/cm2. The illumination intensity 
was measured by Aplab (5011-S) luxmeter. Optical absorption, X-ray diffraction and microscope studies were 
performed on these film structures to support the photoelectrochemical performance.  

3. Results and discussion  
When a semiconductor photoelectrode surface is illuminated by light of photon energy greater than 

the optical gap of a semiconductor, excess carriers are generated that are separated at the space charge region. 
For n-type material, the electrons move deep into the bulk while, holes move to the surface of semiconductor, 
causing redox reaction to occur [21,22,29]. The charge separation process result in a counter field which is 
higher at the open circuit condition called the “open circuit voltage”, which acts as a driving force for the 
electrons to move from the semiconductor to the counter electrode, where as the electrolyte captures the holes 
[2,23,24]. The current–voltage relation with a photoelectrode of varying composition parameter, x has been 
studied. 

In an electrode/electrolyte system, the nature of the charge transfer reaction has been understood from 
the Butler-Volmer relation [25], and the magnitude of the symmetry factor  decides the nature of the junction 
formed at the interface. In our case, the observed magnitude of  is greater than 0.5, which suggests that the 
electrode/electrolyte interface formed is of the rectifying type [26] and that the junction is analogous to a 
Schottky barrier junction. The junction ideality factor, which is a measure of the quality of the junction, has 
been determined from the variation of log I versus V, as shown in Figure 1. It has been seen that the 
recombination mechanism is dominant at the interface, as it is clear from the values of the junction ideality 
factor nd in the dark, given in Table 1. A smaller value of nd for a cell formed with a photoelectrode of 
composition x=0.3 was indicative of comparatively fewer recombination centers at the interface [27]. The 
barrier height B of the cells was determined from the temperature dependence of the reverse saturation 
current. The variation of log (I0/T2) versus 1/T is shown in Figure 2. It seems that the plot exhibits two 
distinguishable regions. The barrier height was calculated from the linear region of this plot and the values are 
listed in Table 1. At higher temperature, variation is nonlinear and could be attributed to the Pool-Frenkel type 
conduction mechanism [28]. 

The power output curves have been obtained for various cell configurations and are represented in 
Figure 3. The cell parameters, namely, short circuit current (Isc),                         open circuit voltage (Voc ), 
efficiency (%) and fill factor (ff%), have been determined. It has been observed that the short circuit current 
and the open circuit voltage was enhanced significantly for composition x=0.3. 

The quality factor of the junction under the lighted condition has been determined from the 
photoresponse measurements. Values of nL for various cell configurations are listed in Table 1. The 
performance of a photoelectrochemical cell was found to be improved and was optimum for the value of 
composition parameter x=0.3. We attribute to the improvement of the increased short circuit current of typical 
cell. The increase in short circuit current was due to the increased absorption and decreased band gap and 
series resistance of the photoelectrode material. Such observations were also reported by Hankare [16], 
Mahapatra [19] and Deshmukh [8] for mixed materials.  

An important parameter of a photoelectrochemical cell called the flat band potential, Vfb, is 
determined from the voltage dependence of a space charge layer capacitance.       Mott-Schottky plots have 
been constructed for a few typical cell configurations and the flat band potentials have been determined. The 
variations of the 1/C2 with the electrode potential   (versus SCE) for a few typical cells are represented in 
Figure 4. The value of flat band potential was higher for x=0.3.    

The observed improvement in the solar cell performance understood well from the structural and 
microscopic observations of the photoelectrode material. Polycrystalline nature of samples with cubic and 
hexagonal phases was confirmed by XRD studies. The grain size for the various compositions has been 
determined and was found to increase as x increases. The increase in grain size has also been reported by 
Deshmukh [8], Hankare [26] and Zhu [27]. According to them, the increased grain size was due to the 
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relatively larger size of the hexagonal CdSe phases. They also point out that the smaller grains are due to a 
mixture of cubic and hexagonal phases. 

The microscopic studies showed a mesh–like structure overgrown on the uniformly distributed grains 
of CdSe. This structure may be due to the multiple nucleations of PbSe molecules on already grown CdSe, as 
pointed out by Bhuse and Hankare [16]. The appearance of this extended growth was as shown in Figure 5. 
This has been further correlated to the XRD observations indicating the increase in hexagonality with     
composition x.  

Thus the effect of grain boundary improvement will reduce the grain boundary carrier scattering and 
thereby the series resistance of a PEC cell, which was mainly due to the photoelectrode resistance. 
Furthermore, the increased absorption and decreased band gap also help to enhance the short circuit current of 
cell causing higher power conversion efficiency. 
 
Conclusions:    

1. Good quality Cd1-xPbxSe thin films photoelectrodes were synthesized by chemical bath deposition 
method.    

2. Photoelectrochemical Cell conversion efficiency was enhanced to 1.585% for the composition x=0.3. 
3. Fill factor, Open circuit voltage (Voc), Short circuit current (Isc), Junction ideality factor were found to 

be maximum for composition x=0.3. 
 
References: 

1. M.S. Lee, I.C. Cheon, Y.I. Kim, Bull. Korean. Chem. Soc. 24 [2003] 1155. 
2. D.Wei, G. Amaratunga, Int. J. Elecrochem. Sci. 2 [2007] 897. 
3. X. Mathew, A.Bansal, J. A. Terner, R. Dhere, N.R.Mathews, P.J.Sebastian, J. New. Mater. Electrochem. Sys. 5 

(2002) 149. 
4. P.A. Chate, P.P. Hankare, D.J. Sathe, J. Alloys. &Compounds., 505 (2010) 140. 
5. C.D. Lokhande, Eun-Ho Lee, Kwang-Deog Jung, Oh-Shim Joo, Mats. Chem. Phys., 93 (2005) 399. 
6. V. Sholin, A. J. Breeze, Y. Sahoo, D. Reddy, S. A. Carter, Sol. Energy Mater. Sol. Cells., 92 (2008) 1706. 
7. V.M. Bhuse, P.P. Hankare, S. Sonandkar, Mats. Chem. Phys., 101 (2007) 303. 
8. G. S. Shahane, L.P. Deshmukh, Mat. Chem. Phys., 70 (2001) 112. 
9. S. D. Chavan, R. S. Mane, W, Lee, S. Senthilasaru,S. Ham, J. Lee, S, Lee, Electrochim. Acta., 54 (2009) 3169. 
10. J. J. Harris, A. J. Crocker, Thin Solid Films., 17 (1973) 129. 
11. S. Ham, S. Jeon, U. Lee, K. Paeng, N. Myung, Bull. Korean Chem. Soc., 29 (2008) 939. 
12. V. M. Nikale, C. H. Bhosale, Sol. Energy Mater. Sol. Cells., 82 (2004) 3. 
13. R. B. Kale, S. D. Sartale, B. K. Chougule, C. D. Lokhasnde, Semicond. Sci. Technol., 19 (2004) 980. 
14. J. P. Kloock, Y. G. Mourzina, Y. Ermolenko, T. Doll, J. Schubert, M. J. Schoning, Sensors., 4 (2004) 156. 
15. S.D. Delekar, M.K. Patil, B.V. Jadhav, K.R. Sanadi, P.P. Hankare, Solar Energy.,   84 (2010) 394.  
16. P.P Hankare, V.M Bhuse, K.M Garadkar, S.D. Delekar, I.S. Mulla, Semicond. Sci. Technol., 19 (2004) 70. 
17. A. Feitosaz, M. Miranday, J. Sasakiy, M. Ara´ujo-Silvaz, Braz. J. Phys., 34(2004) 656. 
18. I. C. Ndukwe, Sol. Ener. Mater. Sol. Cells., 40 (1996)123. 
19. P. Mahapatra, A. Dubey, Sol. Ener. Mater. Sol. Cells., 32 (1994) 29. 
20. A. B Ellis, S.W Kaiser, M. S. Wrighton, J. Am. Chem. Soc., 98 (1976) 1635. 
21. H. Gerischer, in “Topics in Applied Physics”, Solar Energy Conversion, Springer, (Eds.) B.O.Seraphin, 

Heidelberg 31 (1979) 115. 
22. A. Aruchami, G. Aravamudam, G. V. SubbaRao, Bull. Mater. Sci., 4 (1982)483. 
23. J. O. M. Bockris, A. K. Reddy, in “Modern Electrochemistry”, Vol-2  (Eds.), Plenum Press, New York, 1973.  
24. L. L. Kazmerski, M. S. Ayyagari, A. Sanborn, J. Appl. Phys., 46 (1975) 4865. 
25.  X. Mathew, A. Bansal, J. A. Turner, R. Dhere, N. R. Mathews, P. J. Sebastian,          J. New Mater. 

Electrochem. Syst., 5 (2002) 149. 
26. P. P. Hankare, V. M. Bhuse, S. D. Delekar, K. M. Garadkar, P. R. Bhagat, Semicond. Sci. Tech., 192 (2004) 

277. 
27. J. Zhu, X. Liao, J. Wang, H. Y. Chen, Mater. Res. Bull., 36 (2001) 1169. 
28. Singh R.S.,Bhushan S, Singh S.K. and Deo S.R., Digest journal of Nanomaterials and    

Biostructures, 2(2011)6. 
29. Iqbal S. Nazi, Iman H. Khandyar, Hanaa I. Mohammad, International journal of  

Application or Innovations in Engineering Management, 2(2013)556. 
 
 
 
 
 
 
 



Aayushi International Interdisciplinary Research Journal ( AIIRJ ) Special Issue No. 48 ISSN 2349-638x 
 

www.aiirjournal.com Impact Factor 5.707 Peer Reviewed Journal Mob.No. 8999250451 88 

 

Table 1: PEC cell performance parameters of Cd1-xPbxSephotoelectrode 
 

Composition 
(x) 

Vfb 
(V) 

φB 
(eV) 

Voc 
(mV) 

Isc 
(A/cm2) 

 
% 

ff 
% 

Rsh 
 

Rs 

k nd nL 

CdSe -0.425 0.448 150 333 0.927 39.88 570 2.91 5.68 8.3 

(CdSe)0.9(PbSe)0.1 -0.565 0.465 225 380 1.365 41.89 496 2.45 5.61 4.2 

(CdSe)0.7(PbSe)0.3 -0.716 0.483 275 412 1.585 42.19 457 1.91 5.55 1.8 

(CdSe)0.5(PbSe)0.5 -0.468 0.429 200 365 1.180 43.49 492 2.25 5.65 3.4 

(CdSe)0.3(PbSe)0.7 -0.425 0.359 165 283 0.787 45.23 523 2.53 5.71 4.9 

(CdSe)0.1(PbSe)0.9 -0.410 0.324 137 210 0.539 47.30 543 2.72 5.76 6.1 
 

 
Figure 1. Plot of log I vs. voltage of PEC cell with differentCd1-xPbxSe photoelectrode material 

 

 
 

Figure 2. Variation of log (I0/T2) vs 1000/T for Cd1-xPbxSe photoelectrode. 
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Figure 3. Power output curves for Cd1-xPbxSephotoelectrode 
 

 
 

Figure 4. 1/C2 versus d. c. bias voltage ofCd1-xPbxSe 
 

  
 
 
  

 
 
 
 
 
 
 
Figure 5. SEM Micrographs of Cd1-xPbxSethin films for four typical samples 

[ a) x=0.0 (CdSe), b) x=0.1, c) x=0.3, d) (PbSe)]. 
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Fig.5.1. X-ray diffractrograms of (CdSe)1-x(PbSe)x thin films for four 
typical samples [ a) x=0.0 (CdSe), b) x=0.1, c) x=0.3, d) x=1.0 (PbSe)] 

 
 
 
 
 
 
 
 
 
 
 

a) CdSe 

b) (CdSe)0.9(PbSe)0.1 

c) (CdSe)0.7(PbSe)0.3 

d) PbSe 

d) PbSe 
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Abstract 

Silica supported orthophosphoric acid has been utilized as an efficient catalytic system in the preparation of 
bisindolylmetane. 
Keywards :- Silicasupported orthophosphoric acid, bisindolylmethane, plant material. 
Introduction 

Indole ring is a heterocyclic compound present in various plant material  [1] its various derivatives 
shows pharmacological activities [2] such as effective in cancer  cell activities [3].  bisindolylmethane shows 
important biological activity [4, 5].  So that numerous synthetic approaches were reported for the synthesis of 
bisindolylmethane by using  LiClO4,  [6] HCl, H2SO4 [7] AlCl3, BF3 [8], KHSO4- SiO2 [9], NaHSO4- SiO2 
[10],  SAB-15/SO3H [11], H3PW12O40[12] SiO2-TCCA [14], ionic liquids [15], trichloro-1,3,5-triazine[16], 
EP- PPA [17. Such reported methods have limitations towards low yield, high reaction time decomposition of 
the catalyst  tedious process of separation of the product . Therefore in connection with the development of 
new methodology use of silica supported orthophosphoric [13] is an important nature friendly protocol  for the 
synthesis of bisindolylmethane. 
Result and discussion 

In continuation of our research in  one pot multicomponent reaction we have developed eco friendly 
method  of synthesis of bisindolylmethane. Completion of the reaction within short period of time and 
reusability was marked effective  over the other catalyst . 
In model reaction was carried out by different concentrations of catalyst but 30mg of the catalyst was very 
effective to carry out reaction between Anisaldehyde 2 mmol and indole 1 mmol the reaction  mixture was 
stirred for about 40 min by using ethanol as a solvent at room temperature. Completion of the reaction was 
confirmed by TLC. 
General Procedure 

Chemical were purchased form Sigma Aldrich, Preparation of the catalyst was done by reported 
procedure  [13] . H1 NMR, C13 NMR spectra were recorded on  300MHz instrument by using CDCl3 as a 
solvent  and TMS as a internal reference. 
Experimental procedure 

Mixture of aldehyde  2 mmol and  indole 1 mmol silica supported orthophosphoric acid was added in 
catalytic amount (30mg) and stirred for about 40 to 60min by using ethanol as a solvent at room temperature 
completion of the reaction was monitored by TLC after completion of reaction separation of the catalyst is by 
simple filtration  and  purification of the product  was done by column chromatography (Table 1 Entry 1-11) 
. Catalyst wash with ethanol and water further it was dried prepared for  further reactions. Reaction with 
various aldehydes were summarized in Table 1 (Entry 1-11). 
 
Reaction 
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Scheme 1 
Synthesis of bisindolylmethane by reaction of indole and aldehydes  
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Table 1 . Synthesis of bisindolylmethane.  
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Table 2 Reusability of the catalyst 

Run 1st 2nd 3rd 4th 5th 

Yield 90 90 88 87 80 

 
Reaction conditions: Aromatic aldehyde  (2 mmol), indole (1 mmol) H3PO4. SiO2 (30 mg), ethanol (2mL), 
room temp : 40 min.  
 
Conclusion 

Process of formation of the product is very simple and environmental friendly approach. Recovery of 
the catalyst is very simple, yield of the product is very high, with in short period of the time, five times being 
effective reusability of the catalyst after that  small change in the yield of the product observed (Table-2 ) due 
to leaching out of the catalyst these are the benefits of this reaction. 
Spectroscopic study  
3,3’-(phenylmethylene)bis(1H-indole) 
δ = 7.92 (3H, S), δ = 7.40-7.32 (m, 6H), δ = 7.31-7.28 (2H, m), δ = 7.25-7.09(3H, m) 
7.02-6.98(2H, m), δ = (2H, m), 5.89 (1H, s). C13NMR  δ = 145.00, 136.00, 130.8, 129.5, 129.00, 121.00, 
125.40 



Aayushi International Interdisciplinary Research Journal ( AIIRJ ) Special Issue No. 48 ISSN 2349-638x 
 

www.aiirjournal.com Impact Factor 5.707 Peer Reviewed Journal Mob.No. 8999250451 94 

 

References  
 

1. Zeligs MA. Diet and estrogen status: The cruciferous connection. J Med Food. 1998;1(2):67-82. 
2. Grubbs CJ, Steele VE, Casebolt T, et al. Chemoprevention of chemically-induced mammary carcinogenesis by 

indole-3-carbinol. Anticancer Res. 1995;15(3):709-16. 
3. Benabadji SH, Wen R, Zheng JB, et al. Anticarcinogenic and antioxidant activity of diindolylmethane 

derivatives. Acta Pharmacol Sin.2004;25(5):666-71. 
4. cragg, G. M., Grothaus, P. G. and Newman, D. “Impact of natural products on  developing anti-cancer agents”J. 

Chem. Rev., 109, pp.3012-3043 (2009), doi:10.1021/cr900019J. 
5. Cordell, G. A. Introduction to alkaloids; A Biogenetic approach, wiley, new York (1981) 
6. Yadav JS, Reddy BV, Murthy CV, et al. Lithium perchlorate catalyzed reactions of indoles: An expeditious 

synthesis of bis (indolyl) methanes. Synthesis. 2001;2001(05):0783-7. 
7. Gregorovich BV, Liang KS, Clugston DM, et al. Reductive C-alkylation. Can J Chem.1968;46(21):3291-300. 
8. Yadav JS, Reddy BV, Sunitha S. Efficient and eco-friendly process for the synthesis of bis (1H-indol-3-yl) 

methanes using ionic liquids. Adv Synth Catal.2003;345(3):349-52. 
9. Naidu KR, Khalivulla SI, Kumar PC, et al. KHSO4-SiO2 catalyzed facile synthesis of bis (indolyl) methanes. 

Org Comm. 2012;5(3):150. 
10. Naidu KR, Krishna BS, Anil Kumar M, et al. Design, synthesis and antiviral potential of 14-aryl/heteroaryl-

14Hdibenzo[a,j] xanthenes using an efficient polymer-supported catalyst. Molecules. 2012;17:7543-55.  
11. Naik MA, Sachdev D, Dubey A. Sulfonic acid functionalized mesoporous SBA-15 for one-pot synthesis of 

substituted aryl-14-H-dibenzo xanthenes and bis (indolyl) methanes. Catal. Commun. 2010;11(14):1148-53. 
12. Azizi N, Torkian L, Saidi MR. Highly efficient synthesis of bis (indolyl) methanes in water. Journal of 

Molecular Catalysis A: Chemical. 2007;275(1):109-12. 
13. A. D. Sawant, D. G. Raut, A. R. Deorukhkar, U. V. Desai, M. M. Salunkhe Green Chemistry Letters and 

Reviews 4  (2011) 235-240. 
14. Vishvanath d. Patil*, prathamesh v. Gidh, Prasanna c. Patil, nagesh sutar and ketan p. Patil Int. J. Chem. Sci.: 

12(1), 2014, 248-252 
15. G. Babu, N. Sridhar and T. P. Perumal, A Convenient Method of Synthesis of Bisindolyl-methane, Indium 

Trichloride Catalysed Reactions of Indole with Aldehydes and Schiff’s Bases, Synth. Commun., 30, 1609 
(2000). 

16. H. Firouzabadi, N. Iranpoor and A. Ali Jafari, Preparation of Indolyl Methanes Catalyzed by Metal Hydrogen 
Sulfates, J. Mol. Cat. A: Chem., 244, 168 (2006). 

17.  Marzieh Esmaielpour, Batool Akhlaghinia and Roya Jahanshahi J. Chem. Sci. Vol. 129, No. 3, March 2017, pp. 
313–328. Indian Academy of Sciences. DOI 10.1007/s12039-017-1246 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Aayushi International Interdisciplinary Research Journal ( AIIRJ ) Special Issue No. 48 ISSN 2349-638x 
 

www.aiirjournal.com Impact Factor 5.707 Peer Reviewed Journal Mob.No. 8999250451 95 

 

Impact Of Domestic Activities On Water Quality Parameters Of Kasari  
Freshwater Tank, Tal- Shahuwadi, Dist- Kolhapur (M.S.), India. 

 
*S.P.Patil, **A.R.Dighe,  ***H.K.Jadhav 

* Shri Jagdish Prasad Jhabarmal Tibrewala University, 
 Dist. Jhunjhunu, Rajasthan. 

**Anandibai Raorane Arts, Commerce and Science college Vaibhavwadi,  
Dist. Sindhudurga. 

***Arts, Commerce and Science College , Naldurga,  
Dist. Osmanabad. 

 
Abstract:  

Kasari dam is mainly used for drinking, agricultural, domestic and industrial purpose. Human activity around 
the dam causes alteration in water quality parameters. The present study work is carried out to demonstrate effect of 
domestic activity on water quality of the dam. In this study work physico chemical parameters are analyzed monthly for 
the year 2018. In this investigation temperature, pH, turbidity, Total dissolved solids, conductivity and dissolved solids 
were analyzed. A considerable change in water quality parameters has been shown by this study work. 
Key Words: Domestic activities, Kasari dam, Physico chemical parameters. 
 
Introduction: 

 Aquatic ecosystem is very complex systems based on inter relationship between biotic and abiotic 
factors. Aquatic ecosystem is refuge for various plant and animal species also it is precious resources of fresh 
water. But it has been long used for domestic activities. The water reservoirs haven’t capacity of self 
purification leading to destruction of this important ecosystem. Now day’s large population influencing by 
these water resources. This ecology imbalance also effect ecological diversity of the dam. These are such 
many places influenced by domestic activities. Many workers denoted changing nature of water reservoirs 
such as Kumar (1985), Ruttner(1953) and Walia (1983). The present investigation shows the change in water 
quality of Kasari dam for year 2018. 
 
Study area: 
 The present research work has been carried in freshwater tank of Kasari Freshwater, Tal- Shahuwadi, 
Dist- Kolhapur (MS), India. Kasari Tank is medium Irrigation tank having the catchment area 32.28 sq.km. 
This dam is constructed in 2006. This dams water get benifited to 61 villafes from Panhala and Shahuwadi 
tahsil from Kolhapur district. 
 
Materials and methods:  

For the investigation four different sampling stations were selected such as A,B,C and D for sampling 
. The samples were collected monthly throughout the year of 2018. The parameters liable to change with 
respect to place and time such as temperature and pH analyzed on the spot. The samples were collected in 
morning period. Samples were collected in 2 liter plastic can. The samples were brought to Laboratory and 
analyzed by using standard methods suggested by the Mohanta B.O. and Patra A.K. (2000), also APHA 
(1985). For turbidity method suggested by Sharma and Pandey (1998), Conductivity by Jaffer, Javed S.(1991), 
DO by Shivnikar et, al,(1999), temperature by Arvind et, al. were used. 
 
Result and discussion: 
 The collected samples were analyzed by using standard methods and the results were compared with each 
sampling stations and normal standard values. The results are shown below. 
1. Turbidity: Turbidity value is slightly more at each sampling stations due to domestic activities and 

agricultural wastes. 
2. pH : Alkaline pH was recorded at sampling station ‘A’. It was highest due to effluents such as alkaline 

salts and decomposition of organic matter. 
3. Temperature: Highest temperature recorded at sampling station ‘A’ due to degradation of organic matter 

and domestic waste at the sampling station. 
4. Conductivity: Domestic activity adds various salts in the water which causes increase in conductivity 

value. Maximum conductivity recorded at sampling station ‘A’. 
5. Dissolved oxygen: Dissolved oxygen values are more due to domestic activities. 
6. Total Dissolved solids: Total dissolved solids were more at sampling stations ‘A’ due to most domestic 

activity at this sampling station. 
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Abstract 
Natural products derived from plants have proved that nature stands a golden mark to show the relationship 

between man and his environment. The research work was carried out to evaluate the Nutritional importance,  
antimicrobial activities of Seeds  of Custard apple and their phytochemical screening.  Four different solvent extracts of 
seed of Custard apple (Annona squamosa L.) were studied for its antibacterial activity.  Agar diffusion method was 
selected to check antibacterial activity, whereas phytochemical analysis was done by TLC.. Gram negative (Escherichia 
coli ) bacteria & Yeast were selected for screening.  The screening results showed that highest zone of inhibition was 
observed in methanol extract against E. coli. The present study demonstrates the presence of some phytochemicals 
(Proteins, carbohydrates, quinines, glycosides) in extracts which provide antibacterial activity.  Custard Apple is used in 
Ice-cream and its very famous Ethanol  and  hot  water  were  used  to  extract  the  active  compounds  from  dry  seeds  
of Annona squamosa. The phytochemical analysis of the extracts of the plant was also carried out to determine the active 
ingredients  present  in  these  extracts.  The  phytochemical  analysis  showed  that  the seed extracts  contained  
alkaloids, saponin, tannin, terpenoid and flavonoids  active  ingredients  in  varying  concentrations; 
Keywords: Nutritional; Seeds Extracts of Annona squamosa Phytochemical Analysis , Antibacterial 
screening; TLC. 
 
I.  Introduction: 

There is an ever-growing need to develop more nutritionally-enhanced plants and plant products.The 
population of the earth is predicted to grow by more than two billion people by 2050.Nutritionally enhanced 
plants will play a central role in meeting the global demand for safe, healthy, and plentiful food.Sugar apple 
(Annona squamosa L.) was one of nutritious & mostly useable fruit in Kolhapur; Maharashtra; India. The pulp 
of ripe sugar apple can  be  processed  into  juice  or  other  processed  products.  By  products  of  sugar  apple  
processing  are  seeds  and peels  still  have  many  bioactive  compounds  [1].  The byproducts utilization are  
used  to  zero  waste  approaches that is environment friendly.  Utilization of by products, study of oil seeds 
content from sugar apple fruits showed that it can produce biodiesel by transesterification method [2].  This  
fruit seeds  has  a  few  amino  acids  such  as  arginine,  glutamine,  serine,  isoleucine,  leucine,  methinonine, 
phenilalanine, tyrosine, and triptophan [3-4].  The previous  study  showed  solvent  for  phenolic compounds 
extraction on pulp of sugar apple fruits from highest into the lowest were acetone, methanol, water, and 
ethanol, respectively [5].This study purposed to know influences of the solvent, part of fruits seeds. 
 
II.  Materials And Methods : Sample collection : Fresh  fruits  of  sugar  apple  (Annona  squamosa  L.)  
were collected  from   Panchgaon and Panhala, Kolhapur .  Fresh  fruits  were  separated  seeds  to  be  dried  
with  tray  dryer  attemperature of 55oC constantly for 72 h. Seeds of fruits were used for proximate analysis. 
The seed were washed and air dried were ground into  coarse powder and stored in air tight containers for 
further processing. Practicals were done in ISI Std;Nikhil Analytical Lab Sangli by their expertise. 
Preparation of extracts: The extraction was carried out by Soxhlet extraction method. Extraction was done 
with maceration for 24 h at room temperature with various solvents. Comparison between the powder samples 
and extraction solvent was 10:100 (w/v). The solvent used was 80% methanol (v/v), 50% acetone  (v/v),  
boiling  water,  and  50%  ethanol  (v/v).  After maceration  was  done,  filtrate  was  filtered  and centrifuged 
at speeds of 3000 rpm  for 15 mins.  Supernatant was taken and residues was  not used. Supernatant was used 
for chemical analyses. 
Proximate Analysis:  Proximate analysis was done by using method of AOAC, 2005. 
Phytochemical analysis Tests:  Test for proteins: Xenthoprotein test was done for proteins. Few drops of 
nitric acid added along the wall of testtube to the 1ml of extract. Formation of yellow color indicated the 
presence of proteins.[4] 
Test for carbohydrates: About 1ml of Fehling A and Fehling B solution were added to the extract.  This was 
heated for 30 min and observed for the formation of brick red color which confirmed the presence of 
carbohydrates. 
Test for resin: About 5ml of distilled water was added to the extract and observed for the turbidity. 
Test for saponins : About 0.1g of sample was mixed with 5ml of distilled water and allowed to boil. Then the 
mixture was filtered  and  2  drops  of  olive  oil  was  added  in  1ml  of  filtrate.  The  mixture  was  shaken  
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and  formation  of emulsion  and  froth  was  observed.  The  1ml  filtrate  was  diluted  by  adding  up  to  4ml  
of  distilled  water.  The mixture was shaken vigorously and observed for the stable froth. 
Test for flavonoids: The filtrate was prepared by boiling the mixture of 0.5g of sample and 10ml of ethyl 
acetate for 1 min. Then  the  mixture  was  filtered  and  4ml  of  filtrate  was  shaken  with  1ml  of  1%  
ammonium  chloride  solution. Formation of yellow color in the presence of ammonium solution indicates the 
presence of flavonoids.  
Test for phenols: About 1ml of extract was mixed with 1ml of distilled water and warmed. To this 2ml of 
ferric chloride solution was added. Formation of green or blue color confirms the presence of phenols. 
Test for glycosides: About 0.5ml of extract was taken in test tube and 1ml of glacial acetic acid was added to 
it containing traces of ferric chloride. To this solution 1ml of concentrated sulfuric acid was added. Formation 
of reddish brown color was observed in between the two layers. In the presence of glycosides upper layer 
turned bluish green. 
Thin layer chromatography :TLC  was  performed  on  precoated  silica  gel  TLC  plates  to  identify  the  
retention  factor  (Rf).  TLC was used to separate the phytochemical components present in the extract. The 
ratio of solvents were used at  following  ratio  methanol:chloroform  (10:40),  toluene: ethylacetate: 
aceticacid: formic  acid  (10:25:05:01), About  0.2  ml  of aliquot  was  applied  on  TLC  plates  and  
immersed  inside  the  solvent  system.  TLC plates were observed in ultraviolet  chamber  using  400nm  long 
wavelength.  The  Rf  values  were  calculated  and  based  on  the  Rf  values the components present in the 
extract were determined. 
 
Nikhil AnalyticalLab SANGLI [ ISI STANDARD] Reports  ANALYSIS: 
Phytochemical analysis: The different phytochemical tests revealed the presence of carbohydrates, 
flavonoids, glycosides and phenol in  extract  of  Annona squamosa (Custard apple) seed.  The  phytochemical  
tests  with  the  Annona squamosa (Custard apple) seed. SEED  extract  showed  the  presence  of proteins, 
carbohydrates, Resins,  flavonoids,  Glycosides, phenols  and  saponins 
Phytochemicals  Phytochemical profile : Emblica officinalis SEEDS : 1]Proteins -  +ve ; 2]Carbohydrates 
-+ve ; 3]Resins- +ve; 4] Saponins-  -ve ; 5] Flavonoids-  -ve; 6] Glycosides-   +ve ; 7] Phenols -  -ve; 8] 
Quinones-  +ve; 9] Alkaloids-   +ve; 10]Tannins- -ve. 
Antimicrobial assay: The methanol extracts of E. officinalis was analyzed for antimicrobial activity against 
the pathogens by agar-well diffusion inhibition test. Muller-Hinton agar plates were prepared and then the 
clinical pathogens were swabbed  onto  the  plates.  Four  wells  were  aseptically  punctured  by  using  sterile 
borer  and  different  concentrations  (25µl,  50µl,  75µl  and  100µl)  of  extracts  were  loaded  into  the  
wells.  The plates were incubated at 37ºC for 24h and the zone of inhibition was measured around the wells. 
Antimicrobial activity of methanolic SEED extract from Emblica officinalis 
               S. No. Pathogen name    Zone of inhibition (mm) value 
                    1]         Escherichia coli   --   cfu/g 
                    2]         Yeast & moulds 4× 102  cfu/g 
Antimicrobial activity :   The  results  of  the  study  showed  that  the  SEED extracts  of  Annona squamosa 
(Custard apple) seed ,indicates  the  presence  of  effective  antimicrobial  activity,  which  confirms  its  use  
against infection. The analysis of antimicrobial activity was based on measurement of inhibition zones formed 
around the wells. Annona squamosa (Custard apple) seed extract showed good inhibition effect  against  
Escherichia  coli. Yeast- 10 cfu/g. [5] 
 
Proximate : 

 Proximate  analysis  indicates  that  sugar  apple  (Annona  squamosa  L.)  fruit  has  high  moistures,  
minerals, amino acids, and antioxidants. High moisture content of fruits cause possibility of microbial or 
fungal growth on fruit  during  storage.  Ash content determines total mineral  on  fruits.  Level of ripening of  
fruits  affected production of  secondary metabolites. Ripe sugar apple fruit have higher amino acids than 
unripe [Table 1]. The sugar apple fruits have various amino acids such as arginine, glutamine, serine, 
isoleucine, leucine, methionine, phenilalanine, tyrosine,  and  triptophan  [5].  Leucine,  valine,  and  
phenilalanine  are  the  amino  acids  that  are  the precursor of secondary metabolites such as flavonoid, 
alkaloid, etc.The concentration of vitamin C (ascorbic acid) showed its ability  to scavenge reactive oxygen 
species and free radicals to prevent tissues damaged . This study showed that the highest concentration of  
vitamin C  was  at seeds of ripe  sugar apple fruits [Table 1].    
 
Conclusion:  

The  present  study  confirmed  that  the  SEED extract  of  Annona squamosa (Custard apple) seed 
have great potential for antimicrobial activity against E-Coli.  The phytochemical analysis revealed that the 
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SEED extract of  Annona squamosa (Custard apple) seed proven to be more effective  against  antimicrobial  
activity.  It doesn’t have steroids, Alkaloids & phenols & rich in Protein, carbohydrates, saponins & 
Glycosidesso it is used as very good nutritional and medicinal purpose. 
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Table 1 Result of Proximate Analysis (Percentage± Standard deviation) - n=2 
Samples=                                                                 Ripe Seed   
Moisture Content(%)  =                                          6.82± 1.11   
Ash Content(%)   =                                                 0.58± 0.36   
Protein Content (%) =                                             6.85 ± 0.14    
Vitamin-C  Concentration  (mg/100 g samples)        = 11.65 ± 0.09. 
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Airborne fungal agents cause a major loss to the library material in the form of foxing of paper, discoloring, 
and other type of damage. The present work was carried out in the library at Koyana nagar from June to May. Air 
monitoring was carried out by using Rotorod Air Sampler inside the college library, at Koyana nagar. 

Out of 90 aerobiocomponents trapped, 85 were fungal spores out of which 8 types were responsible for 
destruction of paper. These 8 types with percentage contribution are Penicillium (11.9%), Cladosporium (5.02%), 
Aspergillus (3.61%), Alternaria (1.14%), Curvularia (0.41%), Rhizopus (0.04%), Cercospora (0.06%) and Chaetomium 
(0.1%) to the total air spora. All these fungal spores are the deteriorating agents’ causes losses to monuments, paintings, 
and books (Tilak, 1975). 
Key words- Library, Book deterioration, air spora, Koyana nagar 
 
Introduction: 

Aerobiocomponents present in the indoor environment are responsible for respiratory disorders 
further airborne microbes are responsible for biodeterioration of storage materials, equipments, library 
materials and archives (Tilak, 1982). Biodeterioration is a biological process responsible for destruction of 
materials resulting in enormous economic loss all around the globe. 

Fungi are main constituent of aerospora responsible for the major damages of cultural properties. 
Fungi are omnipresent and attack a different variety of substances such as textile, leather, paper, stone, wood, 
plastic, paintings etc. certain predominant   fungi such as Alternaria, Aspergillus, Cladosporium, Chaetomium, 
Curvularia, Helminthosporium, Penicillium, Paecilomyces, Torula, Tricoderma etc are associated with 
biodeterioration of cultural property (Khandelwal, 2003) 

The deterioration of library material caused by biological agents assumes serious contribution in many 
countries (Kowalik and Sadurska 1956, Kathapalia 1960, Tilak and Saibaba 1984, Vittal and Glory 1985, 
Mustafa 2013). 

Wind current carries most of organisms responsible for damage. The main purpose of present 
investigation is to find out the cause and remedy of deterioration of books inside the library. Investigation by 
the air monitoring techniques was helpful in determining the number and percentage composition of various 
components of aerospora inside the library. Cellulase enzyme is responsible for breakdown of cellulose (Bose 
and Yadav, 1973). 

The present paper deals with the study of biodeteriorating components in the Central library , 
Koyananagar 
Materials and Methods: 

The work was carried out by using Rotorod Air sampler. The Rotorod sampler was fully designed by 
Dr. W.A. Perkins in 1957 and modified by Dr. S.T. Tilak for trapping of air borne particles. The work has 
been carried out in Central library, Koyana nagar  from 1th June 2015 to 25st May 2016 by keeping Rotorod air 
sampler operating for one hour early in the morning. The Rotorod Air sampler has been used for trapping 
wide variety of airborne particles. Smaller airborne particles are deposited on narrow cylinder oriented at right 
angle to high velocity of winds.  

A small constant speed battery operated motor is used to whirl the aluminum rods about its axis at 
constant high speed. Collecting arms of the model are made up of 0.159 cm (1/16inch) square section 
aluminum rods slightly bend inward. The vertical arms are 6 cm long and 4cm from the axis. According to 
Gregory (1952) the width should give more than 60-70% efficiency of deposition for 20µm diameter spores at 
wind speeds about 4 m.p.h (2mm / Sec).The model employs D.C. control speed motor of the type used for the 
record players. The motor gives 2300 r.p.m.  

The pieces of cello tape (transparent) 1.5cm length were stuck on each arms of aluminum rods of 
Rotorod air Sampler and smeared with Vaseline or petroleum jelly. After exposure of 60 minutes, tapes were 
removed, mounted on clean glass slide in glycerin jelly and covered with coverslip. Each and every time cello 
tape was changed. 
Scanning:-  

The total spore counts obtained on the known areas during morning were scanned under 10X 45X eye 
piece objective combination of the binocular research microscope regularly. The number of spores per unit 
volume of the air was computed with the help of conversion factor and trapping efficiency. Assuming the 
trapping efficiency to be 85% with the help of conversion factor, the number of spores counted on the tape of 
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known area was readily converted into an estimated number of spores per cubic meter of air. All timings are 
given in Indian standard Time (IST).The identification of spores was based on- 

1) The microscopic characters 
2) The comparison with parasitic and saprophytic fungal source material collected in and around the field and 

studied microscopically and comparing with the reference slides, (The live infected material collected from the 
surrounding areas and slides prepared by taking sections and scrapping). 

3) The comparisons with cultural characters, in all possible cases specific and generic counts were made. The 
comparison is based on color, shape and other diagnostic characteristics of the spore. Identification was done by 
using standard literature and keys.  

Weather:- During period of investigation daily record of temperature, rainfall and humidity were maintained. 
During this investigation period the minimum relative humidity was 37.96 % in May 2015, while maximum 
relative humidity was 93.25 % in July 2016.  
Result and Discussion: 

Studies on composition of air spora indicate that there is correlation between meteorological 
parameters and percentage contribution of airspora, some spores may be transported through wind current or 
from outside sources. These spores encountered from air and also isolated from deteriorated parts of books. 
Tilak (1975) reported the presence of Alternaria, Aspergillus, Rhizopus, Cladosporium and Curvularia as 
common occurrence. Our findings correlate with this observation. Table No.1 showed observation of airspora 
and percentage contribution. The damage caused to the library material is in the form of foxing. The 
yellowing of paper is very common. Penicillium, Aspergillus, Cladosporium are found as major 
biodeteriorating fungal spores. Their percentage contribution is correlated with relative humidity and 
temperature. At moderate temperature and high relative humidity above 60%, all these spores showed higher 
percentage contribution. Fungal spores like Alternaria, Aspergillus, Cladosporium, and Chaetomium were 
dominant during wet period while their percentage contribution reduces dry period. Graph 1 showed the 
meteorological condition recorded during investigation period. The occurrence of binding threads (3.82%) in 
air is suggestive of deteriorated material of books inside the library hall.  

In support of aerobiological studies petriplates with PDA were exposed after every fifteen days in 
triplicate inside library environment to study the effect of intramural environment on the growth of culturable 
fungi. Saprophytic fungi showed their presence on the expose petriplates. Alternaria, Aspergillus, 
Cladosporium, were found in all four months study. As these are most common saprophytic fungi, their count 
is highest in aeromycological study. Other fungi like Rhizopus, Mucor, and Fusarium showed their 
appearance in some petriplates. Our findings correlate with Al-Qurashi (2007). 

 
Table  No1. Percentage contribution of the aerobiocomponents 

Sr.No  Genera of Fungi Percentage contribution in 
 total air-spora inside  library 

1 Penicillium  11.9% 
2 Cladosporium 5.02% 
3 Aspergillus 3.61% 
4 Alternaria 1.14% 
5 Curvularia 0.41% 
6 Rhizopus 0.04% 
7 Cercospora 0.06% 
8 Chaetomium 0.1% 
9 Other types 77.7% 

Graph1 .graph showing meteorological parameters  
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Conclusion: 
High relative humidity is the major cause for the natural spread and presence of large number of 

spores and other aerobiocomponents. It is therefore important to have a continuous air monitoring so that 
effective control measures can be applied against airborne aerobiocomponents. Biodeterioration in the library 
material cannot be totally eradicated but to certain extent it can be reduced by using some precautionary 
measures  
 
Following suggestions are recommended based on the study: 

1. As the humidity plays the major role in biodeterioration, to reduce the humidity dehumidifiers and air 
conditioners may be used in the library.  

2. Some fungicides have active role in controlling paper fungi, such type of fungicides may be used 
periodically.  

3. Insecticides especially effective on mites may be frequently used so that there is less biodeterioration.  
4. Proper maintenance of temperature is also used in avoiding biodeterioration. 
5. Instead of wooden cabinets steel cabinets which are properly painted with antirust paints should be 

used in the library. 
6. Regular monitoring of the aerobiocomponents is essential for the prevention of damage to the library 

material. 
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What is Research? 
  Research is a process to discover new knowledge. It can be done with human beings, animals, plants, 
other organisms and inorganic matter. Research that involves human subject or participants raises unique and 
complex ethical, logical, social, legal and political issues. It is systematic investigation into and study at 
material and sources in order to establish facts and reach new conclusion. Also it is defined as a careful 
consideration of study regarding a particular concern or a problem using scientific methods. 
 According to American Sociologist, Earl Robert “Research is a systematic inquiry to describes, 
explain, predict and control the observed phenomenon”. It is careful study of a specific problem or concern 
using scientific methods, tools and instruments. It comprises creative and systematic works under taken to 
increase the stock of knowledge, including knowledge of humans, culture, society and use of this stock of 
knowledge to devise new application. Research has been defined as in a number of different ways and while 
there are similarities ways. There does not appear to be a single al encompassing definition that is embraced 
by all who engage in it.   
 According to Jhon W. Creswell, research is a process of steps used to collect and analyze information 
to increase our understanding of a topic or an issue.  
 
What is Ethics? 
 Ethics is a branch of philosophy that involves systematizing, defending and recommending concept of 
right and wrong conduct.  Most people learn ethical norms at home, at school, in church or in other 
social settings. It seeks to resolve questions of human morality by defining concepts such as good and evil, 
right and wrong, virtue and vice, justice and crime. Ethics is two things. First, ethics refers to well founded 
standards or right and wrong that prescribe. What humans ought to do usually in terms of rights, obligations, 
and benefits to society, farness or specific virtue. Secondary, ethics refers to the study and development at 
one’s ethical standards.  
 
Ethics in Research: 
 We can use ethical concepts and principles to criticize, evaluate, propose or interpret laws. Ethics 
focus on the disciplines that stay standards of conduct, such as philosophy, theology, law, psychology or 
sociology. For instance, ethical standards govern conduct in medicine, law, engineering and business. Ethical 
norms also serve the aims or goals or research and apply to people who conduct scientific research or other 
scholarly or creative activities.  
 
Principle of ethics in Research : 

1. Honesty:  Honesty report data, results, methods and procedures and publication status. Do not 
fabricate, falsifly or misrepresent data.  

2. Objectivity: Strive to avid bias in experimental design, data analysis, data interpretation , peer 
review, personal decisions,  expert testimony and other aspects of research. 

3. Integrity: Keep your promises and agreements act with sincerity. Strive for consistency of through 
and action. 

4. Carefulness: Avoid careless errors and negligence. Carefully and critically examine your own work 
and the work of your peer’s. Keep good records of research activities. 

5. Openness: Share data, results, ideas, tools, recourses. Be open to criticism and new idea. 
6. Respect for intellectual property: Honor patents, copyrights and other forms of intellectual 

property. Do not use unpublished data, methods or results without permission.   
7. Confidentially: Protect confidential communications, such as papers or grants submitted for 

publication, personnel records, trade or military secrets and patient’s records. 
8. Responsible Publication: Publish in order to advance research and scholarship not a advance just 

your own career. Avoid wasteful and duplicative publication. 
9. Responsible Mentoring: Help to educate mentor and advice students, promote their welfare and 

allow them to make their own decisions. 
10. Respect for Colleagues: Respect your colleagues and treat them fairly. 
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11. Social responsibility: Strive to promote social good and prevent or mitigate social harms through 
research public and education. 

12. Non- discrimination: Avoid discrimination against colleagues or students on the basis of sex, race 
and other factors that are not related to their scientific competence and integrity. 

13. Competence: Maintain and improve your professional competence and expertise through life long 
education and learning, take steps to promote competence in science as a whole. 

14. Legality: Know and obey relevant laws and institutional and governmental policies. 
15. Animal Care: Show proper respect and care for animals when using them in research. Do not 

conduct unnecessary or poorly designed animal’s experiments. 
16. Human Subjects protection: When conducting research on human subjects, minimize harms and 

ricks and maximize benefits; respects dignity, privacy and autonomy.  
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Abstract 
Inspired from special wetting property of Lotus leaf, herein we prepared super water repellent coating on glass 

substrate by using a simple and dip coating technique. The superhydrophobic surfaces commonly shows water contact 
angle greater than 150º and tilting angle less than 10. Here, we prepared silica particles by sol-gel process using 
tetraethylorthosilicate (TEOS) as a precursor. For hydrophobic modification, octadecyltrichlorosilane (ODS) was added 
in alcosol and further stirred for overnight. Thereafter, silica gel was dried at 80ºC in oven for 5h. The prepared silica 
particles were dispersed in hexane. The pre-cleaned glass substrate was dipped and dried after multiple cycles. The 
water contact angle goes on increasing with increasing dipping cycle. For 25 dipping cycle, the superhydrophobic 
surface was attained with water contact angle ~ 157±5º and roll off quickly. The prepared superhydrophobic coating 
were characterized by water contact angle, sliding angle, adhesive tape test, water jet impact test and studied self-
cleaning behavior.  
Keywords: Silica particles, superhydrophobic, self-cleaning, lotus effect, wetting. 
 
Introduction 

The highly water repellent and self-cleaning coating is an interesting topic in the coating field. A lotus 
leaf shows a unique wetting property in nature. The self-cleaning superhydrophobic property of lotus leaf has 
fascinated to researchers in the world. At first, Barthlott et al [1] have studied the surface microstructure of 
lotus leaf under high magnification scanning electron microscope. In scanning electron micrographs of lotus 
leaf surface, micro-nano sized dome-shaped or papillose epidermal cells covered with epicuticular wax were 
observed. This hierarchical micro-nanostructure supports extreme water repellency of the lotus leaf. The 
contaminating particles are picked up by water droplets and then removed with the droplets as they roll off the 
leaves. Cassie-Baxter [2] has considered that due to presence of air packets in micro-and nano-structured 
rough surface, contact between liquid and solid surface can be reduced which helps to strongly repel the water 
droplets and freely move anywhere on the surface.  

In last two decades, many researchers successfully prepared the self-cleaning superhydrophobic 
surfaces by creating rough surface or depositing nanoparticle-polymer composite on flat surface. Rao et al [3] 
have prepared superhydrophobic silica films using sol–gel process by a simple dip coating technique. Latthe 
et al [4] have developed semi-transparent, durable and self-cleaning superhydrophobic coatings on glass using 
a silica–PMMA composite. Dhere et al [5] have prepared transparent water repellent silica coatings on glass 
substrates using iso-butyltrimethoxysilane (iso-BTMS) as a co-precursor via dip coating method. Ogihara et al 
[6] have sprayed the alcoholic suspension of hydropobic SiO2 on paper and reported that roughness and 
superhydrophobicity depends on the aggregation states of nanoparticles, which depends on the type of alcohol 
used in the suspensions. Pawar et al [7] have prepared self-cleaning superhydrophobic silica coating by spin 
deposition technique from a mixture of hydrophobically modified silica particles and polystyrene. Recently, 
Latthe and research group applied hydrophobic silica nanoparticles on various industrial applicable surfaces 
including body of motorcycle, building walls, mini boat, solar cell panel, window glass, cotton shirt, fabric 
shoes, paper (currency notes), metal, wood, sponges, plastic and marble using simple dip and spray coating 
method [8]. 
In the present work, silica particles were prepared by sol-gel process using tetraethylorthosilicate (TEOS) as a 
precursor and surface modification of silica particles was carried out by adding octadecyl trichlorosilane 
(ODS) in alcosol. The silica particles are collected after drying the gel. The prepared hydrophobic silica 
particles are dispersed in hexane and deposited on glass slide by dipping and then dried at 150ºC for 1hr. 
Deposited silica coating was characterized by measuring water contact angle, sliding angle, adhesive tape test, 
water jet impact test and self-cleaning behavior. 
 
Experimental 
1. Materials 
Tetraethylorthosilicate (reagent grade, 98% Sigma Aldrich, USA), Octadecyltrichlorosilane (≥90%, Sigma 
Aldrich, USA), Ammonium solution (25%, Molychem, India), Ethanol (99.9%, analytical reagent, India) and 
Hexane (Spectrochem, India). 
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2. Synthesis of hydrophobic silica particles  
The silica sol was prepared by the following way, 5 ml NH4OH was added in 50 ml ethanol and stirred for 15 
min. and 5 ml TEOS was added under constant stirring to form silica sol. The whole sol was stirred for 1 h. 
For hydrophobic surface modification of silica particles, 0.3 ml ODS was added in silica sol and stirred for 
overnight. Silica particles are collected after drying silica gel at 80ºC for 5h. The obtained powder was 
grinded well using mortar and pestle to achieve fine silica nanoparticles. 
3. Preparation of Superhydrophobic coating 
The 25 mg/ml of synthesized hydrophobic silica particles were dispersed in hexane. The cleaned glass slide 
was dip coated from the silica particle dispersion. The multiple layers of silica particles were applied on glass 
slide by dip coating. The coating applied on glass slide by dipping with speed 100 mm/s for 10 sec. dipping 
time in suspension and taken out with withdrawing speed 100 mm/s. The 5, 10, 15, 20 and 25 layers were 
deposited on glass slide. After every layer, the deposited slide was dried at room temperature and finally dried 
at 150º in oven for 2 h.  
4. Characterizations 
Deposited silica coatings were characterized by measuring water contact angle, sliding angle, adhesive tape 
test, water jet impact test and self-cleaning behavior. The static and dynamic water contact angles were 
analyzed by using Contact angle meter (HO-IAD-CAM-01, Holmarch Opto-Mechatronics Pvt. Ltd. India).  
 
Result and Discussion  
1. Surface Wettability of prepared Superhydrophobic Coating   
The deposition cycles were varied to confirm the increased surface roughness. With increasing deposition 
cycles from 5 to 25 cycles, the coating turns from transparent to semi-transparent in appearance which 
qualitatively confirms the increase in surface roughness. For lowest deposition cycles (5 deposition cycles), 
the water contact angle of 78 was attained and for further 10, 15 and 20 deposition cycles, the water contact 
angle gradually increases to 115, 129 and 145, respectively. The water contact angle of 157±5º (Fig.1 b) was 
attained for the 25 deposition cycles. The Fig.1a depicts the superhydrophobic glass plate and spherical 
colored water drops placed on it. The air pockets trapped in rough interstices of the superhydrophobic coating 
minimizes the water – solid contact area and water drops sits on composite air-solid interface.   

 
Fig.1: a) The optical image of colored water drops on superhydrophobic coating,  

b) Image of water droplet on superhydrophobic coating.  
2. Water Jet Impact Test and Adhesive Tape Test 
The mechanical stability and durability was studied by impacting water jet on superhydrophobic coating and 
performing adhesive tape test on superhydrophobic coating. The prepared superhydrophobic coating was 
stable against water jet impact. Fig. 2 depicts the optical image of water jet impacting on the 
superhydrophobic coating. Even after water jet impact for continuous 10 min, the surface showed unchanged 
wettability. The adhesive tape was applied on prepared superhydrophobic coating and smoothly pressed by 
finger to ensure good contact between tape and coating. The tape was peeled off smoothly; this process was 
repeated 15 times. After adhesive tape test the negligible change in the static water contact angle reveals that 
the prepared superhydrophobic coating was mechanically stable. 

 
Fig. 2: Optical image of water jet impact test on superhydrophobic coating 

3. Self-Cleaning Behavior of Superhydrophobic Coating  
The candle soot dust was spread on superhydrophobic coating randomly. The water droplets were sprinkled 
on dusted superhydrophobic surface. From this experiment it is clearly revealed that the sprinkled water 
droplets picked up the candle soot particles and roll away quickly and completely cleaned the 



Aayushi International Interdisciplinary Research Journal ( AIIRJ ) Special Issue No. 48 ISSN 2349-638x 
 

www.aiirjournal.com Impact Factor 5.707 Peer Reviewed Journal Mob.No. 8999250451 107 

 

superhydrophobic surface. Fig. 3 clearly shows the optical image of the self-cleaning ability of the 
superhydrophobic coating. 

 
Fig. 3: Self-Cleaning property of superhydrophobic coating. 

 
Conclusion 

The hydrophobic silica particles were prepared by modification of hydrophilic silica particles by 
ODS. The self-cleaning superhydrophobic coating was successfully applied on glass substrate. In this work 
prepared superhydrophobic surface exhibited water contact angle 157º and roll off at angle less than 10º. The 
superhydrophobicity depends on the number of layers of silica particles applied on glass substrate. The water 
jet impact test and adhesive tape test reveals prepared superhydrophobic coating is mechanically stable. The 
highly water repellent and adherent coating can be applicable on paper, cotton, fabric, sport materials, metal, 
marbles, vehicle glass, windows glass and many.  
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Abstract 

In Maharashtra there are many grate personalities inspiring to people. Some freedom fighter and social worker 
are spent their life for the development of weaker people. Mahatma Fule and Savitribai Fule are work for the women’s 
education and their development. After independence there are introduced some programme and policies for women 
empowerment.   
Key Words SGSY, SHGs 
 
Introduction - 

In Maharashtra there are many grate personalities inspiring to people. Some freedom fighter and 
social worker are spent their life for the development of weaker people like Chatrapati Shivaji Maharaj, 
Rajmata Jijabai, Mahatma Fule, Rajashree Shahu Maharaj, Maharshi Karve, Karmaveer Bhaurao Patil, Vitthal 
Ramaji Shinde.  Mahatma Fule and Savitribai Fule are work for the women’s education and their 
development. After independence there are introduced some programme and policies for women 
empowerment. Mahatma Gandhi, Pandit Jawaharlal Neharu and Indira Gandhi are introduced the new 
programme for women empowerment. There are no freedom for women and weaker section in India.  The 
women empowerment policies are started after independence because of the contributional  work of these 
grate personalities.     

Government lunched various programme for women’s development. The Swarnajayanti Gram 
Swarojgar Yojana (SGSY) a new and holistic self-employment programme for the rural poor was launched on 
1st April 1999. The SGSY is a definite objective of improving the family incomes of the rural poor and at the 
same time, providing for a flexibility of design at the grassroots level to suit the local needs and resources.   
The objective of SGSY is to bring the assisted poor families (swarojgaris) above the poverty line in three 
years, by providing them income-generating assets through a mix of bank credit and government subsidy. It 
would mean ensuring that the family a monthly net income of at list Rs. 2000. Subject to availability of funds, 
the effort is to cover 30% of the poor families in each block during the next five years. Quality is the hallmark 
of SGSY, which is to be imaginatively used to bring people above the poverty line and as well as women 
empowerment. 

After independence Government is also focus on women development but today the women’s 
problem are incised. The condition of women’s undevelopment need to be changed for availing the existing 
opportunities. Self Help Groups are play an important role in socially, economically and politically 
development of women. That's why there is a need to study the implementation and impact of Self Help 
Groups and the role of SHGs in women empowerment all over India. So it is the need of such type of 
research.   

Government of India established a scheme for rural women for their upliftment. In 1999 Government 
of India launched Swarnjayanti Gram Swarojgar Yojana (SGSY). In Sangli district also implement this 
scheme in large scale. Rural women participate in this scheme and solved their daily needs. In this paper we 
studied the impact of this scheme in rural area. Therefore we selected four village and analysis the scheme 
which benefited for women. Self Help Groups (SHGs) are one of the ways to developed women’s life  
 
Objectives - 

The main objective of the present paper is to study the role of Self Help Groups in women 
empowerment and to study the socio- economic profile of the beneficiaries of Self Help Groups. 
 
Methodology And Database 

The present study is carried out with primary data which compiled by the researcher and secondary 
sources of data, like books, journals, magazine, internet etc. and analysis this data by various tools and 
techniques. 
 
Study Area 

Sangli district is divided in to 10 tehasil. Walwa tehasil is a most important tehasil of sangli district. 
So we selected the four villages of  walwa tehasil for case study.  At the foot of the hill, the plateau area, the 
national highway, the industrial area and the bank of the river these physical and social factors are considered 
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in the selection of the villages.  In these villages collect the primary data with the help of Interview, 
Questionnaire and Schedules 

. 
Socio-Economic Profile Of The Beneficiaries Of Self Help Groups 

In this paper  the information was collected from 4437 beneficiaries who had received benefits under 
Self Help Groups and an attempt has been done to analyze the general particular and present socio- economic 
profile of the beneficiaries selected for the study. 
 1.  Chikurde 
           Village Chikurde is situated in Walwa tahsil at the bank of river warana, some 25 km. south west of 
Islampur town. The Village Panchayat was established on 1962. The population of this village is 8267 (2011 
census); this includes 4273 males and 3994 females. SC population is 861 including 428 males and 433 
females; ST population is 15, which include 8 males and 7 females. The average sex ratio of this village is 935 
and the literacy rate is   80.22  %. In Chikurde Male literacy is 88.90% while female literacy rate is 71.17%.    
           Total number of families in the village is 1794.  Out of which 274 families are Below Poverty Line. 
These BPL families include 175 from BC and 99 from open categories. The village Chikurde has one primary 
schools and one secondary school, in addition to this there are six nursery schools, one higher secondary 
school. The village has one health center run by Zilla Parishad.         
           The village has well organized drinking water supply scheme from a village well. There are many 
facilities like irrigation, co-operative primary milk societies and co-operative credit society. There is a branch 
of Sangli District Central Co-operative Bank , Bank of India and Warana Bank. In this village there is one 
ledy selected for last five year as a Zilla Parishad member, one is selected in Panchayat Samitee member, and 
17 women members in Grampanchayat body..                      
           Total area of this village is 1229 hectares. Out of which 935 hectares area is irrigated and 95.33 hectors 
unirrigated area. Irrigation is through mainly private wells and through warana Irrigation Scheme, which lift 
water from river warana. The major crops are jawar, groundnut, rice and sugar cane. 

Total no of Self Help Groups and Beneficiaries in Chikurde 
Sr. 
No. 

Years Self-Help Groups Total No of 
Beneficiaries     BPL     APL 

1 2010-2011 3 57 771 
2 2011-2012 1 22 296 
3 2012-2013 1 16 218 
4 2013-2014 0 2 26 
5 2014-2015 2 5 85 
6 Total 07 102 1396 

Source: Compiled by the researcher from the record of grampanchayat office Chikurde 
 
 

 
 
         

One hundred nine Self Help Groups have been established in the village Chikurde under Swarn-Jayanti 
Gram Swarojagar Yojana. Out of which 07 Self Help Groups are of the women Below Poverty Line, and 102 
are of the women Above Poverty Line Self Help Groups. Women from these Gats have become economically 
strong. Women from  two BPL SHGs taken 2 lakh lone from DCC bank .  They have deposited Rs. 1.81 lakh as 
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savings in bank and put out the loan of Rs. 2 lakh. This has checked the private money lending in the village 
Women from APL Self Help Groups are saving Rs.23.9 lakh, and are disbursed with Rs.  19.25 lakh for their 
day-to-day needs.  
2.   Vashi 
Village Vashi is situated in Walwa tahsil at the bank of river warana, some 14 km. south of Islampur town. 
The Village Panchayat was established on 16-05-1955. The population of this village is 3538 (2011 census); 
this includes 1836 males and 1702 females. SC population is 451 including 222 males and 229 females; ST 
population is not in this village. The average sex ratio of this village is 944 and the literacy rate is   81.53  %. 
In K.M.Gad Male literacy is 88.43%  while female literacy rate is 74.29%.    
           Total number of families in the village is 649 Out of which 97 families are Below Poverty Line. These 
BPL families include 14 from BC and 83 from open categories. The village Vashi has two primary schools 
and one secondary school, The village has no health center run by Government, but there are five privete 
dispensaries.         
           The village has well organized drinking water supply scheme. There are many facilities like irrigation, 
co-operative primary milk societies and co-operative credit society. There are no bank facilities in village. In 
this village there is one ledy selected as lady Sarpanch and six women members in Grampanchayat body.                      
           Total area of this village is 547 hectares. Out of which 468 hectares area is irrigated, 58 hectors 
unirrigated area and 79 hectares area in forest. Irrigation is through mainly private wells and through 
Rajarambapu Irrigation Scheme, which lift water from river Warana. The major crops are jawar, soysbeen, 
groundnut,wheat, rice and sugar cane. 

Total no of Self Help Groups and Beneficiaries in Vashi 
Sr. No. Years Self-Help Groups Total No of 

Beneficiaries     BPL     APL 
1 2010-2011 03 21 303 
2 2011-2012 01 07 101 
3 2012-2013 01 06 88 
4 2013-2014 00 01 13 
5 2014-2015 01 04 62 
6 Total 06 39 567 

                     Source: Compiled by the researcher from the record of Grampanchayat office Vashi 
. 
              Fourty five Self Help Groups have been established in the village Yedenipani under Swarn-Jayanti 
Gram Swarojagar Yojana. Out of which 06 Self Help Groups are of the women Below Poverty Line and 39 
are of the women Above Poverty Line Self Help Groups. Women from BPL SHGs have improved their 
traditional occupations like animal husbandary, broom making, rope making etc.  They have deposited their 
savings in bank and put out the loan. This has checked the private money lending in the village Women from 
Self Help Groups are getting money for their day-to-day needs.  
3.   Kameri 
                      Village Kameri is situated in Walwa tahsil on the National Highway-4, some 06 km. south of 
Islampur town. The Village Panchayat was established on 01-11-1940. The population of this village is 10477 
(2011 census); this includes 5399 males and 5078 females. SC population is 1216 including 596 males and 
620 females; ST population is 11, which include 06 males and 05 females. The average sex ratio of this 
village is 941 and the literacy rate is   90.59 %. In Kameri Male literacy is 95.40% while female literacy rate is 
85.56 %.    
           Total number of families in the village is 2158.  Out of which 321 families are Below Poverty Line. 
These BPL families include 102 from BC and 219 from open categories. The village Kameri has three 
primary schools and four secondary school, in addition to this there are six nursery schools, one Asharam 
School. The secondary school is only for girls. The village has one health center run by Zilla Parishad.         
           The village has well organized drinking water supply scheme from a village well. There are many 
facilities like irrigation, co-operative primary milk societies and co-operative credit society. There are two 
important primary milk co-operative societies. There is a branch of Sangli District Central Co-operative Bank. 
In this village there is one ledy selected in Panchayat Samitee member, a lady Sarpanch and seven women 
members in Grampanchayat body.                     
           Total area of this village is 2284 hectares. Out of which 1129 hectares area is irrigated and 231.33 
hectors unirrigated area. Irrigation is through mainly private wells and through Rajarambapu Irrigation 
Scheme, which lift water from river Krishna. The major crops are jawar, groundnut, rice and sugar cane. 
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Total no of Self Help Groups and Beneficiaries in Kameri 
Sr. No. Years Self-Help Groups Total No of 

Benificiaries     BPL     APL 
1 2010-2011 13 67 1081 
2 2011-2012 07 22 385 
3 2012-2013 02 13 204 
4 2013-2014 01 05 81 
5 2014-2015 02 06 106 
6 Total 25 113 1857 

         Source: Compiled by the researcher from the record of Grampanchayat office Kameri 
One hundred thirty eight Self Help Groups have been established in the village Kameri under Swarn-

Jayanti Gram Swarojagar Yojana. Out of which 25 Self Help Groups are of the women Below Poverty Line 
and 113 are of the women Above Poverty Line Self Help Groups. Panchayat Samitee has given training to the 
Self Help Groups, like making Purses, washing powde,r incense-sticks, indigo and phenel.  Women from 
these Gats have become economically strong. Women from BPL SHGs have improved their traditional 
occupations. They have deposited their monthly savings in bank and put out the loan for purchessing the 
animal. Women from APL Self Help Groups are getting lone for their small business and their day-to-day 
needs.  
4.   Dhagewadi 

Village Dhagewadi is situated in Walwa tahsil at the foothill of Dhagewadi hill, some 19 km. south 
west of Islampur town. The Village Panchayat was established on 24-11-1966. The population of this village 
is 9144 (2011 census); this includes 4809 males and 4335 females. SC population is 1431 including 748 males 
and 683 females; ST population is 47, which include 24 males and 23 females.. The average sex ratio of this 
village is 901 and the literacy rate is   81.33  %. In Sakharale Male literacy is 87.94% while female literacy 
rate is 74.13%.    
           Total number of families in the village is 152.  Out of which 28 families are Below Poverty Line. These 
BPL families include 07 from BC and 21 from open categories. The village Dhagewadi has one primary 
school. In the village there has no health facility.  

The village has well organized drinking water supply scheme. There are no irrigation facilities. There 
are two milk societies. There are no banking facilities. In this village there is one ledy selected as lady deputy 
Sarpanch and four women members in Grampanchayat body..                      

Total area of this village is 353 hectares. Out of this most of the area is unirrigated area.  There is 250 
hectares forest area. The major crops are jawar, groundnut and soyabeen. 

Total no of Self Help Groups and Beneficiaries in Dhagewadi 
Sr. No. Years Self-Help Groups Total No of 

Benificiaries     BPL     APL 
1 2010-2011 01 02 40 
2 2011-2012 01 01 25 
3 2012-2013 00 01 15 
4 2013-2014 00 00 00 
5 2014-2015 00 01 15 
6 Total 02 05 95 

         Source: Compiled by the researcher from the record of Grampanchayat office Dhagewadi. 
Seven Self Help Groups have been established in the village Yedenipani under Swarn-Jayanti Gram 

Swarojagar Yojana. Out of which 2 Self Help Groups are of the women Below Poverty Line and 05 are of the 
women Above Poverty Line Self Help Groups. Women from these Gats have become economically strong.  
There are no banking facilities in the village, so the womens of this village are not interested in this SHG’s.  
Women from BPL SHGs have improved their traditional occupations like broom making, rope making etc. 
Women from two BPL SHGs taken 2.50 lakh lone from DCC bank .  They have deposited Rs. 1.00 lakh as 
savings in bank and put out the loan of Rs. 2.50 lakh for purchasing buffalo. This has checked the private 
money lending in the village.   
                          Total no of Beneficiaries in selected villages (2010 to 2015 ) 

Sr. 
No 

Years Sample    villages of Walwa Tahsil Total 

Chikurde Vashi Kameri Dhagewadi  

1 2010-2011 771 303 1081 40 2195 
2 2011-2012 296 101 385 25 807 
3 2012-2013 218 88 204 15 525 
4 2013-2014 26 13 81 00 120 



Aayushi International Interdisciplinary Research Journal ( AIIRJ ) Special Issue No. 48 ISSN 2349-638x 
 

www.aiirjournal.com Impact Factor 5.707 Peer Reviewed Journal Mob.No. 8999250451 112 

 

5 2014-2015 85 62 106 15 268 
6 Total 1396 567 1857 95 3915 

Source: Compiled by the researcher from the record of Grampanchayat office 
 

 
Source: Compiled by the researcher from the record of Grampanchayat office 

Findings and Suggetions 
           On the basis of field survey and observations an insight is obtained in the implementation of the 
Swarnajayanti Gram Swarojgar Yojana (SGSY). The major findings and suggestions of the present study are 
listed below 
1) Study of the sample villages in the taluka reveals that the women in the selected villages have 

participated to a greater extent in the Swarnajayanti Gram Swarojgar Yojana (SGSY), sponsored by the 
State and the central Government.  

2) In the 4 selected villages there are total 3915 beneficiaries who are benefited from the Swarnajayanti 
Gram Swarojgar Yojana (SGSY). 

3) It was found from the case study, majority that is 100 percent of beneficiaries who participated in these 
schemes were females.  

4) In the selected villages 299 Self Help Groups were established in under Swarnajayanti Gram Swarojgar 
Yojana and some 3915 beneficiaries involved in it.  

5) In the selected village the participation of women in SHGs are very less at the foot of the hill village 
Dhagewadi. The plateau area in village Vashi the participation of women in SHGs are moderate . The 
bank of the river and the industrial area are very developed in participation of women in SGSY like the 
village Kameri and Chikurde.  

6) The important problem found in all the selected villages is of identification of BPL families. Therefore, 
it is suggested that fool proof procedure of identifying BPL families should be adopted so that the 
benefits of the programme should go to the real poor and deserving families. 

7) In hilly region due to ignorance and illiteracy of beneficiaries the poor people were unaware of Self 
Help Groups. It is essential that rural people must be made aware of the schemes which aims at women 
empowerment..  

8) The BPL beneficiaries are unable to repay the loan amount so the SHGs are closed. The banks have not 
taken the SHGs in gradation because of this the beneficiaries do not get the loan amount and subsidy. 
Therefore, it is suggested that the BDO and Bank Officers should give the detail information about the 
scheme to illiterate women. So they should keep the record of the SHGs up-to-date.   

9) The amount of the loan disbursed is not sufficient to carry on the business activities profitably. 
Generally the additional income instead of saving and reinvesting is used for domestic needs and they 
have no money left for repayment of the loans. 

10) In the selected villages Dhagewadi are located in the hilly area. There are no transport and 
communication facilities from the villages to the tehsil Head Quarter Islampur. To overcome this 
problem it is suggested that the BDOs should visit the hilly area at regular intervals. They should also 
provide advisory facilities about the RDPs to the needy families. This step can save time and money of 
the families especially in villages in hilly region. 

11)  It is clear from the sample studies that in hilly as well as remote areas the participation of women in 
Swarnajayanti Gram Swarojgar Yojana (SGSY) is not satisfactory. Without womens participation the 
success can not be achieved Therefore it is suggested that the Government Organizations and Non 
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Government Organizations so also the Voluntary Organizations should take up programmes to increase 
the participation of the women in the Swarnajayanti Gram Swarojgar Yojana (SGSY).   

12) Under Swarnajayanti Gram Swarojgar Yojana (SGSY) schemes government gives funds and subsidy to 
the beneficiaries for their economic activities. The women start a business and manufacture many 
products however due to lack of marketing facilities and lack of periodical markets they are not able to 
sell the goods. For selling their goods and services they have to travel from villages to villages and from 
the villages to the urban markets. This is a major hurdle in the progress of Swarnajayanti Gram 
Swarojgar Yojana (SGSY).Therefore, it is suggested that the consumer marketing facilities should be 
provide by the Panchayat Samitte and Zilla Parishad.  
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Abstract:-   

Now a day’s Global warming it is important problem of the world.  Climate change and variability are concerns 
of human being. Climate change is a change in the long-term weather patterns that characterize the regions of the world. 
The term "weather" refers to the short-term (daily) changes in temperature, wind, and/or precipitation of a region. In the 
long run, the climatic change could affect agriculture in several ways such as quantity and quality of crops in terms of 
productivity, growth rates, photosynthesis and transpiration rates, moisture availability etc. Climate change is likely to 
directly impact food production across the globe. Increase in the mean seasonal temperature can reduce the duration of 
many crops and hence reduce the yield.  
              The consequences of agriculture’s contribution to climate change, and of climate change’s negative impact on 
agriculture, are severe which is projected to have a great impact on food production and may threaten the food security 
and hence, require special agricultural measures to combat with. Index Terms-Climate change, Greenhouse Effect, 
Greenhouse gases, Global Warming Potential, Inter Governmental Panel on Climate Change, parts per million. In this 
research paper explanation about climate change and agriculture issues and a few solutions for sustainable agriculture  
in India.  
 
Introduction:- 

Climate change is a change in the long-term weather patterns that characterize the regions of the 
world. Climate change is any significant long-term change in the expected patterns of average weather of 
region. These changes may take tens, hundreds or perhaps millions of year. But increased in anthropogenic 
activities such as agriculture, change in land use pattern, industrialization, urbanization, deforestation, etc. 
leads to emission of green house gases due to which the rate of climate change is much faster.  
                Thus the Climate change scenarios include higher temperatures, changes in precipitation, and higher 
atmospheric CO2 concentrations. There are three ways in which the Greenhouse Effect may be important for 
agriculture. First, Increased atmospheric CO2 concentrations can have a direct effect on the growth rate of 
crop plants and weeds. 
              Secondly, CO2-induced changes of climate may alter levels of temperature, rainfall and sunshine that 
can influence plant and animal productivity. Finally, rises in sea level may lead to loss of farmland by 
inundation and increasing salinity of groundwater in coastal areas. 
 
Objectives:-  
1. To study the impact of climate change on agriculture in India.  
2. To make solutions or suggestions for the agriculture in India. 
 
Methodology:- 

Climate change is likely to directly impact food production across the globe. Increase in the mean 
seasonal temperature can reduce the duration of many crops and hence reduce the yield. The study includes 
climate change and agriculture problems and issue. As well as it includes appropriate framework regarding for 
agriculture. 
             The present research paper is based on secondary data. The data has been furnished from the related 
articles, research papers, various books, reports and reports of the government of India. Some data has 
furnished from the websites of the government of India, as well as ministry of agriculture, related to climate 
change and agriculture. 
 
Indian scenario of climate change:-  

The warming may be more pronounced in the northern parts of India. The extremes in maximum and 
minimum temperatures are expected to increase under changing climate, few places are expected to get more 
rain while some may remain dry. Leaving Punjab and Rajasthan in the North West and Tamil Nadu in the 
South, which show a slight decrease on an average a 20 percent rise in all India. Summer monsoon rainfall 
over all states are expected. Number of rainy days may come down (e.g. MP) but the intensity is expected to 
rise at most of the parts of India (e.g. North East).  

Currently the districts of Jagatsinghpur and Kendrapara in Odisha; Nellore and Nagapattinam in 
Tamilnadu; and Junagadh and Porabandar districts in Gujarat are the most vulnerable to impacts of increased 
intensity and frequency of cyclones in India (NATCOM, 2004). The past observations on the mean sea level 
along the Indian coast show a long-term (100 year) rising trend of about 1.0 mm/year. Thus, climate change 
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its adversely impacting associated biodiversity, regional climate dynamics as well as livelihoods based on 
forest products also.  
 
Impact of Climate Change on India’s Agriculture:- 
              India’s agriculture is more dependent on monsoon from the ancient periods. Any change in monsoon 
trend drastically affects agriculture. Even the increasing temperature is affecting the Indian agriculture. In the 
Indo-Gangetic Plain, these pre-monsoon changes will primarily affect the wheat crop (>0.5oC increase in time 
slice 2010-2039; IPCC 2007). In the states of Jharkhand, Odisha and Chhattisgarh alone, rice production 
losses during severe droughts (about one year in five) average about 40% of total production. 
               A 1oC increase in temperature may reduce yields of wheat, soybean, mustard, groundnut, and potato 
by 3-7%. Much higher losses at higher temperatures. Productivity of most crops to decrease only marginally 
by 2020 but by 10-40% by 2100 due to increases in temperature, rainfall variability, and decreases in 
irrigation water. The major impacts of climate change will be on rain fed or un-irrigated crops, which is 
cultivated in nearly 60% of cropland. A temperature rise by 0.5oC in winter temperature is projected to reduce 
rain fed wheat yield by 0.45 tonnes per hectare in India  
                Increased droughts and floods are likely to increase production variability Recent studies done at the 
Indian Agricultural Research Institute indicate the possibility of loss of 4 -5 million tons in wheat production 
in future with every rise of 1oC temperature throughout the growing period. Rice production is slated to 
decrease by almost a tonne/hectare if the temperature goes up by 2o C.In Rajasthan, a 2oC rise in temperature 
was estimated to reduce production of Pearl Millet by 10-15%.If maximum and minimum temperature rises 
by 3oC and 3.5oC respectively, then Soyabean yields in M.P will decline by 5% compared to 1998. 
Agriculture will be worst affected in the coastal regions of Gujarat and Maharashtra, as fertile areas are 
vulnerable to inundation and Stalinization. 
 
Crop Response to expected Climate Change Factor:-  

Climate change scenarios include higher temperatures, changes in precipitation, and higher 
atmospheric CO2 concentrations which may affect on yield (both quality and quantity), growth rates, 
photosynthesis and transpiration rates, moisture availability, through changes of water use (irrigation) and 
agricultural inputs such as herbicides, insecticides and fertilizers etc.  
            Environmental effects such as frequency and intensity of soil drainage (leading to nitrogen leaching), 
soil erosion, land availability, reduction of crop diversity may also affect agricultural productivity. An 
atmosphere with higher CO2 concentration would result in higher net photosynthetic rates (Cure & Acock 
1986, Allen et al. 1987). Higher CO2 concentrations may also reduce transpiration (i.e. water loss) as plants 
reduce their stomatal apertures, the small openings in the leaves through which CO2 and water vapor are 
exchanged with the atmosphere. The reduction in transpiration could be 30% in some crop plants (Kimball 
1983). However, stomatal response to CO2 interacts with many environmental (temperature, light intensity) 
and plant factors (e.g. age, hormones) and, therefore, predicting the effect of elevated CO2on the 
responsiveness of stomata is still very difficult (Rosenzweig & Hillel 1995).           
                Increased CO2 levels may also cause a direct inhibition of maintenance respiration at night 
temperatures higher. In rice, extreme maximum temperature is of particular importance during 3 flowering 
which usually lasts 2 to3 weeks. Exposure to high temperature for a few hours can greatly reduce pollen 
viability and, therefore, cause yield loss.  
              Significant genotypic variation in high-temperature induced floret sterility exists. Variation in solar 
radiation, increased maintenance respiration losses or differential effects of night vs. day temperature on 
tailoring, leaf-area expansion, stem elongation, grain filling, and crop phonology have been proposed as 
possible causes (Peng et al., 2004; Sheehy et al., 2005). In a recent climate chamber study, there was first 
evidence of possible genotypic variation in resistance to high night temperatures (Counce et al., 2005) High 
CO2 levels and/or temperature are likely to affect crop development rates.  
 
Climate Change - Mitigation and Adaptation in Agriculture:- 

1. Assist farmers in coping with current climatic risks by providing value-added weather services to 
farmers. Farmers can adapt to climate changes to some degree by shifting planting dates, choosing 
varieties with different growth duration, or changing crop rotations.  

2. The overall pest control strategy should be based on integrated pest management because it takes care 
of multiple pests in a given climatic scenario. 

3. Developing short-duration crop varieties that can mature before the peak heat phase set in.  
4. Provide greater coverage of weather linked agriculture-insurance. 
5. To develop a long-term land use plan for ensuring food security and climatic resilience. 
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6. Provide incentives to farmers for resource conservation and efficiency by providing credit to the 
farmers for transition to adaptation technologies. 

7. Efficient fertilizer use such as optimum fertilizer dose, split application of nitrogenous and potassium 
fertilizers, deep placement, use of neem, karanja products and other such nitrification inhibitors, 
liming of acid soils, use of micronutrients such as zinc and boron, use of sulphur in oilseed crops, 
integrated nutrient management.  

8. Participatory and formal plant breeding to develop climate-resilient crop varieties that can tolerate 
higher temperatures, drought and salinity.  

9. Selecting genotype in crops that have a higher per day yield potential to counter yield loss from heat-
induced reduction in growing periods.  

10. Preventive measures for drought that include on-farm reservoirs in medium lands, growing of pulses 
and oilseeds instead of rice in uplands, ridges and furrow system in cotton crops, growing of 
intercrops in place of pure crops in uplands, land grading and leveling, stabilization of field bunds by 
stone and grasses, contour trenching for runoff collection, conservation furrows, mulching and more 
application of Farm yard manure (FYM).  

11. Efficient water use such as frequent but shallow irrigation, drip and sprinkler irrigation for high value 
crops, irrigation at critical stages. 

12. Provide more funds to strengthen research for enhancing adaptation and mitigation capacity of 
agriculture. 

13. Intensify food production system by improving  technology and input delivery system. 
14. Adopt resource conservation technologies - no-tillage, laser land leveling, direct seeding of rice and 

crop diversification which will help in reducing in the global warming potential.  
15. National grid grain storages at the household/ community level to the district level must be established 

to ensure local food security and stabilize prices.16.Seasonal weather forecasts could be used as a 
supportive measure to optimize planting and irrigation patterns. 

 
Conclusion:-  
            Climate change, the outcome of the “Global Warming” has now started showing its impacts 
worldwide. Climate is the primary determinant of agricultural productivity which directly impact on food 
production across the globe. Agriculture sector is the most sensitive sector to the climate changes because the 
climate of a region/country determines the nature and characteristics of vegetation and crops. Increase in the 
mean seasonal temperature can reduce the duration of many crops and hence reduce final yield. Food 
production systems are extremely sensitive to climate changes like changes in temperature and precipitation, 
which may lead to outbreaks of pests and diseases thereby reducing harvest ultimately affecting the food 
security of the country.  
              The net impact of food security will depend on the exposure to global environmental change and the 
capacity to cope with and recover from global environmental change. Coping with the impact of climate 
change on agriculture will require careful management of resources like soil, water and biodiversity. To cope 
with the impact of climate change on agriculture and food production, India will need to act at the global, 
regional, national and local levels. 
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Introduction 

Almost every country in the world experience stable, low and high population growth in its history. 
The causes or the reasons could same or different along with same or different magnitude. It is of vital 
importance to examine the relative performance of developing country like India and developed countries in 
the world. The objective of this paper is to examine and explain the responsible factors of uneven population 
growth in a cyclic form in a developing country like India. 
 
The Concept Of Demogrphic Transition 

In the history of every country in the world the cycle of demographic transition takes place in a three 
stagesi.e. Pre-Transitional Stable Population Growth, Transitional High Population Growth and Post-
Transitional Stable Population Growth. 

The first stage i.e. Pre-Transitional Stage of High Population Growth is attributed to the agrarian 
peasant economy characterized by high birth and high death rates. The death rate usually fluctuates in 
response to the variation in harvests, the incidents of epidemics, poor diet, primitive sanitation and inadequate 
medical and public health programs. The birth rates are high only because of a functional response to high 
mortality.  The ideals of prolific fertility are, therefore ingrained in social customs and beliefs which are 
reinforced by the economic advantage of having a large number of children. 

The second stage began occur with modernization, improved public health, better diet, and higher 
income which leads to a marked reduction in mortality that gradually raised life expectancy of the people. 
However, the decline in death rates is not immediately accompanied decline in fertility. The agrarian society 
starts undergoing changes and becomes interdependent on other economics which are having high level of 
production, highly industrialized, market oriented and urbanized. In this situation the death rates register 
striking reductions which is a consequence of better and regular supply of food along with improved medical 
knowledge. The acceptance of small size family comes initially in the higher income groups of urban areas 
and then spreads towards lower income groups of the small cities and eventually to rural areas. As a result, the 
growing divergence high birth rates and falling death rates lead to sharp increase in population growth 
(Population Explosion) ever in the history.  

Final and third stage i.e. Post-Transition Stable Population Growthis entered with the influence of 
modernization and development in every sector of the society and causes decline in the fertility. The falling 
birth rates converging with lower death rates leading to very little or almost no population growth. 
 
Demographic Transition In Developedand Developing Countries 

This cycle of demographic transition is the general historical experience of almost every developed 
country in the world. In case of developing countries this transition is stopped at the second stage with spread 
of modern technology in every field of society. As a result the death rates, particularly infant mortality is 
declined significantly and rising birth rates resulted in population explosion. But the positive thing is that the 
selected developing countries recorded a declining trend of population growth. 

As far the developed countries especially EuropeanCountries are concerned international migration 
played a dominant role in reducing the surplus population by encouraging migration to New World like 
America, Australia and other Colonial States. The migration took place on permanent basis reducing the 
population pressure on homelands and developed countries got rid of the surplus population and 
unemployment.Finally when the stage of development was attained the third stage of demographic transition 
was set in with stable population growth. 

Population growth in developing countries is never crossing the second stage of demographic 
transition. In the last 60 years (1950-2010) world population has increased three times to attain above 6 billion 
marks. More shocking is that 3/4 of total world population is living in developing countries adding 80 million 
people everyyear. Wide spread poverty, early marriages along with very poor conditions in income, 
employment, health, education and social services etc. In the absence of outmigration the population growth is 
increasing with alarming rate in these countries. 
 
Demographic Transition In India 
 The data for India reveals high population growth in spite of population controlling measures 
implemented over a years. The table no 1 shows the decennial actual population and population growth rate 
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increasing continuously over a period of time with only exception of 1921. From 1931 to 1971 population 
increased with alarming rate. From 1981 population is increased but the rate of increase showing declining 
trend. It is very clearly seen that India is still in the late second stage of demographic transition with declining 
but high growth rate. 

Population growth in India. 
Decades India 

Total 
Population 

Decadal Growth 
Absolute Per cent 

1901 238396327 - - 
1911 252093390 13697063 5.75 
1921 251321213 -772177 -0.31 
1931 278977238 27656025 11.00 
1941 318660580 39683342 14.22 
1951 361088090 42427510 13.31 
1961 439234771 78146681 21.64 
1971 548159652 108924881 24.80 
1981 683329097 135169445 24.66 
1991 844387888 161058791 23.57 
2001 1027015247 182627359 21.63 
2011 1210854977 183839730 17.64 
2019 1362655864 151800887 12.53 

 
1) Pre-Independence Period (Pre-Transition Stage)  

During 1901-11, growth rate of population increased very sluggishly for India, Maharashtra and Pune 
Division. The growth rate of population was only 0.56 per cent for Pune Division and 5.75 per cent for India 
while Maharashtra showed slightly high population growth i.e. 10.74 per cent.  

All the decades in the pre-independence period, except the decade 1911-21, showed positive 
population growth, 1911-21 this decade is known as a great distinctive decade in Indian census, because only 
this decade demarked the population growth in the negative manner during last century for all the three 
hierarchical regions. The growth rate of population for India was dropped down up to -0.31 per cent, while 
Maharashtra registered slightly higher drop rate in the population growth i.e. -2.91 per cent, while Pune 
Division recorded the lowest population growth i.e. -4.14 per cent during this decade. This is due to abnormal 
mortality related to epidemics like Plague, Cholera, Malaria, Influenza, along with famines and other natural 
calamities caused negative growth rate in population. 

Again, during 1921-31, the population growth showed positive trends for India, Maharashtra and 
Pune Division. In the inter-censual period, 1921-31 up to 1941-51, all these decades showed increase in the 
growth rate of population with very sluggish rate, particularly below 20 per cent. In 1921-31, the rate of 
population growth for India was 11.0 per cent, for Maharashtra it was 14.91 per cent and for Pune Division it 
was 15.85 per cent. Pune Division recorded the highest figure of population growth as compared to those of 
the state and the nation.  

Some variations were observed during the decade 1931-41 in the growth rate of total population. As 
compared to that of the previous decade, the growth rate increased for India from 11.0 per cent to 14.22 per cent, 
whereas Maharashtra and Pune Division recorded slight decrease in the growth rate than that of the previous 
decade. The growth rate of population for Maharashtra decreased from 14.91 to 11.99 per cent; similarly, Pune 
Division stayed at 14.62 per cent with slight decrease from earlier decade i.e. 15.85 per cent.  
2) Early Post-Independence Period (Trasition Stage)  

In the early post-independence period, the growth rate of population     as usual positively increased 
due to the liberal policies of the nation. During 1941-51, the growth rate of population showed sluggishness 
for all the regions except Pune Division. Pune Division recorded highest growth rate (23.93 %) and reached 
first time for above 20.0 per cent. Maharashtra state also recorded 19.27 per cent growth rate, which was more 
than that of the previous decade, while India showed only 13.31 per cent increase in the growth rate of total 
population and more surprisingly it was lower than that of the earlier decade, which can be attributed to social, 
political and economic changes. 

1951-61 decade also showed contrasting trends in population growth for India, Maharashtra and Pune 
Division as like earlier two decades. From this decade to the last decade of the century, the rate of population 
growth was more than 20 per cent regularly. The declined death rate and relatively high birth rate, illiteracy 
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and economic backwardness affected natural growth of population. India recorded growth rate of 21.64 per 
cent and for Maharashtra; it was 23.60 per cent although Pune Division recorded a growth rate of 23.70 per 
cent, which was almost the same as compared to that of the state.  

The decade 1961-71 was again also an out character decade in Indian census. As the rate of population 
growth is considered, this was the ‘peak decade’ right throughout the century. The highest rate of population 
growth was observed in this decade, throughout the investigation period (1901-2001) for all the three 
hierarchical regions, due to very rapidly declining death rate and improvement in food supply and medical 
facilities. India committed 24.80 per cent growth rate, likewise Pune Division recorded 25.19 per cent of growth 
rate of population. The highest rate of population growth was committed by Maharashtra, which was 27.45 per 
cent, which was quite higher than any other regions and any decade during the period of investigation.  
3) Late Post-Independence Period (Post-Trasition Stage) 
 In the late post-independence period, the growth rate of population also stayed at above 20 per cent as 
like the early post-independence period. From 1971-81 to the end of the century, increase in actual population 
was observed but the rate of population growth declined significantly for India, Maharashtra and Pune 
Division. Birth rate was declined as a consequence of improved socio-economic conditions, living standards, 
literacy level, life expectancy, and medical facilities due to which the rate of increase was declined. During 
1971-81, growth rate of population for India was 24.66 per cent and for Maharashtra, it was almost similar 
(24.54 %), Pune Division showed the lowest rate of population growth (22.37 %) as compared to those of 
India and Maharashtra.  
 In the decade 1981-91, again the population growth rate declined as compared to the earlier decade 
except that of Maharashtra. India had 23.57 per cent population growth while Pune Division recorded near 
about 25.0 per cent population growth in this decade. Only Maharashtra state showed highest growth rate 
during the decade (25.73) as compared to the growth rate of previous decade itself, because in this decade 
many people from the other states migrated towards Mumbai in search of jobs and livelihood.     
 1991-2001 was the last decade of the investigation period. During this decade, India somehow started 
to achieve respectable position in the globalisation and it influenced the economic development of the country 
as well as per capita income. The socio-cultural status of the people reached at quite high due to increasing 
literacy level, specifically female literacy, therefore, birth rate also declined with declining death rate. As a 
result, it was affected the rate of population growth and it went down.  
 
Conclusion 

Above discussion put forth the fact that the developed countries like India are already over populated 
and the trend never going to stop in the near future. More importantly there is a very little scope for reducing 
the pressure of growing population because these countries already have very large size of population 
andrestrictive nature of migration laws are posed in the developed countries. The brain drain from developed 
countries represents not only human resource loss but could prove to be a serious constraint on the future 
economic progress of these countries. The serious problem of these developing countries is how to 
accommodate these millions of unskilled peoples having perpetual poverty and underemployment. It may thus 
concluded that in the presence of restricted international migration the only viable solution is the reduction in 
fertility, overcoming poverty and unemployment through effective policies and awareness in the people about 
reduction in fertility.   
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Abstract: 

Water is an essential unique universal solvent needed for any living organism. Life is not possible on this planet 
without water. Drinking water quality is directly related to health. The world’s thirst for water is likely to become one of 
the most pressing issues of the 21st century. The present study was conducted for different(12) water quality parameters, 
for five water samples collected from different sources (bore, open well and tab water etc) basing on the consumption 
level of the Ichalkaranji City of Kolhapur District in Maharashtra State, for their physico-chemical parameters. The 
analysis include physical and chemical parameters are pH, EC, Turbidity, Hardness, TDS, F, DO, Mg, Cl, Ca, No3, SO4 
etc. On comparing the results against the drinking water quality standards lead by BIS (ISO:100500,1994) and WHO, It 
was observed that the parameters, Total solids, Electrical conductivity and turbidity was higher than the prescribed 
limits while other parameters were lower than the limits. The results showed that, the water in this area is not safe and 
needed treatment before it is consumed by the local people of the city. 
 
Introduction 

Water is essential for survival. In many parts of the world today ground water is the only source of 
fresh water where surface waters are either absent or polluted (Haniffa et al., 1993). Man’s continual existence 
depends very much on its availability (Lamikanara 1999, FAO 1997). The provision of portable water to the 
rural and urban population is necessary to prevent, health hazards (Leno 2002). Before water can be described 
as potable, It has to comply with certain physical, chemical and micro biological standards, which are 
designed to ensure that the water is palatable and safe for drinking. Potable water is defined as water that is 
free from diseases producing micro-organisms and chemical substance deleterious to health. In present study, 
water is obtained from sources such as tabs, wells and bores. A supply of safe drinking water is needed for 
human development, health and well being. Chemical contamination of drinking water is often considered a 
low priority than microbial contamination by regulators, because adverse healtheffects from chemical 
contamination are generally associated with long term exposure, where the effects from 
microbialcontamination is usually immediate (WHO, 2007) Raj Pramukh et al.,(2004) emphasized that safe 
drinking water could make atremendous impact on the quality of life in many villages, because availability of 
safe drinking water has a direct impact on theworking conditions and health of the people and their productive 
capacity.  
 
Objective  
The main objectives of the study include: 

1. To assess the quality of drinking water consumed by local people by Physical,  
Chemical parameters. 
2. To find the possible impacts of water pollution. 

 
Study Area 

For the present study, Ichalkaranji city of Kolhapur district of Maharashtra state is selected for the 
present investigation. Geographically Ichalkaranji city is 29 kms east from Kolhapur and 9.66 km south east 
from Hatkanangale. This city is extended from 1607’ North latitudes and 74047’ East longitudes. The total 
geographical area of city is 27. 52 sq. km. This city has situated on the banks of the River Panchaganga. The 
City is growing rapidly and now merging with neighboring Jaysingpur town to form a large satellite suburban 
township with Sangli city which is just 24 km. away.  

As per provisional reports of Census India, population of Ichalkaranji in 2011 is 2,87,570 of which 
male and female are 1,49,691 and 1,37,879 respectively. Although Ichalkaranji city has population of 
2,87,570 its urban and  metropolitan population is 3,25,709 of which 1,69,870 are males and 1,55,839 are 
females. According to the 2011 census estimate the population of the city is 287,570, making it the 151st most 
populous city in India. The city's population as shown above is excludes newly developed industrial and 
residential areas, villages that have been annexed by Ichalkaranji (known as part of the city) but having 
Grampanchayat such as Kabnur, Yadrao and Korochi etc. Village Shahapur, Ichalkaranji was included in 
Ichalkaranji Municipal Council in 1985. Considering this city’s metropolitan population is over 3 
lakh. Marathi is the official language. Marathi is spoken widely in the city. Other languages used 
are Kannada, Hindi and Gujarati. 
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 It has become one of the leading centers of textile industry followed by power looms, weaving, 
bleaching and dying. It is now a prominent city on the textile map of India. Ichalkaranji City is known for its 
export of Textile goods and textile manufacturing industry. That’s way this city is known as the “Manchester 
of Maharashtra”. It has about 25 yarn units with about 1.25 lakh power looms, 20,000 semi-automatic looms 
and 7,000 Shuttle-less looms, numerous power and hand processing houses. Engineering is the second largest 
industry in the city. There is much progressive agriculture in the area surrounding the city. 
 
Research Methods: 
1. Sample Collection 

Water samples were collected from Open wells, bore wells and tab water at different area of study 
region.The samples are obtained according to the consumption of the local people. Samples were collected in 
a clean plastic can of 2 lit capacities for physicochemical analysis, the samples collected and serves as a 
representative sample. The collected samples were transferred to the laboratoryby following all the 
precautions laid by standard methods (APHA, 1995). Temperature, Electrical Conductivity PH, DO were 
determined within the field of collection, the other parameters like TDS, Ca, Mg, NO3, SO4, Chlorides, 
Fluorides etc. were analyzed in the laboratory within the stipulated period. Physical and Chemical parameters 
are analyzed as per the standard method assessment of Ground water quality prescribed in standard method 
for the examination of water and wastewater American public health association (APHA 1995) 

Table No. 1 Sample Location and Samples Collected 
Sr. No. Name of Sample Area Sample Code Main Source of Drinking Water  

1 Ichalkaranji S1 Tab Water 
2 Village Shahapur S2 Tab Water  
3 Village Yadrao S3 Open Well 
4 Village Kabnur S4 Open Well 
5 Village Korochi S5 Bore Well 

Source: Based of field Survey,2018. 
2. Analysis 

A total of 5 samples were collected from Oct 2018 respectively in Table NO.1. The temperature was 
determined using a mercury thermometer (TensonDelux make) on the spot,and the pH was measured by pH 
meter (Elico make) Electrical conductivity wasmeasured by using a digital conduct meter (systronic make). 
The conductometre was calibrated using 0.1 N KCL solutions and(systematic make) Nephlo/Turbido meter 
was used for turbidity determination. The samples are also analyzed for TDS, Totalhardness, nitrate (NO3), 
calcium, Mg, chloride by using Titration methods. DO was determined by WINEUR’S Iodometric 
method.The Fluoride was determined by SPADAN’S Spectrophotometric method. Turbidimetric method was 
employedfor the estimation of sulfate (SO4), nitrate amount was derived by using the phenol disulphonic acid 
method. All the results werecompared with the BIS (ISO-100500, 1994) and WHO standards for drinking 
water quality. 
 
Result and Discussion 

The result and comparison of sample parameters with the WHO and BIS standards of drinking water 
quality are presented in thefollowing table: 2 

Table No. 2 Drinking water quality 
Sr. No. Parameters S1 S2 S3 S4 S5 ISO(10500:2004) 

(Desirable limit) 
WHO (Maximum 
allowable limit) 

1 PH 6.0 6.2 7.4 7.1 6.9 6.5-8.5 6.5-8.5 
2 Turbidity 5.0 10.3 7.5 5.8 9.3 5-10 NTU 
3 Conductivity 200 130 250 222 633 300-400 us/cm - 
4 Total Solids 1380 930 1350 1560 1423 500 mg/L - 
5 Total Hardness 84 52 52 92 144 300mg/L  
6 Calcium 44 40 26 24 20 75mg/L 75mg/L 
7 Magnesium 40 22 36 68 24 30mg/L 50mg/L 
8 Chlorides 12.7 32.7 16.5 14.6 10.9 250mg/L 250mg/L 
9 Fluorides 0.79 0.87 0.64 0.74 0.84 1mg/L 1.0-1.5mg/L 
10 Sulphates 0.90 0.92 1.83 1.93 0.85 200mg/L 500mg/L 
11 Nitrates  BDL 0.5 BDL BDL 0.5 - 3mg/L 
12 DO 4.9 1.2 5.6 5.9 5.4 - 5.0mg/L 

(Source: Based on Filed Survey: 2018) 
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Results: 
1. pH 

In the present study the pH recorded varied from 6.0 to 7.1 with a mean pH of 6.72. Low ph-value 6.0 
was recorded in the Ichalkaranji City (tab water sample) and high pH value7.4 was recorded in Village 
Yadrao (Open well sample). The maximum permissible limit of WHO is 6.5- 8.5. The pH levels were in 
permissible limits in all the water samples. Though pH does not have a direct effect on health, all biochemical 
reactions are sensitive to the variation of pH [ Jeyakumar et al., 2003]. It was observed that the relative 
quantities of calcium, carbonate, and bicarbonates influence the pH value of water. The water tends to be 
more alkaline when it possesses carbonates (Zafar, 1996; suryanarayana, 1995).The pH of all the samples was 
within the permissible limits of WHO. 
2. Turbidity 

The turbidity indicates clarity of water and is caused by living and nonliving suspended matter and 
color producing substances. The readings of the Village Shahapur (Tab water),Village Korochi ( Bore well), 
Village Yadrao (Open Well) were above the WHO and BIS standards with the values of 10.3NTU, 9.3NTU 
and 7.5 NTU respectively, Presence of suspended particles and other materials are usually responsible for high  
turbidity values, similarly higher turbidity values were reported by( Medudhula et al., 2012.) The soil particles 
may have found their way into the waters from the unstable side’s thereby increasing turbidity of the water. 
(Garg et al., 2006). The presence of inorganic nutrients such as nitrogen and phosphorus, which mat stimulate 
the growth of algae, also contribute to turbidity (Sawyer, ect, all 2000). In the study turbidity was not within 
acceptable limits if BIS. 
3. Electrical Conductivity 

The amount and nature of many dissolved substances in the water influence their ability to Electric 
Conductivity. The recommended permissible limit for electrical Conductivity is 300 us/cm to 400µs/cm. By 
analyzing, 90% of the samples showed Electric Conductivity ranged from 130-633 us/cm, lower than the 
permissible units, except the sample in Village Korochi (Bore well) and Village Yadrao (well water) samples, 
respectively recorded 633 us/cms and 250 us/cms. 
4. Total Dissolved Solids 

Total dissolved solids are a measure of the combined content of all inorganic and organic substances 
contained in a liquid inmolecular, ionized or micro granular suspended form BalachandarD. et al, (2010). The 
minimum values were recorded to be 930 mg /L in Village Shahapur (Tab water), whereas the maximum 
value of 1560 mg/L was noted in Village Korochi (Bore water). Theconcentration in samples that is Village 
Yedrao and City Ichalkaranji recorded 1350mg/L and 1380 mg/L respectively, whichabove the permissible 
limit, however high total dissolved solid in found in the bore water, are below the concentration of bore 
water.The lowlevel of TDS indicates that the recharging of underground water through either rain water or by 
the water from nearby canals (Gupta2009). 
5. Total Hardness 

Total Hardness (CaCO3) of all the samples were ranged between52mg/L to144 mg/L, and recorded 
total hardness, low in all sampleswhen compared with the BIS standards. The Hardness is due to due to the 
presence of calcium, Magnesium, chlorides and SulphateIons which range from 52- 144 mg/L. The total 
hardness value of Village Korochi(Bore water) was found maximum with 144mg/L andVillage Shahapur(Tab 
water) and Yadrao (Open well) recorded minimum with 52 mg/l. The maximum persisted limits (WHO) is 
300-600 mg/l Hard Water chokeswater pipes deposits incrustation on utensils and increase soap consumption 
NabanitaHaloi (2011). 
6. Calcium 

The calcium content of the sample ranged from 20-44 mg/L.The minimum value was found to be 20 
mg/L in Village Korochi (Borewell) and maximum concentration was found in tab water sample of 
Ichalkaranji i.e. 44 mg/L, the values were belowpermissible limits. Calcium may be added to water system as 
it passes through soil and rock containing large amounts of theseelements in mineral deposits (Renn, 1970). 
7. Magnesium 

The magnesium concentration in Village Kabnurwhich is a well water sample is maximum and it is 
124 mg/L and atVillage Shahapur is tab water sample with 22 mg/L. When compared with other samples, the 
values of magnesium in all watersamples are below the permissible limit, according to the WHO the limit is 
30mg\L. Total hardness, calcium hardness and magnesiumhardness were found to be below the permissible 
limits similar observations were recorded by Geeta(2012).Hardness has no adverseeffect on human health and 
the water with hardness of 200mg/L may cause the seal deposition in water distribution system and moresoap 
consumption. Water with hardness less than 100mg/L is more corrosive for water pipes(WHO 1992). 
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8. Chlorides 
In the current study Chlorides ranged from 10.9 mg/L to 32.7mg/L which are below the permissible 

limit of 250mg/ l(BIS 1991),though chlorides below the permissible limits its presence denotes pollution 
hence required treatment before use. The minimumconcentration was found in Village Korochi bore well i.e 
10.9mg/L whereas maximum is recorded in Village Shahapur which is atab water 32.7 mg/L value when 
compared to other sources, when comparing the maximum concentration may be due to minerals inwell water 
than the surface spring water.In general chlorides occur in all types of waters contribution of chloride in 
ground water isdue to minerals(Das and Malik1998). 
9. Sulphates 

The sulphates values were found to be below the permissible limit of 200mg/L (BIS, 1991). The 
minimum values were 0.85 mg/l in Village Korochi bore well water, whereas the maximum value was 
1.92mg/l in Village Kabnur open well sample, may due todissociation of mineral content. Sulphate is the most 
common ionpresent in water. It can produce a bitter taste at high concentration. One of the occurrences of 
Sulphates in natural waters maybe thebreakdown of Organic substances in the soil (Alexander 1961). 
10. Nitrates 

Nitrates generally occur in trace level in surface waters, but may attain high levels in some ground 
waters one of the reasons may beapplication of fertilizers to lands also contribute nitrate to ground water 
(Peavy et al., 1986). The maximum value is 0.5 mg/L notedin Village Shahapur and Korochi and the 
minimum is negligent, below the dectactable level,(BDL). The nitratesconcentration in all the samples were 
below the desirable limits (BDL). 
11. Flourides 

The presence of fluoride in drinking water is essential and WHO (1984) prescribed limits is 1.5 mg/L. 
The fluoride concentration inVillage Shahapur which is a tab water sample was observed maximum with 0.87 
mg/l where as minimum at Village Yadrao which is aopen well sample with a value of 0.64 mg/L, when 
compared with the other samples. Flouride concentration of 1mg/l in drinking waterhas no biological side 
effects (Leone et al 1954). It can enter human body through food, toothpaste, mouth rincers and other 
edibleproducts. 
12. DO (Dissolved Oxygen) 

It is one of the most important parameter in evaluating water quality and signifies the physical and 
biological dealing with the water supply. The oxygen content in water samples depends on a number of 
physical, chemical, biological and microbiological processes (Nurchihan et al., 2009). The minimum value 
was noted in Village Shahapur tab water sample 1.2 mg/L, whereas maximum value was noted in Village 
Kabnur which is a bore sample recorded a 5.9 mg/L All the values was observed to be little above to 
permissible limits of the WHO standards which is 5mg\L. 
 
Summary and Conclusion 

A total of five water samples were anlysed for 12 physico- chemical parameters and resulted, the 
study elevated that the water in the study region was found to be below the permissible limits, in parameters 
like, chlorides, Total hardness, Calcium, Megnesium, Flourides, Sulphates, Nitrates, and pH but Turbidity, 
Total solids, Electrical conductivity and In some extent Dissolved oxygen found above the range of 
permissible limit of the WHO and BIS standards. 

From this study it is evident that, the concentrations of physical, chemical content in spring and well 
found higher than the bore water. Hence the bore water is preferred for drinking for the local tribal community 
than the spring and well, in the absence of other alternative sources. The particular water from its sources 
which high in some parameters like turbidity and Total solids may be due to mixing of surface runoffs and the 
silts carried, in rainy season, and this water is recommended to be treated or filtered before it is utilized for 
drinking . 
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Abstract—  

Microbial fuel cell is a promising technology in conversion of waste to energy and also providing green 
environment. In this review paper various types of materials used and how these progress has improved the performance 
of the material in MFC is discussed. Materials that provide improved stability and immobilization of catalysts; materials 
that increase the conductivity and surface area of the electrodes; and materials that aid facile mass transport like 
carbon, graphite and graphene are the materials which help to improve the electron transfer.  
Keywords- Microbial fuel cell; Electrode materials; MFC types;  
 
Introduction   

A fuel cell converts the chemical energy of a fuel into electrical energy without any combustion.  It is 
a type of electrochemical fuel cell in which the organic matter found in waste water is oxidized by 
microorganisms. A conventional MFC is consisting of anode, cathode and proton exchange membrane, which 
separates the two chambers. Material used for electrode and electrode design is the greatest challenge in 
making MFC a cost effective. Over the last decade, many improvements in biological fuel cells have been 
incorporated. Materials discussed are Nano materials that improve the electron transfer from the biocatalyst to 
the electrode surface, materials that offer greater stability and immobilization of the biocatalysts, materials 
that increase the conductivity, surface area of the electrodes and materials that offer superior facile mass 
transport. The selection of the proper electrode material is crucial for the performance of MFCs in terms of 
electron transfer and electrochemical efficiency. There are many studies to scale up the power production 
using different carbon based materials such as carbon paper, carbon felt, carbon nano tube, graphite and 
grapheme. In addition the cathode materials should have catalytic properties for oxygen reduction. Criteria to 
select materials for anode and cathode are different but in general both should possess the following properties 
such as Surface area and porosity, Electrical Conductivity, Stability, durability, Cost and accessibility.   

Microbial fuel cells (MFC) are the first and the most widely studied METs and biochemical systems. 
An MFC, like any typical fuel cell, comprises of anodic and cathodic chambers separated by an ion exchange 
membrane.  

Whereas chemical or metallic catalysts facilitate substrate oxidation and reduction reactions in a fuel 
cell, microorganisms catalyze either of these or both reactions using electrodes as an electron acceptor or 
donor source in MFCs. In a two-chambered MFC, microorganisms catalyze substrate oxidation reactions in 
the anodic compartment as shown in (fig.1) simultaneous chemical and microbial substrate reduction reaction 
occurs in the cathodic compartment .Both compartments are usually separated by a proton or cation exchange 
membrane and are electrically interconnected through an external circuit with a resistor or load. Anaerobic 
substrate oxidation by microorganisms produces carbon dioxide, protons, and electrons. The protons are 
transferred to the cathode chamber through a separator. The electrons are transferred first to the anode and 
then flow to the cathode via an external circuit thereby producing electricity as the main product. These 
electrons finally reduce oxygen to produce water as the end product in the cathode chamber.  
 
The reactions occurring in MFCs can be shown as below.  
Anode : CH3COOH + 2H2O      2CO2 + 8e— + 8H+  
Cathode : 2O2 + 8e— + 8H+         4H2O  
   
Overall :CH3COOH + 2O2         2CO2 + 2H2O + Biomass +  
Electricity  
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Fig. 1 A two-chambered microbial fuel cell. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Literature Review   

A. “New materials for biological fuel cells” Shelley D. Minteer & Plamen Atanassov.  
In this paper the author has discussed about nano materials that improve electron transfer viz Carbon black, 
carbon nano tubes, graphite and grapheme are carbon based materials which are responsible for electron 
transfer. Carbon black Nano materials are widely used to fabricate enzyme functionalized electrodes as they 
possess characteristics well suited to biological interface that is high porosity and relatively high surface area 
coupled with high conductivity. Carbon Nano tube provides good architecture well suited to fuel cells, sensors 
and bioelectronics. CNT are used to increase the surface area of electrodes, to improve the conductivity of 
porous scaffolds for bio film growth or to increase direct bioelectrocatalysts for enzyme architectures. 
Graphene the current density of grapheme increases the power density by 3 times greater than the SWNT fuel 
cell. In regards to the nano materials for improving electron transfer, it is concluded that grapheme has found 
more application in the development of microbial fuel cells.  

B.  “Carbon electrodes in microbial fuel cell”Arun Govind.  
In this paper author has discussed various type of carbon materials and also their usage for anode and cathode. 
 

                                    

Table1. Carbon as an anode, Power output. 

Fig1: Representation of different types of carbon electrode.  
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Table 2. Carbon cathode electrode, MFC type, catalyst and power output. 

Table 1 shows a detailed analysis of Carbon electrode used and their sources to the power output of 
the corresponding combination, which represents Electrode as anode. From this paper usage of carbon 
electrode effectively in various type of MFC is discussed also reduction of cost on electrode by replacing with 
low cost material without compromising MFC performance and type of MFC used in power generation and 
effective design aspects in MFC for maximum power output with less manufacturing difficulties are 
discussed. Dewan et al. found that power densities scale with the logarithm of the projected surface area. 
(Logan et al.) Showed that increasing the overall surface area by employing a graphite electrode brush 
increased current density by ~2.5 times compared to a carbon cloth anode. Table 2 shows that different type of 
catalyst used in the system and their respective power output which represents electrode as cathode. At the 
same time however, Dewan et al. found that current densities for electrodes with a larger surface area cannot 
always be directly extrapolated using the current densities generated by smaller electrodes.  
  
C. “Electrode materials for microbial fuel cells: nanomaterial approach” Mustakeem  

In this paper author has discussed electrode materials have a great impact on the performance of 
MFCs. Since cathodes and anodes have different characteristics, the materials and design for them also differ. 
In general, electrode materials are considered in terms of surface area, electronic conductivity, chemical 
stability, cost and accessibility. In the future, microorganism can be manipulated to increase their endogenous 
mediators for improved electron transfer.   
 
Conclusion   

This review illustrates the usage of carbon electrode effectively in various type of MFC is discussed, 
which have a enormous impact on the performance of MFCs. Carbon based materials  are used because of 
their high conductivity, biocompatibility  and low cost are widely used. In this paper also refer to the  
reduction of the cost on the electrode by replacing low cost  material without compromising MFC 
performance.   
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Abstract: 

Nanocrystals (NCs) are tiny crystals of metals, semiconductors, and  magnetic material consisting of hundreds 
to a few thousand atoms each. Their size ranges from 2-3 to about 20 nm. The quantum mechanical coupling of over 
hundreds to thousands atoms is necessary to develop the band structure of metals, semiconductors, and magnetic 
materials.In this regime, the electronic structure, optical, sensor, thermal and magnetic properties of materials can be 
tuned by varying the physical size of the crystal. Super paramagnetism of magnetic NCs, surface plasmon resonance 
some nanoparticles  shows the size dependent band gap of semiconductor NCs. Formerly, lithographic techniques 
aggressively invaded the nanoworld; nowadays, electronic circuits with features as small as 45 nm are used for 
commercial applications, with good prospects for 32 to 22 nm technologies that are on the way from laboratories to 
fabrication facilities.Because of similarities in feature size, the knowledge obtained from electronic studies of nanoscale 
materials should help in understanding the design rules for next generations of electronic circuits. Inorganic 
semiconductors have a proven track record in electronics and optoelectronics; they offer superior carrier mobilities, 
light absorption, photo, and thermal stability. However, they are difficult to form by low cost processes. The development 
of applications ranging from photovoltaics and light-emitting devices to “smart cards”, radio frequency tags, and 
sensors could be accelerated by introducing lower cost alternatives to conventional technologies that rely on single 
crystals. Here, building blocks for inexpensive manufacturing of low cost and large area devices. Solution-based 
processes such as spin coating, dip coating, or inkjet printing offer substantial cost reductions for the fabrication of 
electronic and optoelectronic devices.  

Plasmonic properties of noble metal NCs are utilized in molecular-specific imaging and sensing, as well as in 
photodiagnostic and photothermal therapy. At the same time, realizing solid-state electronic applications (e.g., field-
effect devices) of these nanoscale building blocks has been more challenging. The band gap of semiconductor 
nanostructures can be precisely tuned by size and shape control, electron and hole can be spatially separated within the 
NC by introducing heterostructures with staggered band offsets, different confined regimes can be achieved for electrons 
and holes, etc. this research play an magical role in smart lightning. 
Key words : Advanced NCs devices, lightning purpose. 
 
1.Advanced NCs devices used for Smart Lighting purpose: 
1.1 Field-Effect Transistors (FETs) 

Colloidal semiconductor NCs with precisely controlled size, morphology, and chemical composition 
have been explored as the building blocks for thin film ransistors. Potential benefits of employing colloidal 
NCs in FET devicesinclude possibility of inkjet printing of active electronic circuits on flexible plastic 
substrates, low temperature solution processing for large area applications such as flat panel displays, etc. 
Among natural competitors for NCs in this area, we should mention organic electronic materials. Organic 
FETs have been extensively studied during the past decade and demonstrated impressive improvements of 
their performance. The major limitations of FETs based on organic polymers and small molecules are rather 
low carrier mobilities, on the order of a few cm 2 V-1 s-1 or less even for well-optimized devices. Organic 
FETs typically operate in p-type regime. Despite significant research efforts invested in the developments of 
n-type and ambipolar organic FETs, only limited progress has been achieved in terms of carrier mobility and 
operational stability availability of materials for stable n-type FETs is highly desired for fabrication of CMOS 
(complementary metal oxide semiconductor) circuits using solution-processed organic or inorganic 
components. In general, CMOS allows easier circuit design, greater speed, and lower power consumption than 
n-MOS or p-MOS circuitry alone. Other classes of materials for solution fabricated FETs include molecular 
precursors for inorganic semiconductors. FETs are used for advanced switching purpose. 
 
1.2Nanocrystal Solar Cells 

The growing demand for renewable energy requires significant efforts to be invested in the 
development of efficient and inexpensive photovoltaic materials. Semiconductor NCs are considered 
promising candidates for photovoltaic applications due to the combination of superior optical and electronic 
properties of inorganic semiconductors with the opportunities for inexpensive, solution-based device 
fabrication. NC-based photovoltaics are probably the most desired kind of NC devices that can make a really 
significant technological impact. In this section, we discuss different approaches used to employ colloidally 
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synthesized nanomaterials in photovoltaics, state-of-the-art developments in the field, and future perspective 
directions for NC-based solar cells. 
 
1.3Nanocrystal detectors as sensors 

There is a large variety of sensitive photon detection systems operating in the visible spectral range: 
photomultiplier tubes, single crystal silicon detectors, and CCD cameras. The silicon, which is a main 
workhorse for CCD and APD technologies, cannot operate beyond 1.1 µm, whereas other materials show 
higher noise levels or are difficult to process using standard single-crystal-based microfabrication techniques. 
At the same time, markets for near-IR and mid- IR detectors span from telecommunication to night-vision 
systems, bioimaging, environmental sensing, spectroscopy, and chemical analysis. For all of those areas, it is 
highly desirable to find new materials that enable high detectivity at a reasonable cost. Recent developments 
provide good expectations for photodetectors based on NC solids Application of NCs for photon detection is 
receiving steadily growing attention. 
 
1.4 NCs Devices 

Examples of NC devices include photo resistors, diodes with rectifying I-V characteristic, field-effect 
transistors, memory elements, light-emitting and photovoltaic devices, etc. All of these have been recently 
assembled from chemically synthesized metal and semiconductor NCs. Among the benefits provided by this 
class of electronic materials, there are properties inherent to nanoscale materials such as size-dependent 
electronic structure, charging energy, melting temperature, and other parameters that can be finetuned by 
varying NC size. For example, superior luminescent properties of semiconductor NCs (size-tunable color, 
narrow emission band, almost 100% luminescence quantum efficiency, high stability, etc.) have been utilized 
in light emitting devices (LEDs). 

Smart lightning uses these devices. 
 
2.0 Smart Lighting: 
 Lighting plays an important role in our well-being and use of smart lighting system adds elegance, ambience, 
convenience and energy efficiency to any place. Lighting is a vital part of life at home. It makes our homes 
safer, cozier and more welcoming. Lighting plays an important role in our well-being and use of smart 
lighting system adds elegance, ambience, convenience and energy efficiency to any  place. Warm, dime led 
light creates a calming atmosphere which encourages socializing and relaxation. 
  At present, incorporating smart lighting in than to think. The lots are ready right out-of-the-box, with 
light sources and steering devices prepared.. All we need to do in install these smart bulbs. Create arrange of 
preset moods for all activities from weeknights cooking to weekend movie marathons, we can create  a preset 
lightning mood to each activity by setting rise and shine we can wake gently safely brightening light. Smart 
lightning dimming  kit white spectrum changess the room and atmosphere from  reading light to dancing light  
back again with click on the remote control smart lightning, for instance, gives flexibility because we can 
control it with timers, plus can set schedules and monitor bulb status remotely, etc. There are four reasons why 
you should use smart lighting. 
  First and foremost it can save money on a utilities bill. That's because a smart lighting network is very 
energy efficient; it allows us to calibrate when exactly a light should be on. Smart lights can also simplify our 
life. When preparing to travel, we won't have to physically alter the settings of each smart light or check to see 
if it is off before we leave., we can do all this remotely, from a far.  
 
3.0 Segments of Smart Lighting System  

Smart lighting incorporates many technologies so that either indoor or outdoor lights will work 
automatically under certain conditions. Different smart lighting networks do different things, but some of the 
more popular solutions feature smart lights that are capable of instantly switching on when someone enters a 
room or changing colour when something occurs. Different types of smart lighting systems are available with 
all know how of their working, and the many products we can buy in market today. 
 
 3.1Home Automation: enables to have automatic, electronic, and even remote control of the home as well as 
the devices, fixtures, accessories, and appliances inside. Several manufacturers have already developed smart 
products for homes and various control systems that enable their automation. Smart lighting networks fit into 
the home. 
 
3.2 Smart lighting system segmented by product types, is summarized as: 

Light source, communication technology and applications is summarized as follows 
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Product type  

 

Light Source Communication 
Technology 

Protocol Applications 

-Smart Bulbs   

-Fixtures  

-Control Systems  

-Drivers and 
ballasts  

-Switches and 
dimmers, actuators  

- Sensors  

- Microcontrollers 

 -Transmitters and 
receivers. 

- Light Emitting      

  Diode 

- Fluorescent 
Lamps  

- High-Intensity --
---Discharge 
Lamps  

 

-Wired 

-Digital  
addressable 
lightning 
interface 

-Power line 
communication 

-Power over 
Ethernet 

- Wired Hybrid 
others 

- Wireless  

- Zigbee  

-Enocean 

- Li-Fi  

- Wi-Fi 

- Indoor lightning  

--Commercial 

- Industrial  

- Residential 

-Others - Outdoor 
Lighting 

- Highway &Roadway 
lightning 

-Architectural Lighting 

- Lighting for Public 
Places 

 
Automation trend and will change the way of lighting our home, forever.  
 
3.4 Networks & Controls: Often allow lights to interact with each other, so that they can be calibrated en 
masse, or even individually through a remote control setup. Smart lighting networks vary drastically, but 
generally, their lights can either work independently or together when connected. There are two main types of 
smart lighting networks: sensor-integrated and non-sensor integrated. Sensor-integrated lights feature sensors 
that enable them to recognise people and daylight, among other things. These lights automatically send data to 
the smart lighting network, which sets specific parameters for i; each light. Although non-sensor integrated 
lights don't have sensors, they're still considered smart, because we can program them. There are two main 
ways of controlling smart lights: control hubs and smart devices. We can use tablets, smart phones, laptops,  
and even desktop computers (as long as both the device and the smart lights are connected toWi-Fi or 
Bluetooth) to remotely configure and manage smart lighting. In some situations, typically, in larger buildings, 
there is a dedicated control hub that maintains the smart lighting network. 
 
3.5. Moving Heads:  

A moving head has the ability to change colours and patterns. It has a wide range of mobility options, 
such as circular, pan and tilt. The newer moving heads can rotate between 360-180 degrees. They are visually 
more interesting to guests and offer a larger range of movement and lighting output than scanners.  
 
3.6 Scanners:  

Scanners also have the ability to change colours and patterns but unlike moving heads, they have 
limited mobility of its head. Instead, it features a moving mirror that gives the fixture the ability to project 
patterns and colours throughout the room. There are many debates whether scanners are better than moving 
heads or vice versa. Scanners are  
faster than moving head fixtures. However, moving heads will capture the interest of your guests with its 
moving function. In today's market, intelligent lighting is manufactured with LED technology. 
 
3.7  Role of LEDs:  

Energy savings, exciting new designs, better light quality, lower environmental impact and a 20-year 
lifespan; new LED lighting is so much better than old incandescent lighting. So, we've switched our entire 
lighting range to LEDs. This really does mean everything, from bright and accurate kitchen lighting through 
to warm and cozy bedroom lighting with LED bulbs for all existing light fittings. To reduce your energy 
consumption without making sacrifices. To make living a sustainable life at home easier, beautiful and more 
affordable, LEDs are an easy way to make a big difference. Energy efficiency, viability, and sustainability 
were the questions the LED lighting industry addressed over the last decade. With Solid-State Lighting 
successfully established for indoor outdoor and roadway lighting, the industry is poised to take LED to new 
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dimensions. Within the smart lighting market, light emitting diodes (LEDs) are expected to remain the largest 
market and are expected to witness the highest growth over the forecast period. Declining cost of LEDs, low 
maintenance, and high energy efficiency are expected to spur the growth of this segment. 
 
4. Smart Lighting cities: 

 Sensor technology is developing at a phenomenal rate, battery powered sensors can now last up to 10 
years and be deployed in challenging locations to help deploy smart city solutions almost anywhere. Solutions 
such as smart lighting, where traditional legacy lights are replaced with LED lamps can generate significant 
savings on energy bills and maintenance costs, and deliver a potential return on investment in less than eight 
years. The upgraded street lighting assets can then be further used to support other Smart City initiatives such 
as a WiFi mesh network; smart parking and air quality monitoring. Devices that can power themselves, by 
tapping into sunlight, vibrations or heat, are also under development. Moving beyond the functionality of 
products to meaningful applications providing value for citizens and society requires a change in paradigm 
that affects all participants. Cities strive to improve quality of life for their the citizens and see opportunities in 
new information CD and 5 communication technology-based it technologies. Public lighting and rr public 
lighting infrastructure can play a significant role as a stepping stone to achieve the ambitions of cities to 
become 'smart cities'. New technologies, like LED lighting and data science, do not only contribute to energy 
saving, but at the same time provide opportunities for value adding services.  
 
5.0 Opportunities: 

Opportunities of smart lighting are quality of lighting that addresses human health benefits, digital 
signage and agricultural lighting and can be summarized below. 
Now it is a good time for new startups who wants to improve their city by using old technology and inventing 
new, in order to find smart ways of using light. There are several case studies are light has for example 
prevented crime, increased N number of people out, leading to more customers for local businesses and so on.  
Trends opportunities in the smart lighting systems arise by products (smart bulbs, fixtures, control systems), 
by light source (light emitting diode, fluorescent lamps, high-intensity discharge lamps, and others), by 
application (indoor lights and outdoor lights), by communication technology (wired and wireless) and by 
region. Get started with the magic of smart lighting in one room, or brighten up the entire house. 

1. Smart lighting knows no boundaries-from under roof to under the stars. Activate a lighting scene that 
lights up the deck and emphasizes water features in the backyard. Exterior lighting can turn on-and-
off in unison with the sunrise and sunset.  Set perimeter lights to flash If the alarm system is triggered 
drawing attention to unusual activity. 

2. Raise or dim light in the room entire house with a single touch, using just our voice or using remote 
control or Apps. 

3. Customizable buttons allow you to control more than just lighting-including music, movies and more-
with a simple press.  

4. Having automatically to how we live. It lighting responding is not just smart, it is brilliant, With smart 
lighting, We can change the atmosphere in Our home with the touch of a button. Turn on/off, dim, 
adjust colour temperature and more from anywhere in the home without rewiring. 

5. Make your house occupied while you are away. Choose a light for early mornings, another for late 
evenings and a third for cooking or working.  

6. Wireless lighting sophisticated style provides in sleek color configurations, guaranteed to complement 
the beauty of your home. 

7. Motion sensors provide hands-free illumination and automatically turn off lights when no one is in the 
room. Button customization enables one-touch control of lighting of course, but also entertainment, 
security, climate and more. 

8. Smart lighting solution with its comprehensive capabilities can detect dusk and drawn, conserve 
energy and provide huge value to the customers in terms of cost-cutting and operating efficiency. 

9. Sophisticated solution continuously monitor the operations of luminaries (indoors and outdoors)by a 
centralized monitoring system, which helps in reducing the energy consumption , maintenance and 
manpower cost and increasing efficiency. 

 
6.0 Problems: Night shift workers have a higher cancer risk, and some scientist have suggested possible link 
to lightning at work that could indirectly impact cancer risk by distribution of human circadian (day-night) 
regulation.  

There are always challenges in creating and implementing smart solutions that are truly serving the 
need of the people and making the places attractive to live.  Emerging challenges include connectively, 
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interloper ability data security non- visible effects of lightning spectral and light dosage for plant and poultry 
growth . questions have arisen with respect to potential health implications of blue-rich , solid-state or 
compact fluorescent lightning. Short wavelength visible light at very high intensities can be  phototoxic to 
retina , and the newly discovered retinal cells that influence circadian rhythm are strongly blue-sensitive. 
Changing fixture and control technology carpooled with integration expectation and energy management 
demands leave many lightning designer hesitant to fully embrace lightning control. Relying on manufacturers 
and engineers for all things “controls” related , the lightning the designer can ignore a vital tool in the design 
and weaken their position with their clients when problem occur.. Most of us take for granted that our city 
lights will illuminate the streets  but good quality city lightning can also create a feeling of safety , allowing 
citizen to enjoy life and make most of everything a city has to offer. Cities need to remain attractive and safe 
place for resident and visitors, to develops the centers of economic growth. But  this must be balanced by the 
harsh reality of budget constraints and the requirement to lower carbon footprints by using fewer resources. 
 
7.0 Conclusions: The future of the smart lightning market looks promising with opportunities in the 
residential and commercial sectors. the global smart lightning marker is expected to reach an estimates USD 
17.7 billion to 2022 and the forecast to grow at a CAGR of 23.9% from 2017 to 2022. The major drivers of 
growth for this market are development of smart cities, increase the usage of wireless technology  and 
increasing awareness of energy saving. Emerging  trend which have a direct impact on smart lightning 
industry. 
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Abstract 
         The work mainly concerns with study of the structural details,  microstructure, and optical properties of the CdS 
thin films. The study of semiconductor nanoparticles has been an interesting field of research for more than two decades. 
The confinement effect is observed for CdS particles when the particle sizes are equal to or less than 50 Å . Bulk CdS is 
widely used as a commercial photo detector in the visible spectrum. It is also used as a promising material for buffer 
layers in thin film solar cells is for conversion in electricity/ voltage. The optical properties of CdS nanoparticles have 
been extensively studied in recent years as this material exhibits pronounced quantum size effects.Various properties like 
optical absorbance, dc and ac conduction behavior have been investigated in close correlation with the microstructure of 
the films. It involves the study of nanocrystalline CdS thin films by sol-gel spin coating deposition techniques, studying 
growth, microstructure, and morphology and from that correlating the microstructure to its physical and optical 
properties are used for energy saving appliances. 
Keywords : morphology, microstructure , optical  
 
Introduction 

The study of semiconductor nanoparticles has been an interesting field of research for more than two 
decades. This is because it gives an opportunity to understand the physical properties in low dimensions and 
to explore their vast potential for applications, e.g. in optoelectronics [1-4]. The latter is particularly based on 
the large variations of the band gap as a function of particle size, which is a consequence of quantum 
confinement [5-11]. Moreover, small nanoparticles allow the study of relevant surface properties due to the 
high surface to bulk ratio. In semiconductor nanoparticles, strong confinement effects appear when the size of 
the nanoparticles is comparable to the Bohr radius of the exciton in the bulk material. The confinement effect 
is observed for CdS particles when the particle sizes are equal to or less than 50 Å [9, 10]. Bulk CdS is widely 
used as a commercial photodetector in the visible spectrum. It is also used as a promising material for buffer 
layers in thin film solar cells [12, 13]. The optical properties of CdS nanoparticles have been extensively 
studied in recent years as this material exhibits pronounced quantum size effects [14, 15]. A lot of work has 
been done on the preparation of these nanoparticles, and a wet chemical synthesis has come up as a promising 
technique because of the ability to produce various sizes and large quantities of the nanoparticles [14, 16-18]. 
Since very small nanoparticles have larger surface to volume ratios, many properties are directly related to the 
particle surface. The surface properties of the nanoparticles have been studied much less than the bulk 
properties [19, 20], even though this information is of significant importance, and therefore many interesting 
aspects of nanoparticles are still not revealed.  

Photoelectron spectroscopy (PES) has a great potential to probe the surface of such particles. This is 
because of the small inelastic mean free paths of emitted photoelectrons. Thus, in metals, where the Fermi 
level lies in the center of a band, the relevant energy level spacing is still very small, and at temperatures 
above a few kelvin, the electrical and optical properties more closely resemble those of a continuum, even in 
relatively small sizes (tens or hundreds of atoms)[12] In semiconductors, however, the Fermi level lies 
between two bands, so that the edges of the bands dominate the low-energy optical and electrical behavior. 
Optical excitations across the gap depend strongly on the size, even for crystallites as large as  10 000 atoms. 
 
1.Structural studies     
  1.1 X-ray diffraction     
        The XRD pattern of the precipitated nanoparticles was illustrated in Fig. 1 It can be attributed to 
hexagonal CdS (JCPDS – file No. 10-0454). The broadened peaks are indicating that the sizes of the particles 
are in nanorange. In order to achieve more confirmative information, the Debye–Scherer formula [21];  
                                     L = 0.9λ /B cosθ =34 nm 
has been applied to calculate the size of the nanoparticles. Here, L is the coherent length, λ is the wavelength 
of X-ray radiation, B is the full-width at half-maximum (FMWH) of the peak, and θ is the angle of diffraction. 
In the case of spherical crystallites, the 
corresponding crystallite size of nanoparticles obtained in this way is 34 nm which confirms our findings in 
SEM image . 
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                                                                        Figure  1 XRD pattern of CdS nanoparticles. 
1.2.  Transmission Electron Microscope (TEM) 
            Fig.2.A) TEM image of CdS triangular shaped nanocrystals. B) HRTEM of a nanocrystal. C) PS of 
this nanocrystals. The transmission electron microscopy (TEM) pattern [22] (Fig. 2A) shows that most of the 
particles are characterized by an angular shape with an average size of 10 nm. To determine the structure of 
isolated triangular nanocrystals, high-resolution transmission electron microscopy (HRTEM) [23] experiments 
and image processing by the square Fourier transform (power spectrum, PS)[24] are performed. A large 
collection of triangular nanocrystals is used and the data 

obtained are highly reproducible. The HRTEM image of the triangular nanocrystals shows several 
lattice planes (Fig. 2 B). The PS shows several well defined sharp spots: the inner three pairs are characterized 
by an inter-plane distance of 3.626A0. The second order is well defined. Another series of spots corresponds 
to a distance of 2.1094 A0 with a 600 angle between the spots. These experimental data are compared with the 
calculated single crystal diffraction patterns [25] oriented in [111] and [001] direction for cubic (zinc blende) 
and hexagonal (wurtzite) structures, respectively. For the cubic phase, the first order external diffraction spots 
are observed. Conversely, for the hexagonal phase all the spots are present (inner and external). Table 2 
compares the calculated and experimental data of the inter-planar distances and shows rather good agreement 
between these data. The spots corresponding to 100, 110, and 200 diffraction of the hexagonal structure 
(wurtzite) are shown in Fig. 2C. Hence, from this, it can be concluded that isolated triangular nanocrystals are 
crystallized in a wurtzite structure. The well-defined second-order diffraction spots indicate a high 
crystallinity of the nanoparticles. The triangular shape of PS spots (Fourier transform form factor) indicates a 
highly homogeneous surface. Thus, at the few-nanometer scale it can be concluded that the isolated triangular 
particles are highly crystallized in a hexagonal structure with a homogeneous surface. Figure 11 also shows 
nanocrystals having other shapes. It is difficult to know if they result from coalescence after growth or they 
grow like that. However, from the results obtained with other nanocrystals the tendency will be to say that 
they grow like that. 
. Calculated single crystal diffraction for the [001] plane of wurtzite CdS with  
               electron radiation k = 0.02508A0 compared with the experimental results. 

Diffraction d calculated    (A0 ) d experimental (  A0) 
100 3.5861 3.626 
110 2.0705 1.810 
200 1.7931 1.810 

Table 1 
 

 
Figure 2 
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. A) TEM image of CdS triangular shaped nanocrystals. B) HRTEM of a 
                        nanocrystal. C) PS of this nanocrystal 
 
2 Optical studies 
2.1 Optical absorption measurements 
          Figure 3 shows the room temperature absorption spectra. The absorption edges of the nanocrystalline 
samples are observed at lower wavelengths signifying a blue shift. Figure 4 shows the size dependence of the 
band gap, clearly showing a blue shift with decreasing crystalline size. It is clear from the figure that a change 
in band gap could be achieved in the band gap from 2.405eV to 2.97eV as we narrow down the crystalline 
size. 
  It is clearly observed that at lower wavelengths nanocrystalline samples show a blue-shift. The sample (S1) 
is expected to be of smaller size, as it was prepared with a relatively higher proportion of the capping agent. 
This is supported by the shift of the absorption band edge to still lower wavelength compared to that of sample 
(S2). This clearly demonstrates a progressive increase of the band gap with decreasing cluster size in CdS 
nanocrystallites. In more qualitative terms, the sample of larger clusters (S2) has an absorption edge at 461nm 
(2.69eV) and another one with smaller clusters (S1) has an edge at 396nm (3.13eV). Thus the shift in the band 
gaps are 0.3eV and 0.73eV for clusters (S2) and (S1) respectively. These shifts corresponds to 40A0 and 20A0 

diameter particles for these two nanocrystallite samples, when analyzed on the basis of experimental results as 
well as tight binding calculations reported by Wang and Herron[28]. However the excitonic feature is not 
pronounced in any of these samples. This may be due to a large size distribution of particles. 
 

 
. Figure 3 

 Room temperature absorption spectra of CdS samples. 
 
 
 

 
                      Figure 4. The size dependence of the band gap. 
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2.2. Photoluminescence measurements   
 
           Fig. 5 shows the PL emission spectrum of an absolute ethanol solution containing CdS nanoparticles 
that are obtained by the offered route. The pattern consists of one strong and narrow emission at 340 nm using 
a 220 nm excitation wavelength. The luminescence at 340 nm may be attributed to a higher level transition in 
CdS crystallites. It was reported that this kind of band-edge luminescence is caused by the recombination of 
excitons and/or shallowly trapped electron-hole pairs [24]. The apparent blue shift and the strong peak are also 
indicative of size quantization in as-prepared CdS nanoparticles. In our synthetic system, the investigations of 
CdS nanoparticles formation indicated that the nucleation and growth were well controlled. Firstly, 
ethylenediamine, as a strongly bidentating solvent, was ready to form relatively stable Cd2+ complexes 
[25,26]. Next, the Na2S generate S2- ions slowly and homogeneously. The S2- ions will react with the Cd2+ ions 
that has chelated with ethylenediamine in a reversible and effective pathway to produce small CdS 
nanoparticles [27] 
                                                       

  Figure 5  
 
. Photoluminescence emission spectrum of CdS  nanoparticles 
2.3 Photovoltage measurements   
 
Table 2: Open-circuit voltage (Voc) and short-circuit current (Jsc) as a function of   band   gap for different 
CdS samples for photoelectrochemical solar cells. 
 

Thickness (nm) Band-gap Voc (mV) Jsc (uA/cm2) 
40 2. 95 679 458 
20 3.01 686 458 

 
Table 2. Shows the open-circuit voltage (Voc) and short-circuits current (Jsc) as a function of band gap for 
different CdS samples for photoelectrochemical solar cells with configuration Ti/CdS/Na2SO3/Pt. The 
intensity of illumination used was 60mW/cm2. It is clear from the table that photovoltage increases for 
nanocrystalline sizes. 
Result & Conclusions 

Nanocrystalline semiconductor materials such as CdS have attracted considerable attention due to 
their unique properties, which are not present in bulk materials. These nanoparticles exhibit size dependent 
properties (size quantization effects) such as a blue shift of absorption onset, a change of electrochemical 
potential of band edge, and an enhancement of photocatalytic activities, with decreasing crystallite size. CdS, 
in particular, have been extensively studied due to their potential applications such as field effect transistors, 
light emitting diodes, photocatalysis and biological sensors. Many synthetic methods have been employed to 
prepare CdS nanoparticles including soft chemical reaction, solid-state reaction, sonochemical preparation, 
microwave heating, photoetching  and reverse micelle . In this investigation, we have developed a new 
method to produce CdS nanoparticles of small sizes using sol gel process. 
        The XRD pattern of CdS nanoparticles showed the materials to be of the nanometric size regime with a 
predominantly cubic phase. It was shown that the sizes of nanoparticles are 30-40 nm, which confirms from 
SEM. 
          The transmission electron microscopy (TEM) pattern shows that most of the particles are characterized 
by an angular shape with an average size of 10 nm. To determine the structure of isolated triangular 
nanocrystals, high-resolution transmission electron microscopy (HRTEM) experiments and image processing 
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by the square Fourier transform (power spectrum, PS) are performed. The HRTEM image of the triangular 
nanocrystals shows several lattice planes. The PS shows several well defined sharp spots:  
               The CdS nanoparticles showed blue shift in their UV-VIS absorption band edge. The PL spectrum of 
CdS nanoparticles showed fluorescence band with a maximum at about 315 nm. 
     Photovoltage measurement shows that the photovoltage increases for nanocrystalline sizes. 
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Abstract 
         The work mainly concerns with study of the structural details,  microstructure, and optical properties of the CdS 
thin films. Various properties like optical absorbance, dc and ac conduction behavior have been investigated in close 
correlation with the microstructure of the films. It involves the study of nanocrystalline CdS thin films by sol-gel spin 
coating deposition techniques, studying growth, microstructure, and morphology and from that correlating the 
microstructure to its physical, electrical and optical properties. 
Keywords : morphology, microstructure. 
 
1.0 Introduction 

The study of semiconductor nanoparticles has been an interesting field of research for more than two 
decades. This is because it gives an opportunity to understand the physical properties in low dimensions and 
to explore their vast potential for applications, e.g. in optoelectronics [1-4]. The latter is particularly based on 
the large variations of the band gap as a function of particle size, which is a consequence of quantum 
confinement [5-11]. Moreover, small nanoparticles allow the study of relevant surface properties due to the 
high surface to bulk ratio. In semiconductor nanoparticles, strong confinement effects appear when the size of 
the nanoparticles is comparable to the Bohr radius of the exciton in the bulk material. The confinement effect 
is observed for CdS particles when the particle sizes are equal to or less than 50 Å [9, 10]. Bulk CdS is widely 
used as a commercial photodetector in the visible spectrum. It is also used as a promising material for buffer 
layers in thin film solar cells [12, 13]. The optical properties of CdS nanoparticles have been extensively 
studied in recent years as this material exhibits pronounced quantum size effects [14, 15]. A lot of work has 
been done on the preparation of these nanoparticles, and a wet chemical synthesis has come up as a promising 
technique because of the ability to produce various sizes and large quantities of the nanoparticles [14, 16-18]. 
Since very small nanoparticles have larger surface to volume ratios, many properties are directly related to the 
particle surface. The surface properties of the nanoparticles have been studied much less than the bulk 
properties [19, 20], even though this information is of significant importance, and therefore many interesting 
aspects of nanoparticles are still not revealed. Photoelectron spectroscopy (PES) has a great potential to probe 
the surface of such particles. This is because of the small inelastic mean free paths of emitted photoelectrons, 
2.0 Structure of CdS: 
            Cadmium sulphide is a wide band gap semiconductor with Eg ≈ 2.5 eV [21]. It is used in 
photodetectors and for solar cell applications as n-type window layers in heterojunction devices [22]. The 
optical properties of CdS have been extensively studied [23, 24]. Quantum size effects are quite pronounced 
because CdS has a rather large rB (≈3 nm) [25]. CdS nanoparticles are attractive candidates for optoelectronic 
applications as it is possible to engineer the band gap over a wide spectral range (visible to UV).Bulk CdS has 
a hexagonal wurtzite-type (W) crystal structure with a = 0.4160 nm and c = 0.6756 nm [26]. Two other 
structures (see table 1) are observed only in nanocrystalline CdS [36]: (a) a cubic zinc blende (Z) phase under 
ambient conditions, and (b) a high-pressure rock salt phase [27]. The wurtzite to rock salt transformation 
involves not only a change in symmetry (hexagonal to cubic) but also a change in the nearest-neighbour 
atomic coordination (from four to six), whereas the wurtzite to zinc blende transformation involves only a 
change in symmetry. The two types of transition are affected by particle size in different ways.  
      There exists a large number of methods to obtain clusters with different properties. These were 
developed over many years. The cluster preparation methods can be classified in two general classes as gas 
phase methods and condensed phase methods. Often gas phase clusters are produced and studied in the gas 
phase only, or they are deposited on a solid surface. These methods are used for small quantities of clusters. 
The second class of synthesis is that in which the clusters are obtained in the condensed phase. These methods 
are mainly divided into two classes as chemical and physical methods. Chemical methods are promising in 
terms of cost reduction and ability to produce large amounts of particles. Usually the nanoparticles are being 
capped by different organic molecules since this is an easy way of stabilizing them to avoid agglomeration. 
CdS nanoparticles are of the great interest since many years. The reason may be that this small band gap 
material shows interesting size quantization effects (below the Bohr radius, i.e. 30 Å), and the nanoparticles 
can be obtained in macroscopic amounts for various characterizations, which is difficult for many other II-VI 



Aayushi International Interdisciplinary Research Journal ( AIIRJ ) Special Issue No. 48 ISSN 2349-638x 
 

www.aiirjournal.com Impact Factor 5.707 Peer Reviewed Journal Mob.No. 8999250451 140 

 

semiconductor particles excluding CdSe and to some extend CdTe. An important aspect of research on 
nanoparticles has been to prepare size selected particles in order to study various size dependent features. 
There were many efforts to synthesize size selected CdS with a very narrow size distribution, however only a 
few were successful [2, 4,5]. Most of the techniques follow an organic capping route and a wet chemical synth 
esis with solvents like ethanol, methanol, acetonitrile, dimethylformamide(DMF), etc. The particles are 
obtained as free standing powders and can be redissolved to form a “nanoparticles solution”. Polyphosphate 
and thiols are the most commonly used capping agents. Use of monochromatic light to irradiate a colloidal 
solution of CdS particles was adopted in order to produce various sizes. Gel electrophoresis in order to 
separate sizes was used [23]. Monodispersed CdS particles can be found in the literature in a few cases [12], A 
report on photoemission studies also shows nice absorption spectra of two monodispersed CdS nanoparticles 
(produced in DMF) [15]. We have done an extensive literature search in order to reach our goal of producing 
highly monodispersed nanoparticles using wet chemical synthesis 
 
3.0 Materials and Methods 
3.1 Transmission Electron Microscope (TEM) 
            Fig.1.A) TEM image of CdS triangular shaped nanocrystals. B) HRTEM of a nanocrystal. C) PS of 
this nanocrystals. The transmission electron microscopy (TEM) pattern (Fig. 1A) shows that most of the 
particles are characterized by an angular shape with an average size of 10 nm. To determine the structure of 
isolated triangular nanocrystals, high-resolution transmission electron microscopy (HRTEM) experiments and 
image processing by the square Fourier transform (power spectrum, PS) are performed. A large collection of 
triangular nanocrystals is used and the data 
obtained are highly reproducible. The HRTEM image of the triangular nanocrystals shows several lattice 
planes (Fig. 1 B). The PS shows several well defined sharp spots: the inner three pairs are characterized by an 
inter-plane distance of 3.626A0. The second order is well defined. Another series of spots corresponds to a 
distance of 2.1094 A0 with a 600 angle between the spots. These experimental data are compared with the 
calculated single crystal diffraction patterns  oriented in [111] and [001] direction for cubic (zinc blende) and 
hexagonal (wurtzite) structures, respectively. For the cubic phase, the first order external diffraction spots are 
observed. Conversely, for the hexagonal phase all the spots are present (inner and external).  

Table 1 compares the calculated and experimental data of the inter-planar distances and shows rather 
good agreement between these data. The spots corresponding to 100, 110, and 200 diffraction of the 
hexagonal structure (wurtzite) are shown in Fig. 11C. Hence, from this, it can be concluded that isolated 
triangular nanocrystals are crystallized in a wurtzite structure. The well-defined second-order diffraction spots 
indicate a high crystallinity of the nanoparticles. The triangular shape of PS spots (Fourier transform form 
factor) indicates a highly homogeneous surface. Thus, at the few-nanometer scale it can be concluded that the 
isolated triangular particles are highly crystallized in a hexagonal structure with a homogeneous surface. 
Figure 2 also shows nanocrystals having other shapes. It is difficult to know if they result from coalescence 
after growth or they grow like that. However, from the results obtained with other nanocrystals the tendency 
will be to say that they grow like that. 
Table 1. Calculated single crystal diffraction for the [001] plane of wurtzite CdS with  
               electron radiation k = 0.02508A0 compared with the experimental results 

Diffraction d calculated    (A0 ) d experimental (  A0) 
100 3.5861 3.626 
110 2.0705 1.810 
200 1.7931 1.810 

 

 
Figure 1. A) TEM image of CdS triangular shaped nanocrystals. B) HRTEM of a nanocrystal. C) PS of this 
nanocrystal 
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 Scanning Electron Microscope (SEM) 

 
                            Figure 2. SEM image of CdS nanoparticles  
4.0 Electrical transport studies  

4.1 Electrical Conductivity  
              Variation of dc conductivity σdc and ac conductivity σac of CdS with temperature is shown in figure 3. 
The log σdc vs 1000/T graph of CdS shows two distinct regions, the first region indicating a slow increase of 
conductivity with temperature and the second one indicating a rapid increase beyond this temperature. σac of 
CdS samples is found to increase linearly with frequency. Ac conductivity σac increases at a low rate with 
temperature initially and more rapidly beyond about 425K. The σ ac versus 1000/T graphs of the samples at 
low frequencies show a maximum around almost the same temperature. The variation of dielectric constant Є 
and the ac conductivity σac of the CdS samples as function of temperature is shown in figure 4.  
           It is clear from the present study that the dc conductivity of CdS increases at a lower rate or is 
approximately constant up to 500K and thereafter the conductivity increases at a rapid rate. Beyond Tc it is 
seen that the portion of the σdc versus 1000/T is almost a straight line showing an Arrehenious behaviour. The 
lack of dependence of conductivity on temperature up to Tc may be attributed to the large band gap 
(nanosize), due to which the charges are not released from the particles by thermionic emission are not 
available for tunneling. The conductivity above Tc is due to both thermionic emission and tunneling of charge 
carriers across the barrier. Because of the small size of the particles, the charge carriers reach the surface of 
the particles more easily enabling easy electron transfer by thermionic emission, or tunneling or both, 
enhancing the conductivity  
        The dielectric constant of nanoparticles of CdS is found to be larger than the corresponding values of 
CdS crystals [30, 31]. Also σ ac of CdS is much larger than that of the bulk crystals [32, 33].Unlike the case 
of ionic crystals, where the effective fields CdS nanocrystalline were synthesized using thiophenol as capping 
agent. By changing the relative ratio of sulphide to thiophenol, clusters of different sizes were obtained. 
Electrical and optical properties of CdS nanocrystallites exhibit extraordinary behavior over that of bulk. 

Eeff = E + (4/3) л P, 
       For semiconductors Eeff should be essentially equal to the macroscopic field E,  

i.e. Eeff = E. 
        This leads to an expression for Є of the form Є - 1 = 4лα/V where V is the volume. The large value of Є 
of pallets of nanoparticles of CdS compared to the corresponding bulk values may due to the small of V in the 
above expression. The very large value of σac of CdS may be attributed to the defect structure of the particles 
[34, 35]. 

 

 
Figure 3. Variation of log of dc conductivity σ dc and ac conductivity σ ac of CdS  
                   with 1000/T. 
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         Figure 4. Variation of dielectric constant Є of CdS samples with temperature 
 
5.0 Result & conclusion 

The basic principle of sol-gel technique is to make a solution of the elements of desired composition 
in an organic solvent, polymerize the solution to form gel then it is decomposed in the substrate in a spin 
coater with in definite speed of rotation to form a uniform thin films. 

        The XRD pattern of CdS nanoparticles showed the materials to be of the nanometric size regime with a 
predominantly cubic phase. It was shown that the sizes of nanoparticles are 30-40 nm, which confirms from 
SEM. 
             AFM analysis of a film shows that the surface is composed of crystallites with an approximate size of 
30 nm grouped together into larger agglomerates. 
          The transmission electron microscopy (TEM) pattern shows that most of the particles are characterized 
by an angular shape with an average size of 10 nm. To determine the structure of isolated triangular 
nanocrystals, high-resolution transmission electron microscopy (HRTEM) experiments and image processing 
by the square Fourier transform (power spectrum, PS) are performed. The HRTEM image of the triangular 
nanocrystals shows several lattice planes. The PS shows several well defined sharp spots:  
       The log σdc vs 1000/T graph of CdS shows two distinct regions, the first region indicating a slow increase 
of conductivity with temperature and the second one indicating a rapid increase beyond this temperature. σac 
of CdS samples is found to increase linearly with frequency. Ac conductivity σac increases at a low rate with 
temperature initially and more rapidly beyond about 425K. The σac versus 1000/T graphs of the samples at 
low frequencies show a maximum around almost the same temperature. 
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Abstract: 

 Solid-state lighting (SSL) is an - illumination technology that has emerged in the past decade due to the 
development of white light-emitting diodes (LEDs). Currently, LEDs use a mature technology that can outperform 
traditional light sources due to their higher efficiencies, longer lifetimes, fast switching, robustness and compact size. 
The working principle of LEDs is based on electroluminescence, that is, the radiative recombination of injected electron-
hole pairs in a material We expect to see widespread replacement of traditional ii.ght sources, with LEDs within the next 
two decades, leading to considerable reduction in worldwide electricity consumption. To facilitate this transition, we 
must integrate LEDs into many different applications. To do this, we must be able to accurately and specifically control 
brightness, color and directionality of light emitted from LEDs. It appears that this control may be achieved using 
nanostructures. Metallic nanostructures supporting plasmonic resonances are an interesting alternative to this approach 
due to their strong light-matter interaction, which facilitates control over light emission without requiring external 
secondary optical components. 
Keywords: 
1. Nanocrystal Devices 

Examples of NC devices include photoresistors, diodes with rectifying I-V characteristic, field-effect 
transistors, memory elements, light-emitting and photovoltaic devices, etc. All of these have been recently 
assembled from chemically synthesized metal and semiconductor NCs. Among the benefits provided by this 
class of electronic materials, there are properties inherent to nanoscale materials such as size-dependent 
electronic structure, charging energy, melting temperature, and other parameters that can be finetuned by 
varying NC size. For example, superior luminescent properties of semiconductor NCs (size-tunable color, 
narrow emission band, almost 100% luminescence quantum efficiency, high stability, etc.) have been utilized in 
lightemitting devices (LEDs). In addition, colloidal NCs offer opportunities for inexpensive device fabrication 
by solution-based techniques like spin-coating, dip-coating, inkjet printing, etc., and can be used in roll-to-roll 
processing. As a result, colloidal NCs are condidered as a very promising class of materials for large area 
applications, such as thin film solar cells and for the applications where low fabrication cost is very important. 
Along these lines, solution-cast NC field-effect transistors (FETs) show respectable carrier mobilities, which 
compare favorably to the best devices made from organic electronicmaterials.(23,24,87,130,132) Several 
interesting concepts have been proposed for NC-based solar cells. (115, 133-136) The progress in developments 
of commercially successful NC devices requires collaborative efforts of chemists synthesizing new materials, 
scientists studying materials properties, engineers working on device architecture, and technologists involved in 
the process of device fabrication. In this section, we provide an overview of state-of-the-art for several classes 
of applications utilizing colloidal NCs. 
2.. Light-Emitting Devices (LEDs) 

Colloidal NCs have been explored as the emitters for thin film light-emitting diodes (LEDs).(137-
145) In a typical LED, a thin layer of light-emitting NCs, for example, CdS/CdSe/ ZnS core-shells or Cd1-
xZnxSe (recombination layer), is sandwiched between the hole transport layer (HTL) and electron transport 
layer (ETL), which provide injection of carriers into the NCs (Figure.1.) The performance of NCs-based 
LEDs has remarkably improved over the past decade.142,146,147) Among the strong points of NC-based 
LEDs are their high color purity (i.e., narrow emission band) and tunability of the emission color from UV to 
near-IR by simply varying  the NC size(.148) Because size-dependent emission of semiconductor NCs is well 
described by the quantum dot (QD) formalism, the NC-based LEDs are often named “QDLEDs”. 
To be fully competitive with other emerging  
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Figure 1 Schematic diagram and a typical structure of a thin film LED utilizing semiconductor NCs 
technologies such as organic LEDs, both brightness and especially lifetime of QD-LEDs have to be 
considerably improved.  
3.operation and review recent progress in NC-based LEDs.  

 
Figure.2.Optical photographs of green,yellow, and red light emitting devices using CdS/CdSe/ZnS core-shell 
nanocrystals with different sizes of CdSe cores.  
4.Photodetectors 

There is a large variety of sensitive photon detection systems operating in the visible spectral range: 
photomultiplier tubes, single crystal silicon detectors, and CCD cameras. Unfortunately, in the infrared the 
situation is not nearly as good; available detection systems, especially arraybased, are either insensitive or 
very expensive. The reason is simple; silicon, which is a main workhorse for CCD and APD technologies, 
cannot operate beyond 1.1 µm, whereas other materials show higher noise levels or are difficult to process 
using standard single-crystal-based microfabrication techniques. At the same time, markets for near-IR and 
mid- IR detectors span from telecommunication to night-vision systems, bioimaging, environmental sensing, 
spectroscopy, and chemical analysis. For all of those areas, it is highly desirable to find new materials that 
enable high detectivity at a reasonable cost. Recent developments provide good expectations for 
photodetectors based on NC solids. Application of NCs for photon detection is receiving steadily growing 
attention. The progress in this direction is driven by the unique opportunities given by the size-tunable NC 
electronic structure, NC surface chemistry, and surface trap engineering, compositional flexibility, and the 
possibility to manufacture devices using inexpensive solution processing. Relatively wide band gaps of 
conductive organic 

polymers and small molecules limit their absorption to visible spectral range. For applications 
requiring light absorption/ emission in the near-IR region, inorganic NCs, especially those made of narrow-
gap PbS, PbSe,CdS/CdSe,PbTe, HgTe, InAs, and InSb semiconductors, are in strong position to compete with 
other technologies, because their band gap can be precisely tuned from the visible spectral region upto the 
wavelengths of 3500 nm. For more detail on the synthesis 
and optical properties of IR-active NCs, we refer the readers to a recent review by Rogach . 
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Figure 3 (a) A sketch of typical thin film photoconductive photodetector. Interdigitate electrode structure is 
deposited onto the surface of active semiconductor 

 
Figure 3 (b) A photodetector geometry that is typically used for NC-based devices: thin NC layer is deposited 
on top of the prepatterned electrode structure.  
5.Light-emitting diodes (LEDs): 
 

 
Fig :4 Different Light-emitting diodes (LEDs) 

Light-emitting diodes (LEDs) are driving a shift towards energy-efficient illumination. Nonetheless, 
modifying the emission intensities, colors and directionalities of LEDs in specific ways remains a challenge 
often tackled by incorporating secondary optical components. Metallic nanostructures supporting plasmonic 
resonances are an interesting alternative to this approach due to their strong light-matter interaction, which 
facilitates control over light emission without requiring external secondary optical components. An efficient 
light source is characterized by the three following aspects: 

 a. the generation of photons from electrical power with minimal losses 
 b. a maximum of the generated photons illuminates the desired object, which can be for example a 

secondary optical element, or an open space 
 c. the emission spectrum is optimized for the sensitivity of the detector, which in case of general 

lighting is the human eye. A lot of progress has been made to improve the electrical LED efficiency 
mentioned above in a) since the first LED has been introduced. Furthermore, over the past few years, a lot of 
attention has also been paid to point c), the optimization of the white light emission spectrum with respect to 
the human eye sensitivity curve. However, the latter has to be done with the boundary condition of still 
representing all the colors visible to the human eye, which is typically characterized by the color rendering 
index (CRI). Several ways on how to achieve highly efficient systems while maintaining an acceptable CRI 
have been proposed and realized.  
6.Plasmonic LED : 

Nanostructures, which have dimensions comparable to the wavelength of light, are especially, suited 
to enhancing light-matter modification interactions. 

 
    Fig. 5.grahical representation 
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Metallic surfaces and nanostructures supporting surface plasmon polariton (SPP) resonances are of 
particular interest in this regard. These resonances have their origin in the coherent oscillation of charge 
carriers in the metal. The spontaneous emission from sources in the proximity of metals can be modified by 
SPPs, thereby, influencing the emission rate and directionality. These modifications are analogous to the 
resonant amplification and directional radiation of antennas. Therefore, metallic nano-particles supporting 
SPPs have been referred to as optical antennas or nano-antennas. However, integrating such resonant 
nanostructures into state-of-the-art lighting applications remains challenging. The vast majority of studies has 
focused on modification of the emission properties of single and low-efficiency emitters, while real 
applications in SSL require modification of emission over macroscopic areas, typically, in the mm2 range, of 
highly efficient emitters for which the typical photoluminescence quantum yield (QY) exceeds 90%. Until 
recently, these stringent requirements have limited the use of plasmonic structures for SSL. This situation is 
quickly changing due to the introduction of cost-effective nanofabrication techniques for use in light 
extraction, spectral shaping of emissions and strong beaming, without requiring additional external optical 
components. 

 
   Fig. 6. Plasmonic LEDS 
 
  Plasmonic nanostructures are known to influence the emission of near-by emitters. They can enhance 
the absorption and modify the external quantum efficiency of the coupled system. It has been shown that 
periodic plasmonic metal nanoparticle (NP) arrays can largely enhance the photoluminescence of nearby 
emitters in particular directions for a certain narrow wavelength range. This enhancement corresponds, on the 
one hand, to a modification of the angular emission profile, as more light is emitted in a specific direction than 
in others at a particular wavelength. On the other hand, it also corresponds to a modification of the spectrum 
in a particular direction or small solid angle, as in this angular range more emission occurs at certain 
wavelengths than at others. Therefore, using periodic plasmonic arrays in combination with LED phosphors 
can address both points b) and c) mentioned above simultaneously. Using such a plasmonic LED device could 
therefore, show the following advantages over a regular phosphor-converted LED: 

 Modification of the angular emission profile such that the periodic plasmonic NP array could 
replace (partly) bulky secondary optical structures for focusing and collimating light in 
lighting applications.  

 Shaping of the emission to better fit the eye sensitivity, especially in the red part of the visible 
spectrum.  

7.Developmental Status: 
A. Confinement-which occurs due to the large difference in refractive index between the 

semiconductor and the ambient media-leads to severe total internal reflection at the interface, lowering the 
light extraction efficiency (LEE) of Ill nitride LEDs. The light trapped inside of the LED device is eventually 
reabsorbed, thereby, decreasing its efficiency. To achieve high light excitation and output performance, LEE 
enhancement is crucial. By modifying the chip shape or its surface morphology, the LEE can he improved, 
Several approaches have been proposed for the fabrication of different structures, either-inside of the substrate 
or on its surface (e.g., photonic crystals, nano pyramids, a patterned substrate, surface roughness, and 
reflectors). The typical scale of these structures ranges from a few hundred nanometers to a few micrometers, 
depending on the resolution limit of the optical lithographic technology used. 

B. New methods that enhance the efficiencies of LEDs using nanostructured  metals are being 
investigated, this is on emerging field that incorporates physics, materials science, device technology and 
industry. To evaluate the possibility of using plasmonics to enhance the light emission of a phosphor 
converted LED device and create an efficient directional light sources ,regular arrays of aluminum 
nanoparticles covered with a red dye layer are under investigation. In array; of aluminum nanocylinders, with 
a diameter of 140nm combined with a thin (650 nm) layer of luminescent material, very narrow resonances 
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have been observed, which leads to large enhance factors of up to 70 and 20 for excitation with the directional 
blue laser sources and a lambertian LEDs respectively, in a small spectral range in particular angles. These 
changes in angular emission profile of the red dye as well as the spectral shape of its emission can help to 
optimize the efficacy of phosphor-converted LED modules and increase the amount of useable light in a 
certain angular cone. Using Foul ier microscopy, large modifications of the angular emission profile as well as 
spectral shaping ;ire observed for these plasmonic LED device 
if compared to reference plasmonic samples without nanostructures.  

Inorganic blue LEDs that are based on InGaN/GaN multi-quantum-well heterostructures are currently 
used in advanced architectures to obtain white-light emission. However, light generated in the active region of 
the multi-quantum-well structure can be reflected at the interfaces and trapped in the layered structure before 
it reaches the phosphor. To remedy this and maximize light extraction, metallic surfaces and nanostructures 
have been used. The metallic thin films used with SPPs have been applied directly to LEDs to enhance the 
spontaneous emission rate of excitons in quantum wells. The process can be explained as follows. Electron-
hole pairs are injected in the active region of the LED. When a metal layer is grown at a distance smaller than 
the evanescent decay length of the SPPs, the electron-hole pairs recombine, giving their energy to the SPPs. 
Thus, the metal provides additional states for exciton recombination. This enhanced density of states for 
exciton recombination can significantly increase the recombination rate. Because SPPs are evanescent surface 
waves, they cannot radiate to free space. The metallic surface can be made rough to efficiently couple SPPs to 
free space radiation and enhance the emission intensity. Enhancement of the visible light emission originates 
from a combined higher recombination rate and a higher quantum-well extraction efficiency enabled by the 
nanometer-sized roughness in the metal layer. Although such random textures result in improved extraction 
efficiencies, they provide little control over the directionality of the emitted light, which typically displays a 
Lambertian profile.  

C.Accurate control over the angular distribution of the emission can be achieved using metallic 
nanostructures, which are directly fabricated, with predetermined geometries and dimensions, on the emissive 
semiconductor surface. A periodic designs may also be used to avoid undesirable angular and/or spectral 
dependencies. Unidirectional beaming of the LED emission has been recently demonstrated using a periodic 
array of optical antennas with specifically designed geometries. The silver flat film causes a substantial 
reduction in the intensity of the emitted light for both polarizations because no mechanism is provided to 
scatter the excited SPPs into radiation. In contrast, in the direction of the maximum intensity for one 
polarization, the output intensity of the LED with metallic nanostructures is enhanced compared with that of 
the flat sample. This polarization dependence can be attributed to the asymmetric shape of the nanostructures. 
Emission enhancements with a preferential light polarization can be beneficial for applications where light 
impinges upon smooth surfaces at nearly grazing angles, for example, automotive lighting. In these cases, it 
may be desirable to selectively enhance the emission obtained for one polarization only, because the other 
polarization may lead to unwanted effects, such as glare from incoming drivers. 

 D.At the LSPR wavelength (-650 nm), the nanopyramid array beams more light toward the bottom of 
the pyramids. The opposite occurs at the SLR wavelength (-585 nm). These effects are due to the enhanced 
magnetoelectric response of the nanopyramid array (magnetic dipole moments are excited via the electric field 
of light), which originates from the pyramidal shape and height of the nanostructures. Future research should 
further investigate these phenomena in order to increase emission asymmetry maximize the fraction of the 
emitted intensity that can be efficiently used in SSL. 
 
Limitless Advantages :-. LEDs constitute a new technology that is currently driving substantial changes in 
the way artificial light is generated .Several applications, for example,   screen or automotive lightning, 
require light to be directed in only one direction.  For planar structures, such as shallow  nano-antenna arrays, 
light beaming into small angles is enhanced with roughly equal strength in the  forward and backward 
directions. The light emitted  backward must be recycled using secondary optics, resulting in losses.   To 
address this issue, forward-backward light emission symmetry of planar structures can be broken by 
integrating an array of nanostructures with a pyramidal shape into the fluorescent layer. The inclusion of 
metallic . nanoparticles minimizes the need for optical components in LEDs, such as parabolic mirrors or 
condenser lenses that are used for beaming the emission. These optical elements are often bulky, increasinc; 
the total size of the LEDs and limiting their integration. Therefore, the performance of metallic nanoparticle 
arrays in SSL applications must be assessed in terms of overall system efficiency with and without the 
presence of the metallic nanoparticle arrays. From a device perspective, the enhancement of phosphor-layer 
emissions enabled by the use of nanoparticles must not only be compared with emissions obtained from the 
same layer when no nanoparticles are used. We must also compare the results obtained with the same 
phosphor layer under conditions in which the usual secondary optical elements are in place. An additional 
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advantage of nanoantenna-enhanced emission is that it also reduces the phosphor layer thickness, which is 
important with regard to heat dissipation. Heat reduces emission efficiency, limiting the performance of 
LEDs. So far, it has not been easy to use thin layers in pc LEDs owing to their low blue absorption; the 
Conversion efficiencies of these layers have not been sufficient to generate the desired emission spectrum.  
Results and Problems: The texturing process still has several disadvantages, h (Meyer, including non-
uniformity, high cost, material citogirtsdhaition, and limited efficiency enhancement. Due trans gh °Ptical 
transparency and low resistivity, a Parent conductive oxide layer (TCL) can be employed on the LED surface 
as an effective current spreading layer and graded refractive index material. Although the physics of strongly 
coupled Plasmon emitter system very rich, and the prospect of strongly   interacting   emitters   is   exciting,   
the   potential of this for use in light-emitting devices has rarely been discussed. One of the challenges in this 
only one regard is related to the poor QY that phosphor layers with high densities of organic molecules 
display. Although it is required to access the strong coupling regime, a high molecular density degrades the 
photoluminescence quantum yield QY of the ensemble via an effect known as ‘concentration quenching’. 
Therefore, challenges remain with regard to improving high-QY light-emitting devices via strong emitter- 
plasmon coupling . 
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Abstract:  
In India now day there are crisis in power like petroleum, natural gases, electric energy. In India generate an 

electric power is to save electric power is need of hour. For this calibrated/ accurate measurement of electric energy is 
essential for which digital voltmeter are used, which measure electric energy digitally. As electric power is pollution free 
form of energy and it is highly used for giving luxuries’ services to human being. The digital voltmeter are IC based 
hence it has high degree of accuracy in measurement.  Digital voltmeter can display numerical value of voltage on a 
display by using ADC. Here “IN0 to IN7” of ADC is configured to acquire an analog data available at its inputs. ADC 
converts it into digital & sends out that data to VHDL kit. The VHDL kit reads the outputs of ADC, using vhdl program it 
convert binary number into decimal, displays analog voltage on the screen at the same time. It is calibrated voltage 
measurement can be used for proper billing and power saving purpose in developing country like India. This   paper 
focus the light on how to fabricate high accuracy calibrated IC based digital voltmeter for electricity saving purpose in 
India.  
2. Introduction-  

Digital voltmeter can display numerical value of voltage on a display by using analogue to digital 
converter. Here “IN0 to IN7” of ADC is configured to acquire an analog data available at its inputs. ADC 
converts it into digital & sends out that data to VHDL kit. The VHDL kit reads the outputs of ADC, using 
vhdl program it convert binary number into decimal, displays analog voltage on the screen at the same time. 
 
3. System Hardware-  

General Description- ADC 0808, ADC 0807, ADC 0806 8-bit A/D converters. The ADC 8008 series 
is an 8-bit Monolithic digital to analog converter (ADC) featuring a full scale output current setting time of 
150ms. While dissipating only 33 mV. With±5Vsupplies. No reference current (l  ref) Trimming is required 
for most applications since the full-scale output current is typically ±1 LSB of255 l ref/256.Relative 
accuracies of better than ±0.19% assure 8 bit monotonically and Linearity while zero level output current of 
less than 4uA provides 8-bit zero accuracy for l ref 2mA. the power supply currents of the ADC 0808 series 
are independent of bit codes, and exhibits essentially constant device characteristics over the entire supply 
voltage range. The ADC 0808will interface directly with popular TTL, DTL, or CMOS logic levels, and is a 
direct replacement for the MC1508/MC1408 for higher speed applications  
 
4. Features-  
1) Easy interface to all microprocessors.  
2) Operates ratio metrically or with 5 VDC or analog span.  
3) Adjusted voltage reference.  
4) No zero or full-scale adjust required.  
5) 8-channel multiplexer with address logic.  
6) 0V to 5V input range with single 5V power supply.  
7) Outputs meet TTL voltage level specifications.  
8) Standard hermetic or molded 28-pin DIP package.  
9) 28-pin molded chip carrier package.  
10) ADC0808 equivalent to MM74C949. 11) ADC0809 equivalent to MM74C949-1.  
 
5.Key Specifications-  
1) Resolution 8 Bits.  
2) Total Unadjusted Error ±1⁄2 LSB and ±1 LSB.  
3) Single Supply 5 VDC.  
4) Low Power 15 Mw.  
5) Conversion Time 100 µs.  
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6. Information Of Vhdl Programming Language  
 
6.1.Introduction To Vhdl : The VHSIC Hardware Description Language is industry standard language used 
to describe hardware from the abstract to the concrete level. VHDL resulted from work done in the ‘70s and 
‘80s by the U. S. Department of Defense. VHDL usage has risen rapidly since its inception and it used by 
literally tens of thousands of engineers around the globe to create sophisticated electronic products. In 1986 
VHDL was proposed as an IEEE standard. It went through a number of revisions and changes until it was 
adopted as the IEEE 1076 standard in December 1987.  
 
A. Vhdl Terms: 
1) Entity – All designs are expressed in terms of entities. An entity is most basic building block in design. If 
the design is hierarchical, then top level description will have low level description contained in it.  
2) Architecture- All entities that can be stimulated have an architecture description. The architecture 
describes the behavior of entity. A single entity can have multiple architecture.  
3) Configuration-A configuration statement is used to bind a component instance to an entity architecture 
pair.  
4) Package- A package is a collection of commonly used data types and sub-programs used in a design. Think 
of a package as a tool box that contains tools used to build designs.  
5) Bus- The term bus usually brings to mind a group of signals or a particular method of communication used 
in a design of hardware.  
6) Process- Process is the basic unit of execution in VHDL. All operations that are performed in simulation of 
a VHDL description are broken into single or multiple processes. 
 
7.0 Experimental Setup-  

 
 
7.1. Setup Description:  

Digital voltmeter can display numerical value of voltage on a display by using ADC. Here “IN0” of 
ADC is configured to acquire an analog data available at its input , ADC converts it into digital & sends out 
that data to VHDL kit. The VHDL kit reads the outputs of ADC, using vhdl program it convert binary number 
into decimal, displays analog voltage on the screen at the  
same time.  
 
8.0 System Photograph-  
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9.01 Applications: Home application Automation: enables to have automatic, electronic, and even remote 
control of the home as well as the devices, fixtures, accessories, and appliances inside. Several manufacturers 
have already developed smart products for homes and various control systems that enable their automation.  
 
9.02. Use of Smart voltage measurement sysyem is summarized as: 
Light source, communication technology and applications is summarized as follows 

Light Source Power use Data use  Applications 
- Light Emitting      
  Diode 
- Fluorescent Lamps  
- High-Intensity ----  
 

-Wired 
-Digital  addressable 
lightning interface 
-Power line 
communication 
 

- Wireless  
- Zigbee  
-Enocean 
- Li-Fi  
- Wi-Fi 

- Indoor lightning  
--Commercial 
- Industrial  
- Residential 
-Others - Outdoor Lighting 
- Lighting for Public Places 

9.03. Moving Head appliance:  
A moving head has the ability to change colours and patterns. It has a wide range of mobility options, 

such as circular, pan and tilt. The newer moving heads can rotate between 360-180 degrees. They are visually 
more interesting to guests and offer a larger range of movement and lighting output than scanners.  
9.04 Scanning devices :  

There are many debates whether scanners are better than moving heads or vice versa. Scanners are 
faster than moving head fixtures. However, moving heads will capture the interest of your guests with its 
moving function. In today's market, intelligent lighting is manufactured with LED technology.  
9.05  LEDs Applications:  

With Solid-State Lighting successfully established for indoor outdoor and roadway lighting, the 
industry is poised to take LED to new dimensions. Within the smart lighting market, light emitting diodes 
(LEDs) are expected to remain the largest market and are expected to witness the highest growth over the 
forecast period. Declining cost of LEDs, low maintenance, and high energy efficiency are expected to spur the 
growth of this This really does mean everything, from bright and accurate kitchen lighting through to warm 
and cozy bedroom lighting with LED bulbs for all existing light fittings. To reduce your energy consumption 
without making sacrifices.  
 
10. Conclusions:  

The digital voltmeter by using VHDL programming language has been studied successfully. It 
worked as highly calibrated accurate digital voltmeter rather than other IC based voltmeter. It is used to 
measure voltage of any device      
 
11.0 Limitations:  

1. VHDL kit is high cost.  
2. We can obtain the voltage in limiting range.  

 
12.0 Future Enhancement:  
In future, we can design Digital Voltmeter to display fraction number by using VHDL programming. 
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Abstract: 

Since last two to three-decade enormous work has been done on nanoscale mixed metal oxide because of their 
interesting physico-chemical properties owing to their extremely small size and large surface area. Particles of 
nanometer size began to attract an attention of researchers of different field in the last 15-20 years. Their physical 
properties like magnetic permeability, dc electrical resistivity and dielectric properties make them useful in 
electromagnetic devices and capacitors. Due to novel properties exhibited by this material, there has been growing 
interest in synthesis of this kind of material. Along with their technological importance as magnetic materials, mixed 
metal oxide also established photocatalytic and gas sensing properties. All these properties mainly depend upon their 
chemical composition and microstructure of the materials. Desired composition is detected by Energy Dispersive 
Analysis of X-rays (EDAX). 
Key words :Metal oxide,Composition, EDAX technique. 
 
Introduction 

Mixed-metal oxides are an important class of compounds in solid state and materials chemistry. 
Mixed-metal oxides of the general formula, AB2O4 have a wide range of electrical and magnetic properties. 
These metal oxides have been investigated in the past because of their potential use as logic- or memory-
components or as lasers and light modulators in optical materials. The surface acidity/basicity of some of the 
alkaline earth and transition metal oxides has been correlated with their catalytic activity. The surface electron 
donor properties of some of the metal oxides are also correlated with their acid-base behavior and catalytic 
activity. Since the dawn of civilization man has been trying to understand nature and properties of solids, 
providing a basis for developing new tailor made materials with derived properties which can be converted 
into useful products by controlling their metallic constituents. These systems are of immense technological 
importance due to their diverse applications in sensors, transducers, microelectronics, magnatoelectronic 
devices, telecommunication systems and industrially important catalytic reactions. The interesting electrical 
and magnetic properties of these compounds are governed critically by their chemical composition. Hence 
preparation of oxides, with specific properties has gained much importance(1,2) . 

Spinel’s have a face centered cubic crystal structure with space group Fd3mO7
h.  The structure is 

derived from that of mineral spinel, MgAl2O4.  Hence the unit cell formula is M2+
8Fe3+

16O2-
32. The 32 oxygen 

ions form two kinds of interstitial sites- tetrahedral or A sites (four oxygen neighbors) and octahedral or B 
sites (six oxygen neighbors) per unit cell.  In all, there are 64 tetrahedral and 32 octahedral sites. Mixed metal 
oxide systems of transition metal ions like Cu2+, Co2+, Zn2+, Mn3+, Ni2+ and Fe3+ etc. have been investigated. 
The present work consists of the method of preparation of spinel’s elemental mapping of resultant 
composition with EDAX(3). 

 
 Synthesis Technique: 

Mixed metal oxide with composition NiMnxFe2-xO4 where x = 0.0, 0.5, 1.0, 1.5 and 2.0                        
was synthesized by sol-gel auto- combustion technique. Calculated amount of A.R. Grade citric acid (C8H8O7) 
and metal nitrates were used as starting materials. The above nitrates were taken in appropriate proportions 
and mixed together after dissolving them into the doubly distilled water. An aqueous solution of citric acid 
was added slowly with constant stirring to the metal nitrate solution and ammonia was added to adjust the pH 
at 10. The mixed solution was kept on hot plate with continuous stirring at 70oC. During the evaporation the 
solution becomes viscous and finally forms gel. The so formed gel was heated at 110oC, when all remaining 
water was released from the mixture, the gel automatically burnt with glowing flints. The auto-combustion 
was completed within a minute yielding the brown pulpy powders. The above synthesized powders were 
heated separately at 700oC for 8 hours to get final product. (4) 
 
Energy Dispersive Analysis of X-rays (EDAX): 

EDAX is a chemical microanalysis technique. The technique utilizes X-rays that are emitted from the 
sample during bombardment by the electron beam to characterize the elemental composition of the analyzed 
volume. Features or phases as small as about 1 µm can be analyzed using EDAX [5]. When the sample is 
bombarded by the electron beam of the SEM, electrons are ejected from the atoms comprising the sample’s 
surface. A resulting electron vacancy is filled by an electron from a higher shell, and an X-ray is emitted to 
balance the energy difference between the two electrons. The EDAX X-ray detector measures the number of 
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emitted X-rays versus their energy. The energy of the X-ray is characteristic of the element from which the X-
ray was emitted. A spectrum of the energy versus relative counts of the detected X-rays is obtained and 
evaluated for qualitative and quantitative determinations of the elements present in the sampled volume [6]. 

There are four primary components of the EDS setup, they are: the beam source;  
the X-ray detector; the pulse processor; and the analyzer as shown in Fig. An EDS system is mostly equipped 
with scanning electron microscopes. Adetector is used to convert X-ray energy into voltage signals; this 
information issent to a pulse processor, which erasures the signals and passes them onto ananalyzer for data 
display and analysis. EDS gathers a spectrum of all elements, within limits, of a sample. The quantitative 
analysis of the system was carried out using Energy Dispersive X-ray Analysis (EDAX or EDS) for some 
samples to study the stoichiometry of the material. 
 

 

 
 
Elemental mapping: 
 The composition of the nanocrystalline metal oxides has been determined using the energy dispersion 
x-ray analysis (EDAX). The X-ray spectra for x = 0.0, 1.0 and 2.0, compositions are shown in Fig. (a-c). 
From the EDAX spectra, the presence of Ni, Mn, Fe and O is confirmed in the sample. The data of the EDAX 
analysis for all three samples are given in Table and it is revealed that, the experimental value of the atomic 
percentage is in well agreement with assumed stoichiometry in preparation.  

 
a) X=0.0 
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                 b)X=1.0 
 

 
                     c)X=2.0 
Fig. EDAX graphs for the system NiFe2-xMnxO4x=0.0, 1.0 and 2.0 
 

 
 

Compo- 
sition (x) 

 
Atomic %  for element 

Ni Mn Fe 
Expt. Thero. Expt. Thero. Expt. Thero. 

0.0 28.57  
33.33 

 

  71.43 65.56 
0.5 29.79 35.70 32.41 34.50 32.95 
1.0 33.54 6.46 65.13   

 
Table. Atomic percentage value for the NiFe2-xMnxO4System byEDAX analysis 
 
Conclusion: 

The data of the EDAX analysis for all three samples are given in Table and it is revealed that, the 
experimental value of the atomic percentage is in well agreement with assumed stoichiometry in preparation. 
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Abstract 

Presently river Panchganga is severely polluted because of direct discharge from industrial effluents domestic 
waste, ,hospital waste,  similarly agricultural runoff mixes large number of pollutants in water. Hence study has been 
undertaken to evaluate underground water quality by physico-chemical and bacteriological parameters from some bore 
wells of various regions of Kolhapur such as Urban, Slum, Agricultural ,Industrial region. In Urban region bore well 
near domestic sewage ,Slum region namely Rajendranagar is influenced by anthropogenic activities like bathing, 
washing cloths and utensil near water resource.  In this region drainage and poor sanitation contaminate the ground 
water resources, some bore wells are near public toilet.  The dumpy region near source deteriorates the ground water.  
Residents from this region use the bore well water for domestic as well as drinking purpose because of acute shortage of 
water supply from Kolhapur Municipal Corporation (KMC).  So to monitor the contamination of water and evaluate the 
quality of water the representative sampling sites are selected from this region.  The water sample analyzed for physico-
chemical and bacteriological parameters. Certain physico-chemical parameters are beyond the permissible limit 
recommended by World Health Organization (WHO) and Indian Standard Institute (ISI). 

Bacteriological analysis reveals that water from bore wells were contaminated by fecal coliform bacteria. 
 

Introduction: 
Safe drinking water is basic need of human being. It is available from surface and underground 

resources.  .  It fulfil the agricultural, industrial and domestic needs .Underground water quality depends upon 
geological origin and presence of chemical substances as studied by number of workers ( Garg 2003). Direct 
discharge from Municipal waste, Industrial waste from metal processing units such as electroplating units 
automobile servicing centers, dyes industries, tanneries and other domestic sewage, agricultural runoff from 
agriculture areas mixes the large number of pollutants in the river Panchganga. Generally ground water is 
recharged by leakage from river channels in certain geological situations, so ultimately bore water is also 
contaminated. Hence the residents of Kolhapur city complaints about quality of drinking water. 

In some areas due to acute shortage of KMC water supply, residents used bore well water for 
domestic and drinking purpose.  In these regions the lack of sanitation and drainages contaminate the ground 
water resources.  Therefore the present study has been undertaken to evaluate the quality of bore well water 
from slum are of Kolhapur city. 
Study Area: 

Kolhapur is located in South Maharashtra at an altitude of about 550 meter above MSL at latitude 
16084' to north and longitude 74081' east.  The study areas selected for bore well water analysis is slum area 
named Rajendranagar, Industrial area named Udyamnagar, Urban area (Near B.T.College), Agriculture area 
Vadanage. 

These four representative sampling sites of bore wells were selected to evaluate drinking water 
quality. 
Material And Method: 

The samples from selected bore well were collected for asses the quality of water from slum area. 
Samples were collected in sterilized 2-L plastic cans and analyzed as per the procedure given in standard 
method for examination of water and waste water by APHA (1985) Washington DC. Physico-chemical 
parameters such as Electric Conductivity (EC), pH, dissolved oxygen analyzed at site and COD, BOD, 
Chloride, Alkalinity, Sulphate, Total Hardness, Calcium, Magnesium, Sodium in Laboratory. (APHA 1985)   

For Bacteriological analysis water samples were collected in separate sterilized glass bottles, MPN of 
coliform bacteria, SPC of total coliform, E-coli estimated by multiple fermentation technique with Mac-
Conkey's broth (Hi-media), Nutrient agar medium and Endoagar medium respectively.  Salmonella sp. 
isolated with Bismuth sulphite agar medium by four quadrant method. 

Table No.1   Average value of physico-chemical parameters of water in Four regions of Kolhapur city. 
Parameters Urban Slum Agricultural Industrial 
pH 7.31± 0.21 6.91±0.30 7.06±0.45 7.19±0.29 
EC (mhos/cm) 947.58±103.

5 
751.58±164.2 827.75±174.7 649.83±139.4 

TDS 590.67±75.3
6 

502.75±105.2 591.33±104.1 489.17±187.3
2 

DO 3.034±0.98 3.25±1.04 3.20±0.85 3.57±1.14 
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BOD 5.76±2.05 3.64±2.03 9.22±2.94 4.42±2.99 
COD 25.12±8.81 21.35±12.58 28.63±6.47 24.68±11.2 
Chloride 119.68±13.2

2 
89.52±21.24 87.24±15.89 60.22±18.21 

Alkalinity 215.08±38.6
0 

312.55±47.21 313.13±59.37 241.74±24.10 

Sulphate 118.41±41.8
5 

98.02±44.62 100.51±33.53 91.30±37.97 

Total Hardness 243.53±101.
25 

315.35±77.68 350.025±79.7 397.89±60.65 

Calcium 53.66±25.46 74.45±15.34 82.86±20.34 52.03±24.08 
Magnesium 26.72±11.79 31.56±12.10 34.86±14.13 25.22±13.42 
Sodium 70.58±31.42 31.91±10.63 58.58±22.05 50.83±12.26 

Values are expressed as Mean ± SD.  All values are in mg/l except pH. 
 
Table No.2   Seasonal variation of Bacteriological analysis in Various regions. 

Parameters Sites Season Various regions 
Uran Slum Agricultural Industrial 

MPN /100ml 
faecal coliform 

S 45 70 25 70 
R 20 85 50 25 
W Nil 40 10 5 

SPC/ml  
Total coliform 

S Nil Nil Nil Nil 
R 1000 800 700 500 
W Nil Nil Nil Nil 

E. coli/ml S Nil Nil Nil Nil 
R 2 10 2 Nil 
W Nil Nil Nil Nil 

Salmonella 
Sp./ml 

S Nil Nil Nil Nil 
R 14 16 10 12 
W Nil Nil Nil Nil 

 
Result And Discussion: 

The results of physico-chemical and bacteriological analysis of bore well water samples are depicted 
in table No.1 and 2 respectively. 

In present investigation pH of water samples ranged from 6.930.30 to 7.31 0.29.  The limit of pH 
value for drinking water is specified at 6.5 to 8.5 (ICMR, WHO 1975).  The pH of all bore well water samples 
are within the prescribed limit of ICMR and WHO 1975.  pH is important parameter to evaluate acidic and 
alkaline nature of water.  It is important in regulating respiration and enzyme system (Fokmane and Mohmed 
2001) pH has no direct adverse effect on human health (Khadsan & Khadu 2003), but all biochemical 
reactions are sensitive to the variation of pH. 

Electric conductivity (EC) is an important parameter to assess the water quality.  In the present 
investigation, EC value recorded as 947.58103.5, mhos/cm 751.58164.2mhos/cm, 
827.75174.7mhos/cm and 649.83 139.4mhos/cm site I, II, III, & IV sampling site respectively. The 
permissible limit of WHO standard for conductivity of drinking water is 300 mhos/cm. All bore well water 
sample cross the permissible level might be due to waste deposit near bore wells. High conductivity is due to 
ground water recharges as well as solubilized mineral from underground soil structure (Sarma et al. 2002). 
The high values of EC are due to high concentration of ionic constituents present in water reflect salinity, 
intrusion as well as pollution by industrial and domestic waste (Abbasi and Vinithan, 1999). 

Total dissolved solids (TDS) are an important parameter in drinking water quality standards. It 
develops particular taste to the water. The TDS value ranged from 439.17 ± 187.32 to 591.33 ± 104.4 mg/L. 
The higher values of dissolved solids can be related to solid waste deposits near bore wells (Sharma and Kaur 
1998, Mehta 2003), Dissolved oxygen ranged from 3.034 ± 0.98 to 3.57 ± 1.14 mg/L. The recommended 
dissolved oxygen limit for all domestic purposes is 4 to 5 ppm (Garg et al. 1998). Low DO clearly indicate the 
pollution due to sewage and domestic waste seepage (Hegde et al. 1992, Olaniya et al. 1977, Pradhan et al. 
1998). In present investigation BOD value are ranged from 3.64 ± 2.03 to 9.22 ± 2.94 mg/L. The 
recommended permissible value of BOD is 2.0 mg/L as per ISI standards. All water samples showed values of 
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BOD beyond the ISI standard. More BOD indicates that water sources are polluted due to increased leaching 
of organic matter from dumping sites & biodegradable waste from sanitary waste. 

Chemical oxygen Demand (COD) is important water quality parameter in deciding to the pollution 
load of water.  In present investigation the average COD values in all four sites ranged from 21.35 ± 12.58 
mg/L to 6.47mg/L.  The COD values more than 1 mg/L are due to pollution.  (Turneasure and Russel 1948)  
The average COD values  in all sites is beyond the guideline of WHO.  It should not exceed more than 10ppm 
limit.  The average chloride concentration in bore well water ranges between 60.22±18.21 to 119.68±13.22 
mg/L.  In the present study the phenolpthelin alkalinity is zero, indicating absence of any hydroxide and 
corbonate ions.  Bicarbonate that is total alkalinity ranges from 215.08±38.60 to 313.13±59.37 mg/L in four 
sites.  The ISI limit for alkalinity is 50-200 mg/L.  It means water sample of bore wells have higher alkalinity 
which can be attributed to concentration of calcium and magnesium salts in water (Maniraskum 1984). 

The sulphate may be present in sedimentary rock and in minor quantities in Igneous rock the average 
sulphate value ranges from 91.30±37.97 to 118.41±41.85 mg/L in four sampling site.  All values are within 
permissible limit. 

The total hardness value ranged from 236.94±102.44 to 350.025±79.7 mg/L.  The BIS and WHO 
permissible limit of total hardness in drinking water is 300 mg/L.  Water sample from site II & III shows the 
hardness of water beyond permissible limit.  Hardness of water is an important parameter determining 
suitability of water for drinking and domestic purpose.  Park and Park (1986) observed correlation between 
hardness of water and its role in heart and Kidney diseases.  The calcium and magnesium concentration is 
within limit of WHO & BIS standard.   

The low content of calcium in drinking water may cause rickets and defective teeth.  It is essential for 
nervous system, cardiac function and in coagulation of blood (Khurshid et al 1997, Garg 2003).  Excess 
calcium leads to urinary calculi (Taquikhan 1986).  In human body excess calcium causes hypercalcemia, 
coma and death (Dasgupta et al 2001).  Human body requires approximately 0.7gm to 2.00 gm of Calcium per 
day as a food element. 

In present investigation the average value of sodium ranges between 31.91±10.63 to 70.58±31.42 in 
four sites which are within the permissible limit. 

Microbiological analysis is an important study to ensure the safety of potable water.  MPN of coliform 
is important microbiological parameter from public health point to assess any contamination of drinking water 
with sewage or excretory waste.  In slum area MPN count was maximum in rainy season at slum & 
agricultural region and in summer season at urban &industrial regions.  Bore well water in these areas were 
fecal contaminated. MPN of coliform ranges from 25/100ml to 85/100ml in rainy season.  The coliform 
bacteria include the genera Escherichia, Citrobaetor, Enterobactor and Klebsidella.  These pathogenic bacteria 
causes diseases such as typhoid, fever dysentery, diarrhea cholera etc.  (Trivedi & Goel 1986).  In present 
study all bore well water sample showed MPN of coliform beyond the safe limit of WHO standard. 

SPC helps in the measurement of density of coliform bacteria. SPC count is maximum in rainy 
season. E. coli reported in rainy season. Salmonella sp. was detected in rainy season. All bore well water was 
heavily contaminated by Salmonella sp. According to Isolation Hospital record most of the patients   were 
suffered by typhoid and gastrointestinal disorders during rainy season from these areas which are positively 
correlated with our findings. 
 
Conclusion: 
 From the study of physico-chemical and bacteriological parameters, it is concluded that the bore well 
water is unfit for drinking purpose. Some physico-chemical parameters such as Electric conductivity, TDS, 
BOD, COD, Alkalinity, Total hardness showed values beyond the standard limit of   WHO, ICMR & ISI.  
Dissolved oxygen, chlorides, Calcium and Manganese values are within permissible limit. All bore well water 
showed, MPN of coliform, SPC of coliform, E. coli beyond the safe limit of WHO standard. Salmonella sp. is 
detected in all water samples which is positively correlated with hospital record. 
 Most of bore well (Hand pump) of Municipal Corporation are located at improper location, near 
public toilet, solid dump, garbage dump and are fecal contaminated. Most of the people depending upon bore 
well water sources in some regions are suffered from water borne diseases like dysentery, Diarrhea, Typhoid 
and Jaundice. Hence over all water quality is rated as very poor from WQI, Severally polluted and unfit for 
human consumption.  
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Abstract 
 Nanoparticles of cerium oxide with a narrow size distribution were prepared by employing microwave assisted 
sol-gel method using cerium nitrate solution with ammonium reagent. The product was characterized by X-ray 
diffraction (XRD), energy dispersive analysis using X-rays (EDAX), scanning electron microscopy (SEM). The 
adsorption process was tested by using CeO2 nanocrystals to remove rhodamine B (Rh B) upto the 20 mg/dm3. UV-
Visible absorption spectrum confirms that upto 95% of Rh B aqueous solution could be removed with 100 mg of the as-
prepared CeO2 nanocrystalline within 60 minutes. 
Keywords: Ceria; Precipitation; Adsorption; Surface Morphology; X-ray Diffraction 

 
1. Introduction 
 The effluent  containing dyes generated by various industries like paints, pulp and paper, carpet and 
printing emerged into various ecosystems lead to some hazards problem for all ecosystems, cause the need for 
the development of new and efficient method to remove these pollutants from waste water and soil. Among 
different dyes the classes of anionic, cationic, non-ionic and zwitterionic the cationic dyes are more toxic than 
anionic dyes [1]. Because stability of dyes to light, heat and oxidizing agents and their resistance to 
biodegradation they are harmful to aquatic life and the primary and secondary treatment systems are 
insufficient for their removal from waste water treatment. In particular, rhodamine B used in the textile, 
printing and paint industries from wastewater using microbial biomass remains unexplored [2]. 
  Ceria is an oxide with important applications in areas of catalysis, electrochemistry, photochemistry 
and materials science [3]. In its most stable phase, bulk CeO2 adopts a fluorite-type crystal structure in which 
each metal cation is surrounded by eight oxygen atoms [4]. The band gap of pure ceria is 5.0 eV, but crystal 
defects or impurities can transform the material in a n-type semiconductor [5]. Experimental and theoretical 
studies indicate that bulk CeO2 is not a fully ionic oxide. The photoelectron spectroscopy and optical 
reflectivity measurements show a strong hybridization of the metal and oxygen orbitals of the valence band, 
although dominated by 2p character of oxygen, still contains a significant amount of metal character [6]. Thus, 
the charge on the metal cations is probably much smaller than the formal value of +4 frequently assigned, and 
CeO2 is best described as an ionocovalent compound or covalent insulator [7]. One of the most interesting 
properties of ceria is its ability to undergo a facile conversion between +4 and +3 formal oxidation states [8]. 
Because of this, ceria is a key component in the so-called three-way catalytic converter (TWC) commonly 
used to reduce the emissions of CO, NOx, and hydrocarbons from automobile exhaust, or used as a base 
material of electrolytes and electrodes in solid oxide fuel cells (SOFC) [9]. Ceria-supported noble metal 
catalysts are capable of storing oxygen under oxidizing conditions and releasing oxygen under reducing 
conditions through a transformation between Ce4+ and Ce3+ oxidation states [10]. 
 Crystalline ceria nanoparticles have been synthesized by variety of methods such as solution 
precipitation, sonochemical, hydrothermal crystallization, microemulsion, mechanochemical, thermal 
decomposition, spray pyrolysis, sol–gel, thermal hydrolysis, and solvothermal synthesis [11-17]. These 
techniques rely mainly on high pressure, or salt–solvent mediated high temperature, or surface capping agent, 
and the sizes of ceria particles are relatively large. Therefore, seeking a simple approach for low-cost, lower-
temperature preparation, large-scale, controlled growth of ceria nanostructures at atmospheric pressure is 
essential [18]. However, microwave synthesis is very beneficial to find a fast, simple and energy efficient 
approach to produce fine CeO2 nanoparticles [19]. It is relatively new method to produce inorganic 
compounds for material processing to enhance the material properties as well as economic advantages through 
energy saving and acceleration of product development. Microwave heating offers several potential 
advantages over conventional heating for inducing or enhancing the rates of chemical reactions [20-22].  

As a result, removal of dyes from wastewater becomes difficult by conventional techniques, such as 
aerobic digestion etc [23]. Current research is now focused on the removal of dye from effluent using the 
adsorption technique, which does not generate a huge amount of sludge or harmful substances [24]. Activated 
carbon is the most efficient and popular choice as a  adsorbent but due to high cost and large requirement 
restrict its use in many countries including India. Thus, there is much interest in the development of new 
adsorbents for the treatment of biological and industrial waste [25]. Due to the low adsorption capacity of 
these materials, a huge amount is required; hence, highly efficient and economically viable adsorbents are 
needed for the removal of dyes [26]. The three-dimensional (3D) flowerlike ceria is able to remove toxic ions 



Aayushi International Interdisciplinary Research Journal ( AIIRJ ) Special Issue No. 48 ISSN 2349-638x 
 

www.aiirjournal.com Impact Factor 5.707 Peer Reviewed Journal Mob.No. 8999250451 161 

 

from water with higher removal capacity than bulk materials [27]. In this communication a simple method for 
the preparation of ultrafine nanocrystalline cerium oxide is reported and the resulting CeO2 nanocrystals could 
effectively remove organic dye rhodamine B (RhB) from wastewater at neutral pH. 

 
2.  Experimental Details 
2.1. Materials and chemicals  
         All the chemicals used for the preparation were of analytical grade. It includes cerium nitrate (99%), 
propylene glycol, ammonia and rhodamine B. All the solutions were prepared in millipore water obtained 
from ultrapure water system. 
 
2.2. Preparation of CeO2 nanoparticles  
         Monodispersed nanocrystalline CeO2 powder was prepared by controlled addition of aqueous ammonia 
to a mixture of 0.1M aqueous solution of cerium nitrate and propylene glycol until the solution reached pH = 
10. The ratio of concentration of propylene glycol to cerium nitrate solution was kept 1:1. The special 
arrangement was made to add dropwise aqueous ammonia into the solution with constant stirring. After 
complete precipitation, the precipitated hydroxide was washed with distilled water. Then pure hydroxide in a 
glass beaker was placed in a microwave oven (in put power 600W) about 30 minutes with on-off cycle. The 
Phase purity and the degree of crystallinity of the resulting CeO2 sample were monitored by XRD analysis. 
 
2.3. Characterization of CeO2 Nanoparticles 
  The X-ray diffraction of the powder samples were measured on Philips PW 3710 diffractometer with Cr 
Kα radiation (λ = 2.2897 Ǻ). The XRD pattern was recorded between 10 to 100° with the scanning speed of 
1°/min. The EDAX was recorded in the binding energy region between 0–20 keV. The surface morphology 
and chemical composition of the powder were analyzed using a scanning electron microscope (JEOL, JSM-
6360, JAPAN). Before scanning, the powder was sputter coated with platinum in order to increase 
conductivity of the material.  
 
2.4. Rhodamine B (RhB) adsorption 
            Mesoporous CeO2 nanocrystals were agitated in 100 mL of aqueous solution with concentration 20 
mg/L of RhB under constant mechanical stirring. The adsorption bottles were covered with carbon paper to 
prevent the photodegradation of RhB. At different time intervals,   5 mL suspension was collected, filtered 
through a 0.45µm membrane and finally analyzed by a UV-Visible spectrophotometer immediately. The 
structure of the RhB molecule is illustrated below. 

 
Rhodamine B (RhB) 

3. Results and discussion 
3.1. The XRD of the nanoparticles 
 Fig.1 shows the X-ray diffractogram of the as prepared powder of CeO2 nanoparticles synthesized by 
microwave assisted sol-gel method. The CeO2 nanoparticles are crystalline in nature with d values 3.13, 2.70, 
1.91 and 1.63 Å. The synthesized samples by microwave confirmed the formation of face centered cubic 
structure of CeO2 nanoparticles. The determined characteristics 2θ values and [hkl] planes are 42.87° [111], 
50.17° [200], 73.86° [220] and 89° [311] respectively and lattice parameter is 5.42 Å. The particle size of 
CeO2 powder was calculated by using Scherrer’s relation, 
                                  t =   0.9λ / β cos θ 
where λ is wavelength of X-ray (Cr Kα line, 2.28 Å), β-full width at half maximum in radian and θ is the 
Bragg’s angle of the peak. The average particle size of CeO2 nanoparticles was found to about 10 nm.  
 
3.2. Compositional analysis and surface morphology of CeO2 nanoparticles 
 The EDAX was recorded in the binding energy region between 0–20 keV and shown in Fig. 2. The 
peak from the spectrum reveals the presence of Ce and O at 4.837 and 0.525 keV respectively. The atomic % 
of Ce and O is 35.97 and 64.03 respectively. The present composition of Ce and O reveals that, the formation 
of non-stoichometric CeO2 which is superior for adsorption of toxic ions from wastewater.  
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 Fig. 3 shows the surface morphology (SEM) of CeO2 nanoparticles at different magnification, which 
reveals the particle size was found to be about 10 nm with spherical shape and narrow size distribution. The 
value of particle size observed from SEM was in good agreement with the XRD results. It reveals that the 
microwave hydrolysis makes it possible to obtain particles of predominantly spherical shape with a narrow 
size particle distribution.  
 
3.3. Removal of rhodamine B 
 The effect of adsorption of organics substance on the surface of CeO2 has become a focus of attention 
since the early study of the photocatalytic oxidation. As compared to photodegradation of organic compound, 
adsorption process is easy, inexpensive and effective at large scale. Both the reaction mechanism, under either 
UV or Visible irradiation, suggests that preliminary adsorption of organic substance on the CeO2 surface 
exhibits an advantage for high efficient oxidation. The removal of dye pollutants are also of great importance 
for wastewater treatment. Rhodamine B, a common cationic dye used in textile industry, is one of the most 
notorious contaminants in aquatic environments. In this study, synthesized CeO2 nanocrystals are further used 
to remove RhB. The absorption spectrum of RhB solution was characterized by its characteristic absorption at 
555 nm, which was attributed to the chromophore containing azo linkage of the dye molecules. UV-Visible 
absorption spectrum represented in Fig. 4 confirms that upto 95% of RhB aqueous solution could be removed 
with a 100 mg of the as-prepared CeO2 nanocrystalline powder within 60 minutes. The reasons may account 
for the efficient removal of RhB with CeO2 nanocrystals are facilitate the adsorption of RhB due to  the 
oxygen vacancies on the surface of CeO2 nanocrystals. These abundant surface oxygen vacancies could 
produce strong electrostatic attraction with the cationic groups of RhB as well as hydrogen bonding with the 
nitrogen atoms of RhB [18]. RhB adsorbs on the surface of CeO2 particles with diethylamino group. In case of 
adsorption of a diethylamino group, RhB initially has a high selective stepwise deethylation process in which 
the various deethylated intermediate species have an adsorption/desorption equilibrium between CeO2 surface 
and bulk solution. This work provides a possibility that we can utilize nanometal oxides to modify the surface 
area to adsorb effectively the special colored organic molecules. 
 
3.3.1. Adsorption isotherm 
 The adsorption equilibrium models often provide insight into the sorption mechanism, surface 
properties and affinity of adsorbent. The most commonly used equilibrium models are Freundlich and 
Langmuir isotherms. The Freundlich isotherm was represented by, 

log Q0 = log Kf + 1/n log C0 
where Q0 is the amount of RhB dye adsorbed (mg/g), C0 is the equilibrium concentration of dye in solution 
(mg/L), Kf and n are constants incorporating the factors affecting the adsorption capacity and intensity of 
adsorption, respectively. Linear plot of log Q0 versus log C0 from Fig.5 shows that, the adsorption of RhB dye 
obeys the Freundlich adsorption isotherm. The values of Kf and n shows   increase in negative charges on the 
adsorbent surface that makes electrostatic force like Vanderwaal’s between the cerium oxide surface and dye 
ions. The values of n are greater than one indicating the adsorption is much more favorable.  

The Langmuir isotherm represented by the following equation, 
C0 / Q0 = 1 / KL + (CL / KL) C0 

where C0 is the equilibrium concentration (mg/L), Q0 is the amount adsorbed at equilibrium (mg/g) and, KL 
and CL are Langmuir constants related to adsorption efficiency and energy of adsorption, respectively. From 
Fig. 6, the linear plots of C0/Q0 versus C0 suggest the applicability of the Langmuir isotherms. The values of 
KL and CL were determined from slope and intercepts of the plots. From the results, it is clear that the value of 
adsorption efficiency (KL) and adsorption energy (CL) of the CeO2 are increases. From the values it can 
conclude that the maximum adsorption corresponds to a saturated monolayer of adsorbate molecules on 
adsorbent surface with constant energy and no transmission of adsorbate in the plane of the adsorbent surface. 
The observed CL values shows that the adsorbent prefers to bind acidic ions and that speciation predominates 
on sorbent characteristics, when ion exchange is the predominant mechanism takes place in the adsorption of 
RhB, it confirms the exothermic nature of the process involved in the system. The molecular weight, size and 
radii either limit or increase the possibility of the adsorption of the dye onto adsorbent. However, the values 
clearly show the dominance in adsorption capacity. The intensity of adsorption is an indicative of the bond 
energies between dye and adsorbent and the possibility of slight chemisorptions rather than physisorption. 
However, the multilayer adsorption of RhB through the percolation process may be possible.  
 
4. Conclusions 
        Microwave synthesis is very beneficial to find a fast, simple and energy efficient approach to produce 
fine CeO2 nanoparticles. The present study illustrates that the CeO2 nanocrystals could adsorb RhB from 
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wastewater efficiently i.e. CeO2 nanocrystals are novel adsorbent for wastewater treatment. Rhodamine B 
adsorbs on the surface of CeO2 particles with diethylamino group. In case of adsorption of a diethylamino 
group, RhB initially has a high selective stepwise deethylation process in which the various deethylated 
intermediate species have an adsorption/desorption equilibrium between CeO2 surface and bulk solution. This 
work provides a possibility that we can utilize nanometal oxides to modify the surface area to adsorb 
effectively the special colored organic molecules. 
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Figure Captions 

1] Figure 1. XRD pattern of the nano CeO2. 
2] Figure 2. EDAX of CeO2 nanoparticles. 
3] Figure 3. SEM image of the CeO2 nanoparticles.  
4] Figure 4. Absorption spectrum of  aqueous solution of RhB in the presence of CeO2    
     nanocrystals at different times. 
5] Figure 5. Freundlich adsorption isotherm for RhB by CeO2 
6] Figure 6. Langmuir adsorption isotherm for RhB by CeO2 
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Abstract 

 We survey the selected spots of Poladpur tehsil of Raigad district of Western Ghats from June 2013to 2014 
during rainy season .Western Ghats of India is well known for biodiversity hotspots. The selected spots are well known 
biodiversity hot spots in Poladpur Tehsil of Raigad district of Western Ghats. The ecological parameters viz. Rain fall 
,temperature ,humidity etc. are favorable for inhabitations of amphibians .We reported 13 species of amphibians belongs 
to 5 families 6 genera in Mangoan Tehsil of 342 species of amphibian found in India belongs to 15 families .  
Key Words: Amphibian fauna, Poladpur tehsil Western Ghats, etc  
 
Introduction:-  
 India has two well known as biodiversity hotspots amongst the 25 biodiversity hotspots of the world 
.Out of two ,western Ghats is one of the well known for biodiversity hotspots in India. As far as Western 
biodiversity is concerned the southern part of the Western Ghats is more explored than the northern Western 
Ghats, Maharashtra .As far as Western part of Poladpur tehsil is concerned Karje, Umarath, Kapada, Poladpur 
and Kangori are well known biodiversity hotspots in Kokan region of Poladpur Tehsil. The survey of Indian 
amphibian fauna has been developed by many herpetologists such as Annandale, Broulanger Daniel, Pillai, 
Dutta etc. Sekar (1989) Ravichandran and Pillai (1990), Daniel (1992),Dutta (1992) ,Padhy et al  (2000,2002) 
Frost et al (2006) ,Dinesh et al, (2011) and Jadhav et al (2007) . 
 
Study Area:  

Poladpur Tehsil in Raigad district of Maharashtra lies between latitude 170 55’’and 180 05 N and 
longitude 73050 and 740 30 E .The famous Karje locate at latitude 170 55 N and longitude 730 05 E and 740 05 
E and Umarath and kapada situated at latitude 17020 N and longitude 730 15 E. The Poladpur and kangori 
locate at latitude 17055 and 18o 01 N and l0ngitude 730 25 and 730 30 E respectively .The selected spots cover 
with grassland, Semi evergreen forest and deciduous forest .Altitude of Kangori 754 m above the sea level and 
a average rainfall 3038 mm/year .Average temperature was 260C .Biodiversity of frogs and caecilians were 
least known. Hence, the attempt has made on fauna of amphibian from Poladpur tehsil.   
 
Materials And Methods:  
 The surveys were carried out during 2013-2014 in different selected spots of Poladpur Tehsil of 
Western Ghats, Maharashtra as a part to study of amphibian fauna .Survey were carried out mostly Karje, 
Umarath Poladpur and at fifteen day interval mostly during night in rainy season .We surved various habitats 
such as open land, dense forest, mixed forest and cultivated fields such as ground nut, Paddy and nachani. 
Studies diversity of amphibians especially Frogs, Toads, Caecilians particularly during night at ponds 
,Shallow streams ,hilly waterfalls and moist places nearby rivers ,booklets ,Ponds Swamps and its nearly 
moist and shadow places .Only sample specimen of Unknown species carried out in laboratory for further 
identification.  

During surved used the Nikon Camera for photographs of Frogs, Toads and Caecilians, Head torches 
for light, plastic bottle for collecting unknown sample specimen. After getting photographs frogs, toads and 
caecilians were released in their natural habitat. 
 
Results And Discussion:  
 During this survey, we reported 13 species of amphibians belongs to 5 families and 6 genera in 
Poladpur Tehsil of Raigad district Western Ghats. Prasad and et al (2013) reported 37 species of amphibians 
belongs to 8 families 14 genera in Patan tehsil.  
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Chick List of Amphibian fauna of Poladpur Tehsil of Raigad District of western Ghats. 
Sr.No Amphibian Species 
01 A) Family: Ranidae Gray 1825 
I Genus :Rana Linnaeus 1758 
 1. Rana tigerina  Daudin 1802 
 2. Rana hexcadactla Lesson 1834 
 3. Rana beddomi  
 4. Rana cyanophlyctis Schneidr  1799 
 5. Rana nilgeri 
 6. Rana temporalis Gunter 1864 
02 B) Family Racophoridae Hoffman 1932 
II Genus :Polypedates Tschudi 1838 
 7. Polypedates  maculates Gray 1864 
03        C) Family Bufonidae Gray 1825 
III Genus :Bufo Laurenti 1768 
 8. Bufo metanosticus Schneider 1799 
 9. Bufo stomaticus Lutken 1862 
  
04         D) Family Microhylidae Gunter 1858 
IV Genus Microhyla Tschudi 1838  
 10.Microhyla ornate  Dumeril &Bibron1843 
V  Genus: Uperodon Dumeril & Bibron 1843 
 11.Uperodon Globulosus Gunter 1864 
05 E) Family: Ichthyophidae Taylor 1968 
VI Genus :Ichthyophis Fitzinger 1826 
 12. Ichthyopis bombayensis  
 13.Ichthyophis Sp. 
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Abstract:- 

In this paper Comparative Analysis of Linear Programming problems arise in different method of solving LPP 
such as Mathematical Formulation, Linear Programming Problem Graphical Method and LPP in Simplex Method. The 
Simplex Method is matrix based method used for solving linear programming problems with any number of variables. 
The Linear Programming Problem is a some special case of Mathematical Formulation. Depending on the objective we 
want to optimize Minimize or Maximize, we obtain the typical Linear programming Problem. Also introduce linear 
programming, one of the most powerful tools in operations research. Thus equipped, we then venture into some of the 
many applications that can be modeled with linear programming. This subsection will first demonstrate how to plot 
constraints, and then show how to deal with objective functions, and then put it all together in the graphical solution 
method. As with the graphical method, the simplex method finds the most attractive corner of the feasible region to solve 
the LP problem. Also some of the variations and some special cases in Linear Programming Problem and its 
Comparative Analysis have been discussed in the paper. 
Keywords:-Mathematical linear programming problem, Linear Programming Problem(LPP), Graphical Method of LPP, 
Simplex Method. 
 
Introduction 

The Linear Programming Problem (LPP) of the Mathematical Programming consists of a linear 
objective function and a set of linear constraints to be fulfilled. It is simple in structure but powerful in 
applicability to a wide range of problems in engineering, medicine, agriculture, industry, business, social 
science, management, defense, administration, communication etc… It has become an important model in 
modem theoretical and applied mathematics and has proved to be one of the most effective tools in operations 
research for decision making. The success of it stems from its flexibility in depicting real world situations 
varying from military operations to behavioral and social sciences. It is a model to get the best out of a given 
situation. Linear Programming Problems are concerned with the optimal allocation of limited resources to 
meet certain desired objective. The linear function, which is to be optimized, is called the objective function 
and the conditions to be satisfied are expressed as simultaneous linear equalities or inequalities referred to as 
constraints. A solution vector, which satisfies the set of constraints and the given objective, is termed as an 
optimal solution. The logical analysis and conclusions of all decision making problems are based on the 
concept of models and model building, which is an abstraction of the reality and may appear to be less 
complex than the reality itself. The collection of data is the most difficult part of constructing a model. The 
formulation of a linear programming model involves a detailed study of the system, data collection, 
identification of decision variables, and construction of the objective function and system constraints. In the 
course of formulating a model, model builders often tend to include inadvertently or innocently, constraints 
and variables that may not play a role at all in defining the feasible set. The presence of such constraints / 
variables is hardly disputed and can play havoc with Linear Programming solution procedures and greatly 
hamper the solution effort. It is well known that every additional constraint / variable in a Linear 
Programming Problem demands more computational effort and computer memory. The identification of such 
embedded non-role play constraints / variables in the model without affecting the character of the system is as 
difficult as solving the Linear Programming Problem itself. 
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Linear Programming Problem 

Linear programming is a powerful quantitative technique (or operational research technique) designs 
to solve allocation problem. The term ‘linear programming’ consists of the two words ‘Linear’ and 
‘Programming’. The word ‘Linear’ is used to describe the relationship between decision variables, which are 
directly proportional. For example, if doubling (or tripling) the production of a product will exactly double (or 
triple) the profit and required resources, then it is linear relationship. The word ‘programming’ means 
planning of activities in a manner that achieves some ‘optimal’ result with available resources. A program is 
‘optimal’ if it maximizes or minimizes some measure or criterion of effectiveness such as profit, contribution 
(i.e. sales-variable cost), sales, and cost. Thus, ‘Linear Programming’ indicates the planning of decision 
variables, which are directly proportional, to achieve the ‘optimal’ result considering the limitations within 
which the problem is to be solved. 
Decision Variables: - The decision variables refer to the economic or physical quantities, which are 
competing with one another for sharing the given limited resources. The relationship among these variables 
must be linear under linear programming. The numerical values of decision variables indicate the solution of 
the linear programming problem. 
Objective Function: - The objective function of a linear programming problem is a linear function of the 
decision variable expressing the objective of the decision maker. For example, maximization of profit or 
contribution, minimization of cost/time. 
Constraints: - The constraints indicate limitations on the resources, which are to be allocated among various 
decision variables. These resources may be production capacity, manpower, time, space or machinery. These 
must be capable of being expressed as linear equation (i.e. =) on inequalities (i.e. > or <; type) in terms of 
decision variables. Thus, constraints of a linear programming problem are linear equalities or inequalities 
arising out of practical limitations.  
Non-negativity Restriction: - Non-negativity restriction indicates that all decision variables must take on 
values equal to or greater than zero. 
Divisibility: - Divisibility means that the numerical values of the decision variables are continuous and not 
limited to integers. In other words, fractional values of the decision variables must be permissible in obtaining 
optimal solution. 
Certainty: - In all LP models it is assumed that, all the model parameters such as availability of resources, 
profit contribution of a unit of decision variable and consumption of resources by a unit of decision variable 
must be known and constant. 
 
The General Lpp And Computational Procedures 
The general linear programming problem as under: Subject Maximize (Minimize)  
                                   

subject to conditions 
(Maximum availability) 
 (Minimum availability) 
                     (Equality) 

�                                  � 

 
And     (Non-Negative restriction) 

 
The Mathematical Formulation Of Lpp 
The steps involved in the formation of linear programming problem are as follows: 
 Step 1: Identify the Decision Variables of interest to the decision maker and express them as  
Step 2: Ascertain the Objective of the decision maker whether he wants to minimize or to maximize.  
Step 3: Ascertain the cost or the profit  per unit of each of the decision variables.  
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Step 4: Ascertain the constraints representing the maximum availability or minimum commitment or equality 
and represent them as less than or equal to (≤) type inequality or ‘equal to’ (=) type equality respectively.  
Marketing Problem:  
The P Q stone company sells stone secured from any of the two adjacent quarries. The stone sold by the 
company must conform to the following specifications. 
Material X equal to 40% and material Y equal to 30%. 
Stone from quarry a cost Rs. 15 per tone and has the following properties. 
Material X: 4%,   Material Y: 2% 
Stone from quarry B cost Rs. 20 per tone and has following properties 
Material X: 2%,   Material Y: 3% 
Formulation Mathematical  
                                  The data of the problem is summarized below 

Material Quarry Specifications 
 A B  
X 4 2 40 
Y 2 3 30 
Cost per tone 15 20  

Max   Subject to constraints 
 

Linear Programming Problem In Graphical Method 
Graphical method of linear programming is used to solve problems by finding the highest or lowest point of 
intersection between the objective function line and the feasible region on a graph 
Closed Half Plane: - A linear inequality in two variables is known as a half plane. The corresponding 
equality or the line is known as the boundary of the half plane. The half plane along with its boundary is 
called a closed half plane. Thus, a closed half plane is a linear inequality in two variables, which include the 
value of the variable for which equality is attained.  
Feasible Solution: - Any non-negative solution which satisfies all the constraints is known as a feasible 
solution of the problem.  
Feasible Region: - The collection of all feasible solutions is known as a feasible region.  
Convex Set: - A set (or region) is convex if only if for any two points on the set, the line segment joining 
those points lies entirely in the set. Thus, the collection of feasible solutions in a linear programming problem 
forms a convex set. In other words, the feasible region of a linear programming problem is a convex set.  
Convex Polygon: - A convex polygon is a convex set formed by the intersection of a finite number of closed 
half planes.  
Extreme Points or Vertexes or Corner Points:- The extreme points of a convex polygon are the points of 
intersection of the lines bounding the feasible region. The value of the decision variables, which maximize or 
minimize the objective function, is located on one of the extreme points of the convex polygon. If the 
maximum or minimum value of a linear function defined over a convex polygon exists, then it must be on one 
of the extreme points.  
Redundant Constraint: - Redundant constraint is a constraint, which does not affect the feasible region. 
Multiple Solutions Multiple solutions of a linear programming problem are solutions each of which maximize 
or minimize the objective function. Under graphical method, the existence of multiple solutions is indicated 
by a situation under which the objective function line coincides with one of the half planes generated by a 
constraint. In other words, where both the objective function line and one of constraint lines have the same 
slope.  
Unbounded Solution: - An unbounded solution of a linear programming problem is a solution whose 
objective function is infinite. A linear programming problem is said to have unbounded solution if its solution 
can be made infinitely large without violating any of the constraints in the problem. Since there is no real 
applied problem, which has infinite returns, hence an unbounded solution always represents a problem that 
has been incorrectly formulated. For example, in a maximization problem at least one of the constraints must 
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be an equality’ or ‘less than or equal to’ ( ) type, then there will be no upper limit on the feasible region. 
Similarly for minimization problem, at least one of constraints must be an ‘equality’ or ‘a greater than or equal 
to’ type ( ) if a solution is to be bounded. Under graphical method, the feasible solution region extends 
indefinitely. 
Infeasible Problem A linear programming problem is said to be infeasible if there is no solution that satisfies 
all the constraints. It represents a state of inconsistency in the set of constraints. 
An Idea of linear programming  
If the feasible set of a linear programming problem with two variables is bounded (contained inside some big 
circle; equivalently, there is no direction in which you can travel indefinitely while staying in the feasible set), 
then, whether the problem is a minimization or a maximization, there will be an optimum value. Furthermore: 
 there will be some corner point of the feasible region that is an optimum 
  if there is more than one optimum corner point then there will be exactly two of them, they will be 

adjacent, and any point in the line between them will also be optimum. 
 
Practical Steps Involved In Solving Lpp By Graphical Method 
The practical steps involved in solving linear programming problems by Graphical Method are given below: 
 Step 1: Consider each inequality constraint as equation.  
Step 2: Take one variable (say x) in a given equation equal to zero and find the value of other variable (say y) 
by solving that equation to get one co-ordinate [say (0, y)] for that equation. 
 Step 3: Take the second variable (say y) as zero in the said equation and find the value of first variable (say x) 
to get another co-ordinate [say (x, 0)] for that equation.  
Step 4: Plot both the co-ordinates so obtained [i.e., (0, y) and (x, 0)] on the graph and join them by a straight 
line. This straight line shows that any point on that line satisfies the equality and any point below or above that 
line shows inequality. Shade the feasible region which may be either convex to the origin in case of less than 
type of inequality. 
Step 5: Repeat Steps 2 to 4 for other constraints.  
Step 6: Find the common shaded feasible region and mark the co-ordinates of its comer points.  
Step 7: Put the co-ordinates of each of such vertex in the Objective Function. Choose that vertex which 
achieves the most optimal solution. 
Table:- 

Vertex No Co-ordinates of vertices of common 
Shaded Feasible region 

Value of Z 

1   
2   
3   
4   

 
Step: Let   ,   represent the proportion of stone in tone to be produced from quarries A and B  
Objective function: The objective function is to minimize the total cost i. e. Max Z= 15  +20  
Constraints: The constraints are on the two types material of the stone there are graphical method of solving 
LPP 

Max   
subject to constraints  

   
Solution: Let us convert each both of the constraints from  type to’ =’ type  

 Now we draw corresponding lines for each equation as follows. 
The first constraints  
When  
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Similarly   we get   implies  
The second constraints   
When  

Similarly   we get   implies  

 
Point    

O 0 0 0 
A 10 0 150 
B 7 5 205   Maximize 

   C     0 10 200 
 
Simplex Method 

It was developed by G. Danztig in 1947. The simplex method provides an algorithm which is based 
on the fundamental theorem of linear programming. If the feasible region to any linear programming problem 
has at least one point and is convex and if the objective function has a maximum (or minimum) value within 
the feasible region, then the maximum (or minimum) will always occur at a corner point in that region. 
Criteria for the existence of solutions,  If the feasible region is bounded, then has a 
maximum and minimum. If the feasible region is unbounded and , then f has a minimum; but not a 
maximum. The Simplex Method is “a systematic procedure for generating and testing candidate vertex 
solutions to a linear program.” (Gill, Murray, and Wright, p. 337) It begins at an arbitrary corner of the 
solution set. At each iteration the Simplex Method selects the variable that will produce the largest change 
towards the minimum (or maximum) solution. That variable replaces one of its compatriots that is most 
severely restricting it, thus moving the Simplex Method to a different corner of the solution set and closer to 
the final solution. In addition, the Simplex Method can determine if no solution actually exists.  

The Simplex Method solves a linear program of the form described in Figure. Here, the coefficients 
 represent the respective weights, or costs, of the variables . The minimized statement is similarly called 

the cost of the solution. The coefficients of the system of equations are represented by,  and any constant 

values in the system of equations are combined on the right-hand side of the inequality in the variables . 
Combined, these statements represent a linear program, to which we seek a solution of minimum cost. 

Optimal Solution  Type of Problem Optimum Solution 

a)  In case of maximization problem Maximum value of Z is the optimal solution 

b) In case of minimization problem Minimum value of Z is the optimal solution 
 

The following important definitions are necessary for understanding and developing the theory those fellows. 
Objective Function: - The function that is either being minimized or maximized. For example, it may 
represent the cost that you are trying to minimize.  
Optimal Solution:- A vector x, which is both feasible (satisfying the constraints) and optimal (obtaining the 
largest or smallest objective value).  
Constraints:- A set of equalities and inequalities that the feasible solution must satisfy. 
 Feasible Solution:- A solution vector, x, which satisfies the constraints.  
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Basic Solution: - It is a solution obtained by setting any ‘n’ variable equal to zero and solving remaining ‘m’ 
variables such ‘m’ variables are called Basic variables and ‘n’ variables are called Non-basic variables.  
Slack Variable A variable added to the problem to eliminate less-than constraints.  
Surplus Variable A variable added to the problem to eliminate greater-than constraints.  
Artificial Variable A variable added to a linear program in phase 1 to aid finding a feasible solution.  
Unbounded Solution For some linear programs it is possible to make the objective arbitrarily small (without 
bound). Such an LP is said to have an unbounded solution.  
 
Computational Procedure Of Simplex Method 
The optimal solution to a General LPP is obtained in the following major steps: 
Step 1 - Write the given GLPP in the form of SLPP 
Step 2 - Present the constraints in the matrix form 
Step 3 - Construct the starting simplex table using the notations. 
Step 4 - Calculation of Z and Δj and test the basic feasible solution for optimality by the rules  

given. Z= . Procedure to test the basic feasible solution for optimality by the rules given.  
 If all  ≥ 0, the solution under the test will be optimal. Alternate optimal solution will exist 

if any non-basic  is also zero.  

 If at least one  is negative, the solution is not optimal and then proceeds to improve the 

solution in the next step.  
 If corresponding to any negative  all elements of the column  are negative or zero, then 

the solution under test will be unbounded. In this problem it is observed that  and  are 
negative. Hence proceed to improve this solution  

Step 5 – To improve the basic feasible solution, the vector entering the basis matrix and the     
vector to be removed from the basis matrix are determined. 
Incoming vector: - The incoming vector  is always selected corresponding to the most negative 
value of . It is indicated by (↑). 
Outgoing vector: - The outgoing vector is selected corresponding to the least positive value of 
minimum ratio. It is indicated by (→). 

Step 6–Mark the key element or pivot element by ‘1’the element at the intersection of outgoing vector and 
incoming vector is the pivot element. 
 If the number in the marked position is other than unity, divide all the elements of that row by the key 

element. 
 Then subtract appropriate multiples of this new row from the remaining rows, so as to obtain zeroes in 

the remaining position of the column . 
Step 6– Now repeat step 4 through step 6 unit an optimal solution is obtained. 
 
Examples: - Using simplex method to solve the following LPP 

Max:  Z Subject to constraints 
 ,  
Preset the constraints in the matrix form  

  =  

Simplex table 
First Iteration Table 

Basic Variables   15 20 0 0 min ratio 
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 0 40 4 2 1 0 40/2 = 20 

 0 30 2  0 1 30/3 = 10 

 Z =   -15 -20 0 0  

Z=  =  = 0 

 
Second Iteration Table 

Basic Variables   15 20 0 0 min ratio 

        

 0 20 -5/3 0 1 -7/3  

 20 10 3 1 0 1/3  

  200 45 0 0 0  

Z=  =  = 20*10 =200 

 
Therefore solution is max Z=200 
 
Conclusion 

We study Linear Programming problems arise in different method of solving LPP such as 
Mathematical Formulation, Linear Programming Problem Graphical Method and LPP in Simplex Method. 
Also in this paper presents a insight into understanding, analyzing a linear programming problem and 
obtaining a optimum solution (maximization or minimization) by simplex method. The procedure and 
algorithm of simplex method with examples are discussed in detail to understand the LPP more precisely and 
effectively. Give a Marketing problem in a data center, and an application of Linear Programming problems 
are a well studied topic in combinatorial optimization. These problems find numerous applications in 
production planning, engineering, medicine, agriculture, industry, business, social science, management etc. 
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Abstract: 

The demand for optically pure synthetic intermediates and the drive to adopt green methods of synthesis have 
stimulated a growing interest in biocatalysis as a selective and environmentally benign synthetic technique. With the aim 
of designing a fully sustainable and ecofriendly procedure for reduction of prochiral  ketones, we have focused attention 
to carry out comparative study  of reduction using conventional chemical as well as biocatalytic  methods  for  
benzophenone, propiophenone and its analogues. The influencing parameters  and absolute  results of the analysis  gives 
the result  of superiority of  use of biocatalysts in reduction of prochiral ketones.   
Key words : chemical catalyst, biocatalyst, reduction, prochiral ketones. 
 
Introduction 

The growing awareness of the  need for green, clean and more sustainable technologies has focused 
attention on the use of atom efficient  different catalytic methodologies for the manufacture of fine chemicals, 
agrochemicals and pharmaceuticals. The use of nonconventional reaction media also provides opportunities 
for facilitating the recovery and recycling of the catalyst1. The use of alternative biocatalyst that circumvent 
the problems associated with many of the traditional chemical catalysts is one more aspect which is receiving 
more attention from the view point of green chemistry. The present processes   for synthesizing chemical 
products are highly inefficient. The E factor2 provided a quantifiable measure of such inefficiency and showed 
that, for every kilogram of fine chemical and  pharmaceutical products produced, 10 –100 times that amount 
of chemical waste is generated. Such low efficiency in state of the art organic synthesis presents great 
challenges in resource conservation and draws environmental and health problems related to the chemical 
wastes.  To address these challenges, innovative and fundamentally novel catalysts is needed throughout the 
synthetic processes.   

The reduction of prochiral ketones generally  yielded secondary alcohols. The scope of reducing 
agents used in conventional chemical reduction  has been greatly expanded from the use of hydrogen gas in 
catalytic hydrogenation,, the use of non gaseous reducing agents like sodium borohydride, lithium aluminium 
hydride, alkoxy aluminum hydride and boranes. However these reactions usually lacks specificity and gives 
recemic mixture. Initial efforts toward enantioselective ketone reductions focused on the development of 
chiral, non-racemic reducing agents and opens a new era of asymmetric synthesis. Chiral metal catalysts such 
as  oxazaborolidinium ion (COBI)3 enables a highly enantioselective hydrosilylation of ketones for the 
synthesis of various chiral secondary alcohols in good yields and excellent enantioselectivities,. An 
asymmetric transfer hydrogenation of diaryl ketones is promoted by bifunctional Ru complexes with an 
etherial linkage between 1,2-diphenylethylenediamine (DPEN) and η6-arene ligands4   have been successfully  
used as chemical catalyst for synthesizing chiral alcohols. However trace metal contamination left in the 
products and the high cost of catalysts are unresolved difficulties  affecting many reactions . To overcome the 
issues of traditional metallo and organo-catalysis  and with the aim of designing a fully sustainable and 
ecofriendly procedures, we have focused attention to carry out reduction reactions   using green 
methodologies. Biocatalysis has many attractive features in the context of green chemistry e.g.  these 
processes are environment friendly in contrast to conventional chemical catalytic processes. They  accelerates 
the rate of reaction in the order of 109 to 10 12 under mild condition.  Also, They shows a high degree of 
enantio- differentiation in their catalytic activity. This affords processes which are shorter, generate less waste 
and are  therefore, both environmentally and economically more attractive than conventional catalytic 
methods.  

The present study describes  in detail procedure  and experimental results for chemical as well as 
biocatalytic reduction of prochiral ketones like  benzophenone, propiophenone  and its analogues and has 
made a comparison of experimental results. 
 For    biocatalytic reduction herein, we report enantioselective bioreduction of prochiral ketones using the 
fungus Rhizopus arrhizus to obtain the corresponding (S)-aryl alcohols  
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Experimental Section  
Chemical synthesis of substrates:  The reducing agent NaBH4  and the substrate propiophenone  and 
benzophenone was obtained from Lancaster while p-chloro propiophenone, p-methyl propiophenone and p-
methoxy propiophenone have been synthesized by using chlorobenzene, toluene and anisole with 
polyphosphoric acid (PPA) - propionic acid and benzoic acid  by using conventional as well as microwave 
methods5 . The metabolites were purified and characterized by IR, NMR.  
Cultures and analytical methods:  The Rhizopus species, R. arrhizus NCIM 1009, was obtained from the 
National Collection of Industrial Microorganisms, National Chemical Laboratory Pune, India. 
 IR spectra were recorded on Perkin-Elmer FTIR spectrometer. The NMR spectra were recorded in CDCl3 
with TMS internal reference standard on varian-Gemini 200 NMR spectrometer. Optical rotations were 
measured on Jasco digital polarimeter.  
Chemical  reduction  of substrates : To a stirred solution of propiophenone (1 mmol) in methanol (10 ml), 
sodium borohydride (2  mmol) was added in portions at 00 C. After the addition was complete (30 min) the 
stirring was continued at  R.T. and the progress of the reaction was monitored by TLC. After the completion 
of reaction, methanol was removed under reduced pressure, followed by addition of saturated solution of 
ammonium chloride ( 20  ml)  and extracted with  ether  ( 3  X 10 ml). The ether layer was washed with brine 
and dried over unhydrous sodium sulphate, ( 2 g). Removal of the solvent gave corresponding (±) 1-(-4-
methoxy-phenyl)-propan-1-ol in quantitative yield. The product was purified by column chromatography and 
characterized by IR, NMR data  and correlates with the literature value. 
Biocatalytic reduction of substrates :  Rhizopus arrhizus inoculated in autoclaved (15 psi for 20 min) 500 
mL cotton plugged conical flask containing 150 mL of Czapak-dox medium. The substrates 1(a-e) (100 mg 
each in 1 mL of 95 % ethanol) were added to 72 h grown culture and incubated on rotary shaker for different 
time intervals. At the end of biotransformation, the mycelial mass was filtered from the culture medium. The 
filtrate was extracted with chloroform, washed with water and dried over anhydrous Na2SO4. The transformed 
products were purified by preparative TLC (silica gel GF-254) and characterized by IR, 1H NMR 
spectroscopy and optical rotations. 
 
Results and Discussion   
 The  chemical reduction  of   propiophenone , its  p- chloro, p-methyl , p-methoxy derivatives  and 
benzophenone 1 (a-e) using NaBH4  yielded  corresponding  recemic   alcohols. 2(a-e).  While the biocatalytic 
reduction  of the same substrates  with Rhizopus arrhizus gives  corresponding (S) alcohols. 3(a-e).  (Scheme 
I)      

 
 
 Among different reducing agents, sodium borohydride is more specific  for the reduction of  
aldehydes and ketones. It is also selective between carbonyl groups in different environment and bring 
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reduction of carbonyl group to recemic alcohols.    However, when we  use Rhizopus  arrhizus as biocatalyst, 
due to  their high enantio , regio, and stereoselective  properties  chiral alcohols are obtained. 
The comparative study of yield obtained in both the reduction methods is summarized in  the( Table  1) 
 
  Table 1 : Reduction of substrates 1(a-e) by chemical  and biocatalytic method 

substrate Chemical method                        Biocatalytic method 
 Product 

(racemic) 
Yield(%) Product 

(chiral) 
Yield (%) ee(%) configuration 

1a 2a 70 3a 70 80 (S) 
1b 2b 64 3b 72 83 (S) 
1c 2c 75 3c 75 85 (S) 
1d 2d 50 3d 60 45 (S) 
1e 2e 72 3e 80 90 (S) 

 It is observed that the yield of  recemic alcohol obtained by chemical method is comparatively less 
than the biocatalytic method. Also the biocatalytic  reactions are generally safe with mild reaction conditions; 
the solvent is usually water  and hazardous reagents are not necessary. As these are natural catalysts, they 
decompose easily in the environment. On the contrary,  reduction by conventional method    requires 
hazardous chemical reagents, solvents  and  reaction conditions.   Even for selective  catalysis, more selective 
and expensive catalyst composition is required. Thus, the simplicity, stereospecificity and high efficiency  of 
the biocatalytic processes make them an attractive alternative  to the existing methods in asymmetric catalysis  
for obtaining highly functionalised  chiral alcohols in enantiomerically pure forms.  
 
Conclusion 
 In conclusion,  the comparative study for   the reduction of prochiral ketones by chemical as well as 
biocatalytic methods shows that biocatalytic reduction  using R. arrhizus NCIM 1009, provides an 
inexpensive, operationally simple method for asymmetric reduction of  benzophenone, propiophenone and its 
analogues.  This process is more efficient and generates less waste than the conventional chemical reagents . 
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Abstract 

In the present day we facing problems related with the use of Tobacco. So present study desgined to investigate 
the effect of Tobacco on the respiratory system. From the findings, we concluded that, Slug L. alte giving response to 
Induction of Tobacco and alter their normal structure of mantle. The major alterations includes, hypertrophy decreased 
number of epidermal cells, increased blood space, shrinkage in connective and muscular tissues with depleted number of 
leydigs cells. So this study brief information about the effect of Tobacco on the respiratory system of experimental 
animals.   
 
Introduction 

In the last decades the world facing problem related with the use of Tobaco and tobacco related 
product. Organization pointed out that, among the eight main causes of death in the world today, six are 
associated with tobacco exposure, among them we stress inflammatory and infectious diseases of the 
respiratory tract (Organização Mundial da Saúde, 2008).Nicotianatabacum L., of the Solanacaee family 
(figure 1), is an annual (sometimes bi- or triennial) herbaceous plant, that grows 1-3 metres high. It is native to 
tropical America, although it has since been farmed in many other areas (angustifolia, brasiliensis, fruticosa, 
havanensis, latissima, macrophylla, virginica, etc.) (Lovell 1993). The best characterised chemicals found in 
tobacco and tobacco smoke include polycyclic aromatic hydrocarbons(PHs), such as benzopyrene, and the 
highly addictive alkaloid, nicotine and its metabolites. Nicotine, working through the neuronal nicotinic 
acetylcholine receptors in the brain, is responsible for the addictive nature of tobacco use; the alkaloid has also 
been implicated in conditions such as delayedwound healing and reproductive disorders (Mishra et al. 
2015).Tobacco and tobacco smoke are strongly associated with various skinconditions, among which contact 
dermatitis is of prime importance.The aetiological and clinical aspects vary according to the differenttobacco 
production and processing steps. Contact dermatitis is frequentin tobacco harvesters, curers and cigar makers, 
whereas it rarely affectssmokers and, only exceptionally, cigarette packaging workers. The skinsites involved 
also vary, according to whether the exposure is occupationalor non-occupational (Bonamonte et al.  2016). 

Mollusca is the second largest phylum of invertebrate animals. The members are known as molluscs. 
Molluscs are the largest marine phylum, comprising 23% of all the named marine organisms. Numerous 
molluscs also live in freshwater and terrestrial habitats. Along with other terrestrial fauna, invertebrate 
molluscs are recognized as important animals principally involved in food chain and agricultural pests. 
Terrestrial gastropods are sensitive to toxic chemicals producing alterations at the cellular level Hernadi et al. 
1992;Boer et al.1995). Angulo, and Saez (1986) reported depleted feeding and growth responses following 
exposure to Cu, Zn, Hg, and Pb toxicity in the terrestrial gastropod Arionater (Linn). In recent decades 
Londhe and Kamble studied the effect of different heavy metals on different aspects of slug 
Semperulamaculata((Kamble and Londhe 2012a; 2012b; 2012c). 

Easily availability of molluscan the environment and the previous finding suggest molluscs are the 
useful species to find out effect of any relevant exposure. So the present study deigned to investigate the 
mortality response and alteration in the structural architecture of mantle of terrestrial slug L. alteagainst the 
tobacco at different exposure pereriod. 
 
Materials and Methods 
Animal for experiment: 
 Adult herbivorous, hermaphrodite, terrestrial slugs L. alte were collected from natural habitats of 
Panmala at Arug and Bedug, Miraj, district Sangli, Maharashtra, India. Animals were carried in aerated plastic 
bottles to the lab. Experimental animals were kept in open-air trough covered with aeratedplastic lead 
covering to provide proper ventilation. Experimental animals were allowed to feed on fresh leaves of 
mulberry plant (Morusindica). All the animals were kept under controlled lab conditions of water, 
temperature, and fresh air for better acclimatization 
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Mortality Study 
 In the present investigation, effect of Tobacco on slug, were assessed by calculating its lethal 
concentration-  
 
I. Terrestrial slug S. maculata  
a) Preparation of stock solution and doses 
 Water miscible tobacco powder were used as intoxication for present investigation. Initially the 
concentrations of these tobacco powder as 20, 40, 60, 80 and 100 gmtobacco Powder were completely 
dissolved in 1000 ml (1 lit) of double distilled waterespectivilyr. The completely dissolved solution’s were 
considered as a stock solution for respective concentration.  
 For the intoxication study, healthy 50 animals (slugs) (6-7 cm length, 1- 1.5 cm width and 3- 4 g 
weight) were used. 50 animals were divided into 5 sets (10 animals per set) as control group, set-I (intoxicated 
up to 24 hr), set-II (intoxicated up to 48 hr), set-III (intoxicated up to 72 hr) and set- IV (intoxicated up to 96 
hr).  
 For each of the set, 1000 g of oven dried and then moistened soil filled in plastic trough was used. The 
100 g of clean, fresh leaves of Morusindica (common name mulberry) were provided as a feed of animal.  All 
troughs were covered with lid to prevention of escape of experimental animals as well as for complete 
induction of toxicant. To avoid confusion all the experimental sets (control, I, II, III and IV) were neatly 
labeled for perfect run up. For the intoxication, 150 ml prepared stock solution of tobaccowas daily sprinkled 
over oven dried moistened soil and experimental animals and were exposed upto 24 hr, 48 hr, 72 hr and 96 hr 
respectively. After completion of the intoxication period (24 hr, 48 hr, 72 hr and 96 hr) of respective metals, 
mortality in the animals was calculated after 24 hr of interval. For comparison control group was sprinkled by 
water only with mulberry leaves as food. Experiments were repeated thrice  
Statistical analysis 
 Lethal concentration (LC 50) for slug L. alteat 24, 48, 72 and 96 hr was calculated by Probit analysis 
method (Finney, 1997). 
Result and Discussion 
Percent mortality in Slug L. alte 
L. altewhen exposed to 20000, 40000, 60000, 80000 and 10000 ppm concentration of tobacco,percent 
mortality was recorded every after  24 hr of interval upto 96 hrs of exposure period, mortality percent at 
20000 ppm, after 24 hr of exposure showed 18% mortality, while 56% at 96 hrs of exposure. 40000 ppm 
concentration of tobacco showed increased rate of mortality at 24 hrof exposure i.e. 40%, where as 67 % at 96 
hr.  At 60000 ppm concentration, 61% mortality was recorded at 72 hr, whereas 45% and 74 % at 24 hr and 96 
hr of exposure period respectively. At 80000 ppm 63% mortality of L. altewas observed after 72 hr and 66 % 
at 48 hr of exposure. 86% mortality was recorded after 96 hrs of exposure. 100% mortality was not found to 
above concentrations. 100000 ppm concentration showed, 65% mortality at 24 hr of exposure, while 96% 
mortality was observed at 96 hrs of exposure period. 76 % and 84% were recorded at 48 and 72 hr of exposure 
period respectively The detailed mortality percentage and LC 50 value were showed in Table – 1,2,3. Our 
result supported by other studies which done on the heavy metals effect Ramakritinan et al. (2012) observed 
higher rate of mortality in molluscs against less concentration of Cu and Cd and suggested that, it may be due 
impact of metal and  individual sensitivity within the animal and its own health status. 
 

 
Percent Mortality of slug L. alte against Tobacco 

Con. in ppm 24 hr 48 hr 72 hr 96 hr 
Control 00 00 00 00 

20,000 18 25 40 56 

40,000 33 40 48 67 

60,000 45 53 61 74 

80,000 58 62 63 86 

1, 00,000 65 68 84 96 
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Table –1 Percent mortality of L. alteagainst tobacco induction. 
 

24 hr 48 hr 

Conc. in 
ppm 

Mortality 
% 

Probit 
(Y) 

Lnx Lnx2 Lnxy Conc. in 
ppm 

Mortality 
% 

Probit 
(Y) 

Lnx Lnx2 Lnxy 

20000 18 4.08 4.3010 18.4986 6.5435 20000 25 4.3010 4.3010 18.4986 18,623 

40000 33 4.56 4.6020 21.1784 8.4059 40000 40 4.6020 4.6020 21.1784 21,853 

60000 45 4.87 4.7781 22.8302 9.3052 60000 55 4.7781 4.7781 22.8302 24,272 

80000 58 5.20 4.9030 24.0394 25.9956 80000 62 4,9030 4.9030 24.0394 26,034 

100000 65 5.30 5.0000 25.0000 26.5000 100000 68 5.3853 5.0000 25.0000 27,350 

ΣY = 24,01          ΣLnx =14,6811                     Σ Lnx2  =111,54       
Ȳ = 4.802            Lnx = 2.9362                        Σ Lnxy = 113,789 

ΣY= 24,9400        ΣLnx = 14,6811                   Σ Lnx2 = 111,54     
Ȳ = 4. 988           Lnx =  2.,9326                       Σ Lnxy = 118,13 

72 hr 96 hr 

Conc. in 
ppm 

Mortality 
% 

Probit 
(Y) 

Lnx Lnx2 Lnxy Conc. in 
ppm 

Mortality 
% 

Probit 
(Y) 

Lnx Lnx2 Lnxy 

20000 40 4.75 4.3010 18.4986 20,429 20000 56 5.15 4.3010 18.4986 22,150 

40000 48 4.95 4.6020 21.1784 22,779 40000 67 5.44 4.6020 21.1784 25,034 

60000 61 5.28 4.7781 22.8302 25,228 60000 74 5,64 4.7781 22.8302 26,948 

80000 63 5.31 4.9030 24.0394 26,034 80000 86 6,05 4.9030 24.0394 29,810 

100000 84 5.99 5.0000 25.0000 29,950 100000 96 6,75 5.0000 25.0000 33,75 

ΣY = 26,28            ΣLnx = 14,68                  Σ Lnx2  =111,54 
Ȳ = 5.256            Lnx =2.9362                       Σ Lnxy = 124,42 

ΣY = 29,06        ΣLnx = 14,6811                     Σ Lnx2  =111,54 
Ȳ =5.812              Lnx  = 2.9362                      ΣLnxy = 137,692 

Table – 2 Observed numerical data for the evaluation of a and b associated with mortality caused due to 
intoxication of tobacco. 

Exposure Period in 
hr 

LC 50 Values of L. alteexposed to Tobacco 
(ppm) 

Mean LC 50 

in ppm 
Observed Calculated  

 
45,747 

24 78,000 78,610 
48 52,000 51,530 
72 40,000 42,180 

96 12,000 10,607 
 

Table - 3 LC50 values of Tobacco in L. alteas per exposure period. 
Histological alteration in Mantle after induction of Tobacco 

Respiratory system i.eMantle as a vital part in the anatomy of terrestrial slug L. alte, found dorsally 
covered by visceral mass. Usually  has dark blackish color dorsally, and some what yellow whitish ventrally 
Histologicaly, mantle composed of outer most epidermal layer  with thin cuticle.Epidermis followed by 
connective tissue, muscle fiber, blood spaces, nerve fiber and fibroblast cells or leydig cells (Fig- A).Similer 
observation noted by Londhe and Kamble (2014) in the terrestrial slug S. maculata.For histological analysis 
experimental animals were intoxicated with mean LC50 concentration of Tobacco- 

Histology of mantle  get altered due to intoxication of Tobacco After 24 hr, epidermal cell were 
disturbed/displaced from epithelial lining with increased blood space (Fig-B). After 48 hr, epithelial lining 
was damaged with dilated nuclei. Dilation of leydigs cells were found (Fig-C). Nuclear hypertrophy was 
intensively observed after 72 hr of exposure. The shape of epithelial cells and leydigs cells were minimized 
(Fig-D). After 96 hr of exposure, blood space was increased. Prominent damage in epithelial lining was seen. 
Muscular layer was heavily contracted, connective tissue was degenerated(Fig-E).The major alterations 
includes, hypertrophy decreased number of epidermal cells, increased blood space, shrinkage in connective 
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and muscular tissues with depleted number of leydigs cells.Choi et al. (2003), documented histological 
changes in mantle , gill, hepatopancreas, gonad and kidney of Antarctic bivalve Laternulaellipticadue to 
cadmium induction.In terrestrial slug, skin play important role in controlling voluminous secretions containing 
water, ions, mucus, glycoprotein’s, lectins and variety of other constituents elicited by mechanical and 
chemical stimulation (Martin and Olsen, 1985). 

 
Figure A - Tobacco treated alteration in mantle of L. alteat 24 hr, 48 hr, 72 hr and 96 hr of exposure.Figure 
A- E Control and altered structure of mantle at different exposure period. HE 400X.Figure A- Control group 
400X, Figure B-24 hr 400X, Figure C - 48 hr 400X,Figure D - 72 hr400X.Figure E - 96 hr 400X, EC- 
epithelial cells,BS-blood space, LC – leydig’s cells). 
 
Conclusion 
 From the findings of present study, we concluded that, Slug L. alte giving response to Induction of 
Tobacco and alter their normal structure of mantle. Which is important for respiration. So this study brief 
information about the effect of Tobacco on the respiratory system of experimental animals.  From our finds 
we suggest the acute and chronic exposure with tobacco hamper the structures and function of animals i.e. is 
human beings. 
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Abstract :- 
 Research has been formal, systematic & intensive process of currying out vast investigation based on scientific 
method of analysis [1]. Researcher  should have a mind set of following ethics of research before engaging 
himself/herself in research. As for as scientific research is considered the researcher become prey of self plagiarism and  
scientific misconduct. Analysis of  Ph.D degree holders (30), has revealed that the scientific misconduct and plagiarism 
in due to severe negligence of their mentors and the hurriedness of submitting thesis/dissertation, keeping mentor  
unaware of many things.  
 
Introduction :- 
 Scientific research demands extensive experimentation, testing periodicity of the results, generalizing 
the essence based on periodic testing with whatever has been obtained as research output, highlighting 
superiority of methods, approaches, over earlier methods, approaches employed by earlier scientific 
researchers with their due recognition and citations.  
 The selection of topic for scientific research is crucial step, where both researcher and mentor/guide 
should pay attention and have an exhaustive study of research outcomes of earlier researchers. The researches 
and guide/mentor should have deep insight and innovative  ideas and design problem accordingly. 
 After selection of problem researcher should adopt necessary experimental techniques. The 
researchers should draw scientific conclusion and compeer than  in the light of earlier research worker's 
research work and highlight the superiority of the obtained results. If the results are significant, of immense 
importance on the part of society they can opt for patent and in cash through the research finding. 
       David B. Resnick  [2] has given ethical norms that promote the aims of research, promote the values that 
are essential for collaborative work, helps to insure that researchers can be held accountable to public, helps to 
build public support, promote moral and social value. Justine Farrel et.al.[3] Have quoted that growing body 
of sophisticated research on scientific misinformation can help us to better understand this dynamics and 
provide the basis for developing co-ordinated set of strategies such as public inoculation, legal strategies, 
political mechanism and financial transparency. 
   
Hypothesis  :- 
 All researcher follow ethical principles of research while executing research endeavor.    
Survey Method  :- 
 Survey Method has been used for compilation of data, questionnaire has been used for compiling the 
data. The data of Ph. D degree holder who have obtained their Ph.D degree (Science Faculty) in the last five 
year has been collected through the questionnaire (30). The researchers there asked to furnish the honest 
information and they were assured of keeping confidentiality of their names.  
 
Finding and Analyses   :- 
 Deborah Smith [4] have a enlisted five principles for research ethics viz. Discuss intellectual property 
frankly, Be conscious of multiple roles, Follow informed-consent rules, Respect confidentiality and privacy, 
Tap into ethics resources Sales, B.D., & Folkman, S. [5,6] have given ethical principle of psychologist and 
code of conduct and Ethics in research with human participants. 
 The data gathered from questionnaire executed to the Ph.D. degree holder in past five years (Science 
Faculty) has reviled that 30% of Ph.D. degree holders have copied the quotations, materials, theory from text 
books, reference books, encyclopedias, information available on the net obtained through different search 
engines as it is, simply cut and paste they have not taken any pain in expressing the same things in there one 
words. 
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 They have carried out these malpractices keeping their mentors/research guide unaware of whatever 
they have done, and reported in their thesis/dissertation. They have got corrected their write ups many a 
times/many versions. As such it is more duties of mentor/research guide to go thoroughly through the write up 
submitted by their research students and scrutinize wither they have copied text material, data, figures of the 
research work published by earlier researchers, notable scientists, Nobel laureates. The mentor/research guide 
should have meticulous checking of the write-ups submitted by their search students. Many a times loophole 
remain on the part of  research guide while submitting thesis/dissertation in hurriedness. 
  20% Ph. D. students have committed scientific misconduct they have copied the graphs, tables and 
changed captions of figures and tables.  
 The hypothesis has been proved to be false. As some of the scientific researchers have committed 
scientific misconduct, while some other have become prey of plagiarism while obtaining there Ph. D. degree. 
They have abused both educational system as will as worsened their own image. Also their scientific 
misconduct and plagiarism has made society commenting on the highest degree such as Ph. D.  
 
Conclusion:- 
 Lack of meticulous scrutiny, testing on the part of mentor of the research guide  right from selection 
of scientific research problem till in the publishing in the form of thesis/dissertation them unaware of 
whatever has been reported has led to plagiarism and scientific misconduct. These malpractices can be 
minimized/canceled if University/Institutions, use software's for monitoring plagiarism. The research 
guide/mentor should enact sincerely, honestly, unbiased manner, properly guiding and rectifying the 
malpractices of students from time to time. University/Institutions should send the thesis/dissertation of 
research students to the Scientists/Faculties from Institutions of National importance such as IIT's, IISER's, 
IISc, CSIR Laboratories. University/Institutions should make the mandatory practice of publishing at least two 
research papers in Journals of International repute with high impact factor, which should be enclosed as an 
Appendix at the end of thesis/ dissertation.  Rigorous exposure to experimental techniques, non stipulated time 
for completion and award of a Ph D. degree, extensive and conceptual understanding of the scientific research 
problem, adequate mind set both on part of researcher and mentor, cordial relations between researcher and 
mentor should be pre requisite.  
 
References :- 

1. John W. Best & James V. Kahn Research In Education, Prentice-Hall of India Private Limited (2004). 
2. David B. Resnick, Bioethicist and Institutional Review(2015) 
3. Justin Farrel, Kathryn Mc Connel, Robert Brulle, Nature climate change (2019)  
4. Deborah Smith, Monitor Staff, Vol. 34, No. 1 (2003) P. 56. 
5. American Psychological Association, Ethical principle of psychologist and code of conduct, Amercian 

Psychlogist Vol. 57 No. 12 (2002). 
6. Sales, B.D., & Folkman, S. (Eds.), Ethics in research with human participants, American Psychological 

Association, Washington, DC:  (2000). 



Aayushi International Interdisciplinary Research Journal ( AIIRJ ) Special Issue No. 48 ISSN 2349-638x 
 

www.aiirjournal.com Impact Factor 5.707 Peer Reviewed Journal Mob.No. 8999250451 183 

 

Paper Batteries Using Carbon Nanotube - Coated with Conventional Sheet of Cellulose-Based 
paper 

 
Sonali Patil1, Pournima Kore2, Nikita Patil3 

1, 2, 3 Student, EEE Department, Sanjay Ghodawat Group of Institutes, Kolhapur, 
 
Abstract-  

This paper presents a complete insight on this revolutionising and satisfying solution for energy storage through 
biodegradable and also analyse in solving the problem from unbiodegradable energy resources. After the use of 
unbiodegradable energy resources, a lot of pollution is caused which is contaminating the environment. It is a flexible, 
ultra-thin device for energy storage and production.It is composed of carbon nanotubes along with sheet of 
cellulosebased paper. It can be used both as a high-energy battery and super capacitor. By these two types of 
functioning, it allows the battery to provide both long-term steady power production as well as a lot of energy as power 
backup regarding capacitors. Being Biodegradable, Light-weight and Non-toxic, flexible paper batteries have potential 
capability to adapt as a power source for the next generation. Paper battery has the potential to be used in electronics, 
medical devices and hybrid vehicles(Transformers) and medical technologies. The paper is aimed at understanding & 
analysing the properties and characteristics of Paper Batteries for the upcoming world; to study its advantages over 
unbiodegradable energy resources, limitations and disadvantages. This paper also aims at highlighting the construction 
and since it is the biodegradable and efficient source to replace other sources so finding various methods of mass 
production of paper battery. 
 
Introduction 

A paper battery is a flexible energy storage device consists of carbon nanotubes with a conventional 
sheet of cellulose. A paper battery can be used as high-energy battery and super capacitor, combination of two 
discrete quantities.  
Paper Battery= Paper (Cellulose) + Carbon Nanotubes  
Cellulose which is a complex organic substance found in pulp. It is not digestible by humans. A Carbon 
NanoTubes (CNT) is a tiny cylinder made up of a single sheet of carbon. these carbon atoms are rolled to 
form cylinder. Their conductivity is better than best semiconductor and strength is more than steel.  

 
Figure 1: STRUCTURE OF CARBON NANO TUBES 

 
Figure 2: STRUCTURE OF CNT 
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1.1 Properties of Paper Batteries  
The properties of Paper Batteries are mainly dependent on the properties of cellulose as well as CNT’s 
Cellulose:  

• High Tensile strength; Low Shear Strength  
• Biodegradable  
• Biocompatible  
• Excellent Porosity & Absorption Capacity  
• Easily Reusable and Recyclable • Non –Toxic Carbon Nanotubes:  
• Width to Length ratio: 1:107 • Tensile strength is more than Steel.  
• Lower Mass density.  
• Much Lighter and Flexible.  
• Higher Electrical Conductivity and Lower Resistivity  
• Attaching the Paper and CNT layers multiplies the Output Voltage; Detaching the Paper and CNT 

layers divides the Output Voltage.  
• Thickness is between 0.5-0.7mm.  
• Operating temperature range varies from:75°C to +150°C.  
• Does not contain heavy metals like Hg, Pb etc.  
 Mechanical damage does not lead to overheating and no shipment issue caused by leakage.  

 
1.2 Need  
The main problem we are facing with present ElectroChemical batteries is:  

Limited Life Time Primary batteries irreversibly transform chemical energy to electrical energy but 
after using for some time they are just a unbiodegradable waste. Secondary batteries can be easily recharged; 
i.e. it performs its chemical reactions reversed by supplying electrical energy to the cell, restoring their 
original composition. There is also one major problem with Rechargeable batteries are that these are still 
costlier than Primary Batteries Leakage In these batteries, a main issue is that as time passes these batteries 
storage starts declining If leakage occurs ,through accident or anyhow, the chemicals released may be 
dangerous. The active chemical leakage can then damage the equipment in which the batteries were inserted.  

Environmental Concerns The widespread use of batteries has created many environmental problems, 
such as toxic metal pollution. Metals such as Cadmium, Mercury, Lead, Lithium and Zinc have been 
identified as highly toxic metals.Batteries may be harmful or fatal if swallowed by young children While in 
the digestive tract the battery's electrical discharge can burn the body cells and tissues and can be serious 
enough to lead to death.  
1.3 Some other Fuels which come in contact to replace these batteries but still have some limitations  
The limitations of Fuel cells are:  
Cost:  
The fuel cells based on hydrogen are costly for general consumer use, hence it is restricted to rocket launch 
vehicles. Liquid Hydrogen and Hydrogen Peroxide is essential ingredients that make them costly.  
Portability & Size:  
Fuel cells are larger in size, which reduces portability and makes it very difficult for use in electronic and 
medical gadgets.  
The limitations of Solar Cells are:  
Versatility:  
Solar cells cannot be used in many situations, like Emergency Power-Backup, Emergency Energy Purge.  
Adaptability:  
Solar cells cannot be used in all battery-powered Equipment.  
Portability & Size:  
They are not at all portable or robust hence during failures an auxiliary back-up battery is required for solar 
cells.  
1.4 Construction  
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The process of construction consists of the following steps: Firstly, a common Xerox paper of desired Shape 
and Size are taken.  

• CNT ink is spread over paper using Mayer Rod method • The strong capillary force in paper enables 
high contacting surface area between the paper and nanotubes after the solvent is absorbed and then it 
is dried out in an oven.  

• Paper battery is composed of a thin lithium film  laminated over the exposed cellulose, which can be 
connected to the external load via aluminum current collectors.  

• It is similar to an electrochemical battery except with the constructional differences mentioned before 
the procedures.  

 
Description 

 
Figure3 

  
Figure4 

Lithium Ion Battery during discharging 
1.5 Advantages  

• Biodegradable & Non-Toxic: it is a biodegradable and nontoxic product as its major ingredients are of 
organic origin,  

• Biocompatible: our body's immune system does not easily reject them if implanted into human body.  
• Easily Reusable & Recyclable: It is easily recyclable and reusable, even with the existing paper 

recycling techniques  
• Durable: It has a shelf life of almost 3 years. Under extreme conditions it can operate within -75° to 

+150°C.  
• Rechargeable: It can be recharged more than 250 times using almost all electrolytes, including bio-

salts such as sweat, urine and blood.  
• No Leakage & Overheating: Due to low resistivity, it does not get overheated even under extreme 

conditions. As there is no any kind of leaky fluids, there is no leakage problem even under 
spontaneous or accidental damage.  

• Very Light Weight & Flexible.  
• Easily Moldable Into Desired Shapes & Sizes.  
• Customizable Output Voltage:  
• By varying CNT concentration.  
• By stacking & slicing.  
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1.6 Applications  
As it is the latest technology which can easily reduce the size and weight of modern technologies, so it is 
going to be used in many fields. Some of them are:  

• In Electronics: By replacing the alkaline batteries with light-weight paper we can reduce the weight of 
laptop batteries, mobile batteries etc. In wrist watch, calculators, and similar low drain devices. In 
wireless communication devices like Speakers, Bluetooth headsets etc.  

• In Medical Sciences: , in Artificial tissues (using Carbon nanotubes) and Pacemakers for the heart  
• In Cosmetics, Drug-delivery systems.  
• In Biosensors- Glucose meters and sugar meters. 
• In Automobiles and Aircraft  
• In Hybrid Car Batteries  
• In Long Air Flights reducing Refueling  
• For Light weight guided missiles  
• For powering electronic devices in satellite programs.  

 
Figure 5 

Literature Review  
Paper battery mainly constitutes of carbon nanotubes. At carbon nanotubes, significant works have 

been carried out independently, by Pushparaj et al.[2007] and Yi Cui et al.[2010] in the field of preparing the 
first prototypes. Initially the designs of flexible energy-storage devices were based on separated thin-electrode 
and spacer layers, which were providing less-than-optimum in performance and handling. Pushparaj et al. 
demonstrated the fabrication of ‘electrode-spacer electrolyte. Yi Cui et al. have revived the attempt to 
integrate the components on to a single unit in a much simpler and more promising way. In this paper, they 
integrated all of the components of a Li-ion battery into a single sheet of paper just by doing simple 
lamination process. Even though the paper-like membrane were used as the separator for other energy storage 
systems including super capacitors, it was the first example of the Li-ion batteries  with commercial paper, 
where paper can be used in two ways as a, separator and mechanical support. Dr. Mangilal Agrawal, Lousiana 
Tech University has made another attempt to exploit the properties of Paper batteries. Having done much 
work with biosensors and bio-capacitors, he successfully demonstrated how the relative proportion of CNT 
and Paper could be used to customize the voltage output of the Paper Battery. As this field is so promising and 
potent, there is a huge amount of work done over Paper Batteries and CNTs. However, the entire work in 
literature is neither comprehensible nor easily accessible. 
  
Comparison between Paper Battery (Super Capacitor) And Li-Ion Battery  

 
Figure 6: paper battery and lithium-ion battery 
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Limitation And Disadvantages  
No technology is 100%  advantageous, there are some pros and cons to each and every technology.  
It would not be logical only to fall over the advantageous properties and applications of Paper 

Batteries.  
Following are some of them:  

• Due to Low Shear strength, they can be easily torned.  
• The Techniques and the Set-ups used in the Production of Carbon Nanotubes are very less Efficient 

and much expensive. Like : Chemical Vapour Deposition (CVD), Arc discharge, Electrolysis, Laser 
Ablation,.  

• When inhaled, their interaction with the lungs is similar to that with Asbestos fibers, hence may be 
seriously hazardous to human health.  

 
Results And Conclusion 

Energy crisis is one of the major bugging problem faced by the world today. Every nation needs 
energy and everyone needs power. And this problem which disturbs the developed countries and the 
developing countries like India to high extent. Talking about a point where there can’t be a day without 
power, which can be overcome with the help of Paper Batteries. Being Biodegradable, Light-weight and 
Nontoxic, flexible paper batteries have potential adaptability to power the next generation of electronics, 
medical devices and hybrid vehicles, allowing for radical new designs and medical technologies. About self 
dependant for energy solution, India has a long way to go for. Literature reflects that scientific astuteness 
required for such revolutionary work is always there with Indian researchers. But because of lack of facilities 
and funding it is not working and this paper is just a single step towards this direction.  
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Ethical Considerations In Conducting Research 
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The selection of a research topic carries with it the obligation to behave ethically. A code of ethics 
prescribes the general conditions under which the investigator may and may not conduct research. The success 
of the research process depends on the same principles and ethical behavior which are to be possessed by the 
investigators and also guiding professionals.  

Medical and Psychological experimentations using human subjects involves some element of risk, 
however minor and raises questions about the ethics of the process of the Research. Any set of rules or 
guidelines that attempt to define ethical limits for human experimentation raises controversy among scientists 
and other segments of society.  

The following principles should be considered in planning and conducting research with human 
subjects. 
1. Acceptance of Personal Responsibility and Review The researcher attempts the responsibility for 

following certain principles involved in conducting research with human subjects. It is especially 
important that the researcher obtain advice and guidance from institutional review committees 
advisers or colleagues regarding behaviour of participants that may be harmful damaging, anxiety 
producing etc., Advice to proceed will ordinarily be given only if the benefits of the proposed research 
outweigh the potential harm to the participants. 

2. Informed Consent The researcher has the responsibility to inform participants of those conditions 
that might affect their decision to participate in the study. This disclosure implies that question by 
potential participants be answered by the researcher. 

a) Unobtrusive Public Observation Sometimes researchers engage in studies where they observe 
individuals who arc unaware of their participation in research study. If participants remain completely 
anonymous, the problem of obtaining consent is somewhat lessened. But if individuals can be identified 
even though their behaviour may be public, asking individuals to give their consent for the use of data is 
recommended. 

b) Invasion of Privacy 
  It is justifiable to observe and record behaviour that is essentially public, behaviour that others 
normally would be in a position to observe. It is an invasion of privacy to observe and record intimate 
behavior that the subject has reason to believe is private concluded observers, camera, microphones or 
use of private correspondence without the subjects knowledge and permission are invasions of privacy. If 
these practices are to be employed, the participant's understanding of the reasons should be explained and 
permission secured. Some of the intimate behaviour cannot be observed ethically. 

c) Intrusive, Disguised and Observations 
  Instrusive research involves manipulating the behaviour of the respondent. Such 
manipulations are disguised if respondents are unaware that they are participating in a study. 

d) Evaluation Studies and Other-Research in Institutions 
  Sometimes a decision must be made whether to introduce a particular treatment or method to 
individuals in an institution such as a school. For example, researcher wants to evaluate a text being 
used in a school by testing the students. Or students in a control group may be tested even though they 
received no, benefit from a study. Although informed consent would be desirable in these studies. The 
potential harm to subjects is minimal and is especially so when subjects normally expect to be 
tested even though they received no benefit —..As, A If hnuoli informed consent would be desirable 
in these studies.will ordinarily be given only if the benefits of the proposed research outweigh the 
potential harm to the participants.  
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  It is important to realise that informed consent implies that potential participants in a 
research study are competent to give their consent. When working with minors, mentally retained, 
consent should be obtained from guardians, or superintendents of respective institutions. 

3. Freedom from Coercion Individuals should not be forced to participate in research as a 
requirement for enrollment in a course unless it can be demonstrated that are participating in a study. If 
students are allowed reasonable requirement before they enroll. 

4. Anonymity, and Confidential The participant has the right to know which persons are privy to 
personal information obtained during the course of an investigation. If possible data should be 
obtained anonymously to avoid the possibility that any individual could be identified. 
  Participants must be fully informed to conditions. Some studies require a comparison of 
participant responses on two or more occasions. Under such conditions, participants must be informed 
that identification is necessary. Here, the researcher holds all information about the subject in strict 
confidence. Information should not be released without his/her permission. 

5. Honoring Agreements with Subjects For research to be ethical, the participants and researcher 
must have a clear understanding of their respective role, their agreement must be fair and the 
researcher must fulfil all commitments. Any promises must be honored. 

6. Protection Against Risk Subject is placed at risk if the study involves physical or emotional danger 
or potential danger. The investigator has the obligation to reduce all forms_ of stress. Research on 
human being subjects unethical if it is likely to produce long term and serious problems. 

7. Clarification and Explanations of the Study At the termination of a study, the investigator has 
the obligation to debrief all participants. If providing such information puts the participant in greater 
risk than would otherwise have been likely, potentially damaging information may be withheld. For 
example, children who were told they had performed well during an experiment need not be told 
afterward that their performance was actually poor. 

8. Protection from Physical and Mental Stress, Harm or Danger In using treatments that may 
have a temporary or permanent effect on the subjects. The researcher must take all precautions to 
protect their well being. Thorough precautions and safeguards may be assured. 

9. Diagnosing and Eliminating Undesirable Experimental Effects any possible stressful conditions, 
physical or mental, must be detected and eliminated as rapidly as possible. The investigator needs to 
consider the possibility of such effects and either prevent them or forego the study. Follow up 
procedures should be planned and provide students with tasks on which they do extremely well to 
minimize previous negative treatment effects.  

10. Knowledge of Outcome The participant has right to receive an explanation for the reasons for the 
experimental procedures and the results of the investigations. The researcher may explain the results and 
their significance orally or by issue the journal in which the report has been published. 

11. Acceptance of Research Funds Researchers needs to make use of research funds for them. Purpose 
of investigation only from the funding agencies. Records must be maintained. 

12. Potential Misuse of Research Findings The researcher needs to consider the potential effects and 
possible misuses and misinterpretations of research findings. To be sure. The result of any study can 
be misunderstood and used for socially undesirable goals. We should not misuse research 
findings.Variables cannot be manipulated. The ethical probleins that would be raised if some other 
were manipulated indicates a place. for such non experimental methods as exposed factor 
research. The researcher starts with the observation of dependent variables and goes back to the 
observation of independent variables that have previously occured under uncontrolled conditions. 

Statement of principles places a considerable emphasis on the personal responsibility of researchers to act 
ethically and to promote ethical behaviour in all aspects of research activities acknowledges the importance 
of the professional codes of conduct of external agencies and organisations, and accords them primacy as a 
default position. 
13. Towards research participants Researchers have a responsibility to ensure as far as possible that the 

physical, social and psychological well-being of their research participants is not detrimentally affected 
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by the research. Research relationships should be characterised, whenever possible, by mutual respect 
and trust. 

14. Towards other researchers Researchers should avoid, wherever possible, actions which may have 
deleterious consequences for other researchers or which might undermine the reputation of their 
discipline. Those directing research should bear in mind their responsibilities towards members of their 
research teams and should aim to anticipate and guard against the possible harmful consequences of 
the research for team members. 

15. Informed Consent Research should be based, as far as possible and practicable, on the freely given 
informed consent of those under study. However, it is recognised that in some cases it may be 
necessary to employ covert methods should these constitute the only means to obtain the required data. 
In such cases,  
It is the responsibility of the researcher to explain as fully as is reasonable and appropriate, and in 
terms meaningful to the participants: the aims and nature of the research, who is undertaking it, who is 
funding it, its likely duration, why it is being undertaken, the possible consequences of the research, 
and how the results are to be disseminated. 
The power imbalance between researcher and researched should be considered. Care should be taken 
to ensure that the latter are not pressurised into participation. Research participants should be aware of 
their right to refuse participation at any time, including withdrawal from a research project at any stage, 
and should not be given the impression that they are required to participate. It should also be 
recognised that research may involve a lengthy data-gathering period and that it may be necessary to 
regard consent not as obtained once and for all, but subject to re-negotiation over time. 
The researcher should explain how far research participants will be afforded anonymity and 
confidentiality and participants should have the option of rejecting the use of data-gathering devices 
such as tape-recorders, video cameras, and digital recording devices. 
If there is a likelihood of data being shared with or divulged to other researchers, the potential uses of 
the data should be discussed with the participants and their agreement to such use should be obtained. 
Where access to a research setting is gained via a ‘gatekeeper’ external to the University, researchers 
should also obtain the informed consent of research participants, while at the same time taking account 
of the gatekeeper’s interests. It should be borne in mind that the relationship between research 
participant and gatekeeper may well continue long after the research has been undertaken. 
Where research participants are young children or other groups that may be made vulnerable in or by 
specific social conditions relevant to the research such as elderly, disabled or sick people, or people 
with learning difficulties whose understanding is impaired in some way so that they are unable to give 
full informed consent, it may be necessary to use a proxy in order to gather data. In this case great care 
must be taken not to intrude upon the privacy of the vulnerable participants. The researcher should 
consult relevant professionals, carers, parents/guardians and relatives, as appropriate. Researchers 
should attempt to obtain the informed consent of children and their parents and in relation to 
schoolchildren those who are in loco parentis. 
In addition to obtaining the informed consent of those under study, researchers should attempt to 
anticipate and guard against the possible harmful consequences of their research for participants. 
Deceptive and Covert Research 
While it is recognised that there is a continuum of covert-overt research (and therefore difficulty in 
defining research simply as entirely covert or overt), researchers should endeavour, wherever possible 
and practicable, to avoid the use of deception in their research methods, as this violates the principle of 
informed consent and may invade the privacy of those under study, particularly in non-public spaces. 
Any researcher considering deceptive methods in research must seek approval from the relevant 
Faculty Research Ethics Panel (FREP) or Research Ethics Sub-Committee as appropriate (see Part B, 
s3 & 4). The burden of proof will rest on the investigator to show that no alternative methods are 
possible, and that the data sought are of sufficient value to over-ride the issues of free and informed 
consent. Where approval has been given, the potential implications arising from publication must be 
fully considered. 
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Covert research in non-public spaces (that is, where persons would not normally expect to be under 
observation), or experimental manipulation of research participants without their knowledge should be 
a last resort when it is impossible to use other methods to obtain the required data. It is particularly 
important in such cases to safeguard the anonymity of participants. 
If covert methods are approved and employed, and informed consent has not been obtained prior to the 
research, every attempt should be made to obtain this post hoc. 
Confidentiality and Anonymity 
The anonymity and privacy of research participants should be respected and personal information 
relating to participants should be kept confidential and secure. Researchers must comply with the 
provisions of the data protection act and should consider whether it is proper or appropriate even to 
record certain kinds of sensitive information. 
Where possible, threats to the confidentiality and anonymity of research data should be anticipated by 
researchers and normally the identities and research records of participants should be kept confidential, 
whether or not an explicit pledge of confidentiality has been given. 
Whilst the researcher should take every practicable measure to ensure the confidentiality and 
anonymity of research participants, s/he should also take care not to give unrealistic assurances or 
guarantees of confidentiality. Research participants with easily identifiable characteristics or positions 
within an organisation should be reminded that it may be difficult to disguise their identity totally 
without distorting the data. All students will be offered appropriate education and training in research 
ethics in their Research Methods Module or its equivalent.  
Integrity: Researchers are required to demonstrate intellectual and moral honesty in proposing, 
conducting, and reporting research. Truthfulness and responsible conduct underlie the integrity of 
research proposals, information, data, analyses, reports, and publications. 
Accountability: Researchers must take responsibility for their actions and their commitments to 
research. They are expected to promote public transparency throughout the research process and adhere 
to applicable policies the research in which they engage must be open to monitoring and verification. 
Independence and Impartiality: Researchers must ensure that personal views, convictions, previous 
experiences or future ambitions do not compromise the objective scientific process. 
Repect for persons and communities: Researchers must engage in research based on the respect of 
the dignity of persons and communities. This means taking into account the underlying inequalities and 
the diversity of persons and communities, and to strive for equity and justice in health research. 
Professional Commitment: Researchers are required to build their professional competence on a 
foundation of integrity, scientific knowledge, and personal commitment to advancing health for all. 
Objectivity, accuracy, efficiency, and impartiality are expected.  
 
  The quality of the research and the value of the knowledge achieved depend intrinsically on 
the integrity of those performing the research. Honesty, truthfulness, and transparency not only 
contribute to the accuracy and reliability of the scientific activity and its outcomes, they also form the 
foundation for public trust and good health policy resulting from research. 
ethics of consciousness enriched by dialogue and supported by a careful awareness of the needs and 
sensitivities of persons, communities, and cultures. Staff need to be particularly sensitive to the 
expectations of persons and communities participating in research as well as the impact of the research 
on those persons and communities. In this context, the term wrongdoing in research means intentional, 
fraudulent or grossly negligent behaviour that breaches the principles of this Code. Such 
behaviour includes without being limited to: 
• Inappropriate development of research protocols; 
• Failure to disclosure or take action on declared conflict of interest; 
• Inadequate management of a research project; 
• Fabrication, falsification, plagiarism, deliberate misrepresentation or other practices that deviate 

from this Code and from the academic and scientific communities’ commonly accepted norms11 
for proposing, conducting or reviewing research or for reporting research results. 
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  Wrongdoing in research does not include honest errors or honest differences in interpretations or 
judgements of data. It also is different from other forms of questionable research practices, or poor practice, 
which can include inadequate data management and research procedures. 
Applying standards of good practice in the conduct of research good practice standards cover training and 
supervision, conflict of interest, research ethics, the management of research data, research procedures, 
contractual and other collaborative arrangements, publication, dissemination and authorship, and peer review. 
Adherence to research standards Researchers are required to be familiar with, appreciate, and adhere to 
high scientific and ethical standards when engaged in research. All members of the research team are aware of 
the requirement to comply with the principles of this Code and of their duty to report any departures from its 
principles, to their supervisors, to the leader of the research team, or through the Integrity Hotline in cases 
where this may be problematic. 
Research training and supervision It supports research of high scientific and ethical standards, 
professionalism, cooperation, and the open and honest exchange of ideas. Research responsibilities and good 
research practices, including research ethics, are essential to achieving excellence in research, in both policy 
and practice. 
Managing collaboration in research Managing collaboration with other institutions or researchers is 
essential to good research practice. 
The financial management of research Good financial management of research projects is essential to the 
support and integrity of research and its outcomes. The financial terms and conditions of research funding 
need to be defined clearly in all research contracts. 

 Ensure the appropriate management of resources and provide accountability for the use made of 
financial resources throughout the research; 

 Report in a timely and transparent way any deviations or irregularities regarding the use of research 
funding; and Facilitate the monitoring and audit of finances related to the research. 

 Ensure the research team has the necessary skills, training, resources, and support to carry out the 
proposed research; 

 Ensure good data management, including the planning, generation, documentation, analysis, use, 
storage, and appropriate destruction of data; 

 Maintain and make available research documentation for scientific, ethical, and regulatory review as 
well as for peer review and publications review procedures. 

Managing and monitoring research data good data management practices in all research. This includes 
the appropriate collection, retention, use, dissemination, and destruction of research data. Institution 
should support good research oversight practices, including the monitoring and auditing of ongoing and 
completed research. 
Intellectual property and authorship upholding intellectual property regulations in research, and not to 
violate third party intellectual property rights. This includes research ideas, processes, and materials as 
well as research data, reporting, and publications. 
   However, there is need of ethical consideration, in conducting research. Care must be taken into 
all phases of investigation.  
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Abstract  
Lepidopteron larva grows on the plant foliage, due to plantation of hybrid variety and   more profitable farming 

methods in Maharashtra some of the minor pests become a major pests. For control this pests farmers use tremendous 
pesticides in various agro ecosystems of India. Pesticides lead serious problems such as pest resistance, air pollution, 
water pollution; soil pollution etc. leads to several cancers like harmful diseases.  However, bio-control is very good 
alternative for chemical control.  Parasitoid Apenteles papiliones is first time reported as an effective parasitoid over 
Papilio demoleu from Warana region of Western Maharashtra. It was observed that 70% larvae of P. demoleus from 
citrus orchard of Warana nursery were infested by A. papiliones. After Observation authors are concluded that A. 
papiliones effective biocontrol agents of P. demoleus. 
Key words:  Parasitoid, Warana, bio-control,  Apenteles papiliones, Papilio demoleu 
 
Introduction  
  Butterflies (Insecta: Lepidoptera) counts in the unique feature of the area. India host 1501 species of 
butterflies (Goanker, 1996); of which peninsular India host 350. Butterflies are good pollinator, attractive, 
indicator of environmental qualities. However, their larval forms grow on the plant foliage, due to more 
profitable farming methods in Maharashtra some of the minor pests become a major pests e.g. Cabbage 
butterfly ( Paris rapae), Lime butterfly (Papilio demoleu) commonly called as lemon, citrus or checkered 
swallowtail, it is found throughout southern Asia ( Corbet and Pendlebuty ,1992.) extending from Iran ( 
Larsen, 1977.) and the middle east India and from Indo Pacific ( Van-Wright and Jong, 2003) to  New Guinea 
and Australia ( Parson,1995;Barby, 2000.) Its principal host is the genus citrus (Rutaceae). In Indiathis 
butterfly has been discovered as important citrus pest which rapidly expanding is known as plague of citrus 
grove not only India but Saudi Arabia and Iran Badawai, (1981). Narayanmma, et al.(2001) reported up to 
83% defoliation of young grove trees in Andhra Pradesh. Thakare and Borale ,(1974) reported an outbreak 
sever enough to skeletonized entire citrus garden. The larvae prefer young nursery plant grown 1to 2 feet 
height and  completely defoliate nursery Yunes and Munir, ( 1972)  
  Studies of natural source mortality by nematodes (Steinernrma sp. Nematoda: Rhabditida: 
Steinernematdae) was reported by Singh, (1993b) in control of caterpillars of P. demoleus in India and 
Bidawi, (1981), who reported pupal mortality caused by application of Bacillus infusion. Thakare and Borale 
published a photograph of unidentified dipterans parasitoid, are suggested to regulate local population of P. 
demoles.  
 First time we have reported a parasitoid Apenteles papiliones efficiently parasitizing P.demoleus from 
Western Maharashtra. It was observed that 70% larvae of P. demoleus frm citrus orchard of Warana nursery 
were infested by P. demoles 
 
Methods And Methdology 
 P. demoles larvae were collected from citrus orchard of Warana plant nursery and were reared feed 
daily with fresh leaves of citrus plant up to 20days. Maintain this larval culture for parasitoid screening and 
observation were noted, photograph were taken, infested larvae were kept in the large sized test tube to collect 
emerged parasitoid from it. Parasitoid preserved by pinning method and some of them kept in 70% alcohol for 
father identification.  
 
Result And Discussion  
 First time observation made on Apenteles papiliones regarding biocontrol agents for P. demoles.   A. 
papiliones having a good bio-control potential to control P. demoles. A collected and reared larva of P. 
demoles was found infested by A. papiliones. Host larvae of about second instars (fifth to six day old) were 
preferred to ovipositor and within 12 to 16 days larvae of parasitoids grown inside the host larvae and after 
completion of larval growth they make pore in host larval body from inside and come outside at a time. Large 
number of larvae prefer to come out from ventro- lateral sides of five to eight segments of abdomen of the 
host larva, those larvae emerged from dorsal sides of the host larva they rolled down under side of the host 
and then spin their cocoons in gregarious condition. Were also observed that isolated, solitary larvae of A. 
papiliones was failed to span its cocoon.  Host larvae live up to two days after emergence of parasitoid and 
then die.   
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 There is tremendous pressure of pesticides because of its indiscriminate use in various agro 
ecosystems of India. Pesticides lead serious problems such as pest resistance, air pollution, water pollution; 
soil pollution etc. leads to several cancer like harmful diseases.  However, bio-control is very good alternative 
for chemical control. Brconids ( Hymenoptera: Broconidae) parasitic files are highly  potential bi- control 
agents. The parasitoids is an intermediates term which inherits the qualities of predators of true parasite which 
has been used first by Reuter ( 1913) The parasitic larva kill their hosts in the process of their development 
and they always act as entomophagus but the adults are free living and mostly vegetarian. A. pailiones may be 
used to control against the devastating defoliator P.demoles 
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Climate change refers to the impact of an ever warmer planet brought by increased levels of 
greenhouse gases such as carbon dioxide, methane and nitrous oxide that are trapped in the atmosphere. 
According to IPCC, “climate change refers to a change in the state of the climate that can be identified by 
changes that persists for an extended period, usually decades or longer. It refers to any change in climate over 
time, whether due to natural variability or as a result of human activity.” 
  I quote “Climate change has become an urgent and pervasive preoccupation across the globe. It’s a 
Global challenge which requires an ambitious Global response. India and other developing countries would be 
among those most seriously impacted by the consequences of Climate change”. – Ex Prime Minister, 
Dr.Manmohan Singh. 

The term "climate change" encompasses all forms of climatic inconstancy (that is, any differences 
between long-term statistics of the meteorological elements calculated for different periods but relating to the 
same area) regardless of their statistical nature or physical causes.  
The term "climate change" is often used in a more restricted sense, to denote a significant change (such as a 
change having important economic, environmental and social effects) in the mean values of a meteorological 
element (in particular temperature or amount of precipitation) in the course of a certain period of time, where 
the means are taken over periods of the order of a decade or longer.  
 
Importance of Botanical Gardens to reduce CFC gases : 

The first Botanical Garden was created by Theophrastus in Greece. The credit of first modern 
Botanical Garden in 1543 goes to an Italian researcher Luca Ghini of Pisa. The first Botanical Garden in India 
was established in 1787 at Culcutta. Today India represents a chain of botanical garden distributed in all 
regions of country. After ratification of CBD by India MoEF and state Forest departments launched various 
schemes like ‘National Action Plan on Bio-diversity Conservation, Capacity Building in Taxonomy, 
Assistance to Botanical Gardens etc.’ Presently total botanical gardens listed by BGCI (Botanic Gardens 
Conservation International) are 1846 distributed in 148 countries. They maintain 4 million living plants 
representing about 80,000 species along with other collections in the form of herbaria. Thus botanical gardens 
play crucial role as centers for Conservation, rescue, rehabilitation of rare, endangered and extinct prone 
plants. 

The over burden of population over the natural resources for food, fodder, medicine, shelter etc. we 
are utilizing our limited resources recklessly. We are burning oil and coal which is a major source for carbon 
emission which is leading to climatic change and global warming. Man has realized the effects of these 
activities which is threat to his own survival. Therefore conservation of biodiversity is an important issue and 
concern of every man, community and every country. 

We have to make serious efforts to reduce carbon in atmosphere and many new programs are initiated 
to bring down atmospheric carbon for which plantation of fast growing trees is considered to be very effective 
way and now known as carbon crediting, Therefore all over the world efforts are being made of conservation 
of biodiversity through various plantation programs. In-situ conservation is the best way to conserve  in which 
Botanical Gardens seems to be most ideal for conservation of endemic , endangered and endemic species 
which are economically important.     

Under National Mission for a Green India, Botanical Gardens play an important role in conservation 
of plants along with other gardens, Parks and Devraies. The plants which are botanically important and 
includes in study of life sciences are cultivated in the Botanical gardens. These gardens are maintained by 
Research Institutions, Universities and Science colleges. Botanical gardens include naturally occurring plants 
as well as specially grown plants like succulents and cacti, hydrophytes , palms, exotic plants ,conifers, 
ornamental plants etc. 
Under the scheme of ‘National Action Plan on Bio-diversity Conservation, Capacity Building in Taxonomy, 
Assistance to Botanical Gardens etc.’ Department of Forest and Environment have sanctioned some amount to 
the Shivaji University, Kolhapur to build infrastructure for ‘Lead Botanical Garden’ in University campus. 
The work of the garden was started in 1996 and now it is in young stage. The garden is divided in to 15 
different sections according to plant classifications. 
Taking an ink-link from this, our college has also taken an active part in developing our  campus lusty green 
by performing ‘Green Audit’ of Campus as well as developing botanical garden in ‘Unique Botanical 
Garden’. The warananagar is situated at 160 45’’ N and 740  10’30” E in Kolhapur District. It is 585m above 
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MSL and soil type is red alluvial. The garden was established in 1970 over a one acre land . It is estimated to 
support 380 plant sps. Addition of endemic and endangered plants is still in process. Our garden supports 160 
angiosperm plants belonging to 64 families in addition to many seasonal plants. This garden is also having 7 
Bryophytes,9 Pteridophytes, 17 cacti and 8 gymnosperms,6 Algae etc. The garden is regularly visited by 
students of our science faculty as well as M.Pharm., B.Pham., Bio-tech students as well as by school students 
and other visitors. 

The present paper deals with the various issues of climate change, its effect on environment, Causes 
of Green House Effect, Its impact on Agriculture and Human being and mitigations to get rid from this 
hazardous issue etc. 
 
Causes of Climate Change: 

The anthropogenic causes are responsible for increasing concentration of Green House gases. Climate 
Change is caused by accumulation of GHGs in lower atmosphere due to combustion of Fossil Fuel, 
Deforestation, Vehicular pollution etc. The concentration of CO2 has increased 30% since preindustrial time.  

A layer of greenhouse gases –  primarily water vapor, and including much smaller amounts of carbon 
dioxide, methane and nitrous oxide – act as a thermal blanket for the Earth, absorbing heat and warming the 
surface to a life-supporting average of 59 degrees Fahrenheit (15 degrees Celsius). Global warming is due to 
Green house Effect that results when the atmosphere traps heat radiating from Earth toward space. 

Certain gases in the atmosphere behave like the glass on a greenhouse, allowing sunlight to enter, but 
blocking heat from escaping.  

 Gases that contribute to Global Warming 
 Water vapor: The most abundant GHG, it acts as a feedback to the climate. Water vapor increases as 

the Earth's atmosphere warms, but so does the possibility of clouds and precipitation, making these some of 
the most important feedback mechanisms to the greenhouse effect. 

 Carbon dioxide (CO2): A minor but very important GHG. It is released through natural processes 
such as respiration and volcano eruptions and through human activities such as deforestation, land use 
changes, and burning fossil fuels. Methane: Methane is a far more active greenhouse gas than carbon 
dioxide, but is much less abundant in the atmosphere. 

It is produced both through natural sources and human activities, formed during decomposition of wastes 
in landfills, in agriculture rice cultivation,  ruminant digestion and manure management associated with 
domestic livestock.   

 Nitrous oxide: A powerful GHG produced by soil cultivation practices, especially the use of 
commercial and organic fertilizers, fossil fuel combustion, nitric acid production, and biomass burning. 

 Chlorofluorocarbons (CFCs): Synthetic compounds of entirely of industrial origin used in a number 
of applications as coolant in refrigerator. 
 
Consequences: 

1. Deaths from global warming will double in just 25 years -- to 300,000 people a year. 
2. Global sea levels could rise by more than 20 feet with the loss of shelf ice in Greenland and 

Antarctica, devastating coastal areas worldwide. 
3. Heat waves will be more frequent and more intense. 
4. Droughts and wildfires will occur more often. 
5. More than a million species worldwide could be driven to extinction by 2050. 
6. Scientists expect that the Arctic Ocean may become ice-free before 2030, for the first time in more 

than 700,000 years. 
 
Effect on  Indian Agriculture : 

1. Food production in India is sensitive to climate changes such as variability in monsoon rainfall and 
temperature changes within a season.  

2. Studies by Indian Agricultural Research Institute (IARI) and others indicate greater expected loss in 
the Rabi crop. Every 1 °C rise in temperature reduces wheat production by 4-5 Million Tones.  

3. Small changes in temperature and rainfall have significant effects on the quality of fruits, vegetables, 
tea, coffee, aromatic and medicinal plants, and basmati rice.  

4. Pathogens and insect populations are strongly dependent upon temperature and humidity, and changes 
in these parameters may change their population dynamics.  

5. Other impacts on agricultural and related sectors include lower yields from dairy cattle and decline in 
fish breeding, migration, and harvests. Global reports indicate a loss of 10-40% in crop production by 
2100.Climate change is expected to impact on agricultural productivity and shifting crop patterns. It 
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will affect food security, trade policy, livelihood activities and water Conservation issues impacting 
large portions of the population. Recent IPCC report and a few other global studies indicate a 
probability of 10 – 40% loss in crop production in India with increase in temperature by 2080 – 
2100.The crops grown during the kharif season such as grains, pulses and oilseeds are impacted by 
both low as well as excess rainfall.  

 
Forests and Climate Change: 

Forests play an important role in mitigating climate change but they also are impacted by Climate 
Change. The Intergovernmental Panel on Climate Change (IPCC) estimates that at least one-third of the 
world’s remaining forests may be adversely affected by changing climate. Impacts include forests becoming 
dried leading to more and severe forest fires and more vulnerable to pests and diseases. Forests play a critical 
role in the carbon cycle as they store carbon, and exchange it with the atmosphere through photosynthesis and 
respiration. Forests play a critical role in protecting the Earth from climate change and regulating climate 
patterns, as the trees – trunks, branches and roots – and even soil absorb and store CO2, providing a natural 
reservoir for this GHG.    In fact, the Earth’s vegetation and soils currently contain the equivalent of 
approximately 7500 Gigatonnes (Gt) of CO2 – that is more carbon than is contained in all the remaining oil 
stocks on the planet and more than double the total amount of carbon currently in the atmosphere. 
Mitigation Technologies: 
Agriculture:  Improved crop and grazing land management, improved cultivation technologies and livestock 
and manure management to reduce CH4  missions, improved nitrogen fertilizer application techniques, 
dedicated energy   crops to replace fossil fuel use, improved  energy efficiency, improvements crop yields. 
Forestry / Forest : A forestation, Reforestation, Forest management, reduce deforestation,  harvested wood 
products management, carbon sequestration, improved Remote sensing technologies, land-use change  
National Mission for a Green India: 

Forests are one of the important carbon sink . Prime Minister has announced a green India campaign 
under which 6 million hectares of land will be turned green. Botanic gardens are playing crucial role in 
creating sink for Carbon dioxide and Carbon monoxide which are generated by respiration and vehicular 
exhaust. None the less ruminant’s digestion is also adding methane to the atmosphere which is more potent 
CFC than Carbon dioxide. 

India will spearhead efforts at the international level to work towards ecologically sustainable green 
revolution. This can be achieved through reforestation activities like growing more and more trees to absorb 
generated carbon dioxide and other CFC gases which can reduce the global warming at some extent and will 
help the International Community to get rid of bad effects of it. 
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Abstract:  
 This paper is describes how to transform the information and it is generate, store and disseminate to right time 
to right user in form. So now a day they have more skills such as human, conceptual and communication etc. They also 
learn how to help people do research and find information. Nowadays, information comes in many forms. Students of 
library science learn how to organize these different types of information so that library users feel comfortable rather 
than confused. Students of library science value the past and embrace the future. 
Key Words: Management, library users, Information Science, Knowledge Management  
 
Introduction: 
 Library science often termed library studies is an interdisciplinary or multidisciplinary field that 
applies the practices, perspectives, and tools of management, information technology, education, and other 
areas to libraries; the collection, organization, preservation, and dissemination of information resources; and 
the political economy of information. 

 science programs prepare people to work as librarians or consultants. Students learn to buy, organize, 
store, and retrieve information.  
 
The role of library science: 
 The role of library science is to provide a combined service of research and teaching. It contributes to 
the knowledge base of professionals and helps in preparing them to achieve excellence. Library science is one 
field which has changed tremendously in the past 20 years which makes it more challenging than any other 
profession. The library science course will help in designing and improving libraries. In the digital age, the 
importance of librarians and library science is increasing. Library professionals are the one who are 
completely involved in providing information services to professionals and organizations. In the modern 
digital age, the need for quality and filtered information has grown up and so librarians have a major role to 
play. This has increased the scope for library science in this digital age. 
 
Human Skill: 
 Human skill is the manager’s ability to work effectively as group members and to build cooperative 
effort within the team he or she leads. Every managerial level requires interaction with other people, whereas 
technical skill is primarily concerned with working with things (processes or physical objects). The first level 
manager is involved on a regular basis with the personal problems and life events of many non-managers. It is 
therefore natural that he or she must be able to work through these personal situations and effectively lead 
subordinates. He or she has to perceive and reorganize the perception of his or her superiors, equals and 
subordinates and his or her own behavior subsequently. 
 
Conceptual Skill: 
 Conceptual skill means the ability to see the organization as a whole and it includes recognizing how 
the various functions of the organization depend on one another. It also makes the individual aware how 
changes in any one part of the organization affect all the others. It extends to visualizing the relationship of the 
individual business to the industry, the community and the political, social and economic forces of the nation 
as a whole. Thus the manager gains insight into improving the overall welfare of the total organization. 
 
Communication Skills: 
 As a manager (concerned with getting things done) your view of words should be pragmatic rather 
than philosophical. Thus, words mean not what the dictionary says they do but rather what the speaker 
intended. Suppose your manager gives to you an instruction which contains an ambiguity which neither of 
your notice and which results in you producing entirely the wrong product. The greatest source of difficulty is 
that words often have different meanings depending upon context and/or culture. 
 
The importance of Library Science: 
 Library science comes with many definitions, each one different from the next and the varying forms 
only lead people to misunderstand its actual value in the world. To put it simply, libraries are very useful for 
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all of us, either when we are kids in school, students in college, learning something to ace that new job 
interview or for finding that perfect book to read in our spare time. 
 
Changing Roles of Future Academic Library Professional: 
 The changing role of library professional implies a set of updated skills needed for facing the 
challenges created by the latest web technologies in the e-learning environment. The emphasis will shift from 
technical skills in the library to communication, facilitation, training and management skills. Although 
technology presents the librarian with ethical challenges, the librarian is to be ready for the role of information 
professional in the connected networked world and they have to acquire skills that can be contributed to 
success in their new roles. 
 
Conclusion: 
 The changing roles of librarians, as facilitated by the use of the Internet, should be of great concern to 
the profession. There are three major areas, which should be addressed by the information profession to meet 
the challenges of these changes: 
1 Because the Internet provides library users with a vast array if seemingly accurate information, librarians 
will need to increasingly adopt the role of teacher or guide. Users will not only need to learn how to best 
access information, they will also need to be taught to critically evaluate Internet resources to determine their 
validity. Librarians can and will need to provide this guidance. 
2 Library professionals will need to address the issues of information organization and retrieval via the 
Internet. Librarians should remain proactive in dealing with policy and procedural issues concerning 
organization and access. In this way, the Internet of the information retrieved by library users can be ensured. 
 
References: 

1. Ahmed, P. K., Lim, K.K., &Loh, A.Y.E. (2002). Learning through Knowledge Management. Oxford: 
Butterworth-Heinemann.  

2. Alavi, M.&Leidner, D. (1999). Knowledge Management Systems: Issues, Challenges and Benefits. 
Communications of the Association for Information Systems, Vol. 1, Article 7.  

3. Albert, S. ,&Bradley, K. (1997). Managing Knowledge: Experts,Agencies and Organizations. Cambridge, UK: 
Cambridge University Press.  

4. Branin, J.J. (2003). Knowledge Management in Technical Libraries: Building the Knowledge Bank at the Ohio 
State University. Journal of Library Administration, 39(4):41-56  

5. Burton-Jones, A. (1999). Knowledge Capitalism: Business, Work, and Learning in the New Economy. Oxford, 
UK: Oxford University Press.  

6. Trends & Developments. DESIDOC Bulletin of Information Technology 23(5):3-11.  
7. Helmstadter, E., (2003). (Ed.). The Economics of Knowledge Sharing: A New Institutional  
8. Serban, A.M. & Luan, J. (2002). (Ed.). Knowledge Management: Building a Competitive Advantage in Higher 

Education. San Francisco: Jossey-Bass.  
9. Shukla, A. & Srinivasan, R. (2002). Designing Knowledge Management Architecture: How to Implement 

Successful Knowledge Management Programs. New Delhi, India: Response Books.  
10. Susarla, A., Liu, D, &Whinston, A.B. (2003). Peer-to-Peer Enterprise Knowledge Management. In Handbook 

on Knowledge Management. Pt. 2: Knowledge Directions, pp 129-139, Berlin: Springer.  
11. Stover, M. (2004). Making tacit knowledge explicit: the Ready Reference Database as codified knowledge. 

Journal: Reference Services Review, 32(2):164-173.  
12. Townley, C.T. (2001). Knowledge Management and Technical Libraries. College & Research Libraries, 

62(1):44-55.  



Aayushi International Interdisciplinary Research Journal ( AIIRJ ) Special Issue No. 48 ISSN 2349-638x 
 

www.aiirjournal.com Impact Factor 5.707 Peer Reviewed Journal Mob.No. 8999250451 200 

 

Experimental And Fe Analysis For Comparative Bending Stress Analysis Of Cosine Gear And Involute 
Spur Gear 

 
A.D. Nigade1, Dr. P.J. Patil2, Dr. A.S. Todkar3 

1 Tatyasaheb Kore Institute of Engineering & Technology, P.G. student, Dept. of Mechanical  Engineering, Warananagar. 
2 Tatyasaheb Kore Institute of Engineering & Technology, Faculty of Mechanical  Engineering, Warananagar,  

3 Tatyasaheb Kore Institute of Engineering & Technology, Faculty and Head Dept. of Mechanical  Engineering, 
Warananaga. 

 
Abstract:  

The increasing demand for quite power transmission in machines, vehicles and generators has created a 
growing demand for a more precise analysis of the characteristics of gear systems. In addition, the success in gear noise 
reduction promotes the production of quieter gear pairs for further noise reduction. This study focuses on analysis and 
evaluation of cosine gear from stress perspective. Cosine gear prototype is manufactured with EDM wire cut process. 
Bending stresses at root of tooth are studied for involute and cosine gear of same specification. Stress analysis is 
conducted using Finite element method and experimentally verified with the strain gauge method. Bending stress at root 
of tooth of cosine gear is found to be less than involute profile gear. 
Key words: Cosine gear, Involute gear, Strain gauge 
 
Introduction 

Basic gear design includes tooth force analysis, bending stress calculation etc. which are functions of 
tooth profile. A tooth profile is the geometry of a tooth; which determines kinematic and dynamic properties 
of a gear drive. It is the fundamental thing that directly relates to design parameters and ultimately current 
market requirements like strength, Transmission performance, life, quietness in operation. Some of the 
commonly used gear teeth profiles are involute, cycloid, epicycloids, and hypocycloid. Most commonly used 
among them is involute because of simplicity in manufacturing.  Different approaches used for profile 
modification are as changing root fillet shape from trochoidal to circular, profile shifting, face crowning, 
changing the pressure angle and combining different profile modification techniques. FEA and strain gauge 
analysis techniques are used effectively to study the stresses. There is need to analyze the cosine gears for 
stress characteristics using FEA & Experimental method. Bending stress evaluation in modern gear design is 
generally based on Lewis equation. Lewis equation do not provide a reliable solution to the wide variety of 
non-standard gear tooth profiles that could be considered. . Hence FEA and Strain gauge analysis can be used 
to analyze non standard gear tooth profiles.  
Generation of cosine gear: 

The cosine tooth profile is presented by Shanming Luo, Yue Wub, Jian Wang[1].The cosine gear is 
generated using the following method- 

1. The zero line of cosine curve is taken as the pitch circle. 
2. Period of curve is taken as tooth space. 
3. The amplitude of curve as tooth addendum.  

The equation of cosine tooth profile is given as, 
p = r1 + h cos (Z1 θ) 
p= Polar co-ordinate of pt M 
h= Addendum of cosine gear 
r1= Radius of pitch circle of cosine gear 
Z1=No of teeth 
θ =Angle between the position vector of pt M & Y axis.  
Specifications: 
Pinion                Gear 
Module= 3mm  Module= 3mm 
No of teeth=28  No of teeth=42                                                                                 
Face width=25mm Face width= 25mm 
Three different cases of working conditions as mentioned below in Table.1. are considered 

Table.1. Working Parameters 
Case Power 

(KW) 
Speed 
(N) 

I 1 500 
II 1 600 
III 1 700 
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Theoretical Analysis 
Lewis equation is developed by Wilfred Lewis (1892) is still used as base for bending stress analysis of 
involute gear tooth (Bhandari 2007). Theoretical analysis of involute gear tooth is carried out by Lewis 
equation & results obtained are tabulated in Table 2. 
 
Finite Element Analysis 
This section represents Finite Element Analysis of both involute & cosine gear drive. 
Procedure of FE Analysis: 

 Gears have been modeled in CATIA V5 software. 
 Geometry has been imported in ANSYS Workbench14.5. 
 Assigning the material properties and element type (solid 187): 8 node isoparametric element.  
 Meshing of gears: Fig.1. & fig.2. shows meshing of cosine gear & involute gear pairs respectively. 

 

 
Fig.1.Meshing of cosine gear 

 
Fig.2.Meshing of involute gear 

 
Fig.3.Moment applied to pinion 

 
 
 
 
 
 
 
 

Fig.4. Fix support to gear 
 
Solution: The problem is well defined in preprocessor. This problem is then solved using ANSYS solver. 
Postprocessing: The von-mises stress distribution at root of tooth of cosine gear & involute gear were shown 
in fig.5 & fig.6 respectively.  
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Fig.5.Bending stress at root of tooth of cosine gear 

Fig.6.Bending stress at root of tooth of involute gear 
Strain Gauge Analysis: 
While there are several methods of measuring strain, the most common is with a strain gauge. It is a device 
whose electrical resistance varies in proportion to the amount of strain in the element. The most widely used 
gauge is the bonded metallic strain gauge.  Experimental analysis was carried out using electrical resistance 
strain gauge as follows: 

 Manufacturing of cosine gear by EDM wire cut method. 
 Design and development of loading frame: 

As gears are used to transmit torque, the loading frame has to be prepared which will simulate the 
actual running conditions. For this, the loading frame was designed & fabricated as shown in fig.7. 

 
Fig.7. Loading frame 

 Selection of strain gauge: 
The strain gauge model and gauge length were selected which met the requirements of the measuring 
object & purpose. Considering the material of gear and type of strain developed in gear tooth, FLA-3-
350-11 type strain gauge was selected. 

Bonding of strain gauge: Accurate strain measurement requires a mirror like surface to bond the strain gauges 
on it. So, the gear surface at root of the tooth which was in tension prepared using polish paper. Then the 
surfaces were washed with the help of alcohol & acetone 
After preparing the surface at root of tooth, strain gauges were bonded on the prepared surface with the help 
of adhesive cyno-acrylic by following standard procedure, as shown in figure. The correctness of strain gauge 
mounting was checked by measuring the resistance of strain gauge (350Ω) with the help of multimeter.  

 
Fig.8.Boning of strain gauge 

Measurement of strain:  
The prepared gauges were mounted on the loading frame and torque was applied on it, as shown in figure 9. 
Finally, the induced strain at root of gear tooth was recorded with the help of Dew software.  

 
Fig.9. Experimental Setup 
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4. Calculations: The Following calculations were done to get bending stress. 
a) For Cosine gear 
For 3 Kg load,  
Torque = m×g×L 
Where, m=load in Kg=3Kg 
           L=Length of rod=100mm 
           g=Acceleration due to gravity 
 
Torque = 3×9.81×100 
           = 2943N-mm 
For applied torque of 2943 N-mm strain developed in gear is 10×10-6. 
Therefore, for torque of 19098.59 N-mm, 
strain developed in gear, 
ε =  × 10×10-6 

ε = 64.89 × 10-6 
As per Hook’s law, 

Modulus of Elasticity, 
 
E =  

2.1×105 =   

Where, = Bending stress at root of tooth 
 = 64.89×0.21   
 = 13.627 N/mm2 

Hence, For torque of 19098.59 N-mm stress developed at root of tooth of  gear is 13.627N/mm2. 
b) For Involute gear 
For applied torque of 2943 N-mm strain developed in gear is 13×10-6. 
Similar procedure has been carried out for involute spur gear & results are tabulated in table 2. 
Table.2.Comparative results of theoretical, Finite Element Analysis & experimental analysis of involute gear 
and cosine gear 
  Theoretical 

analysis  
Finite             
analysis 

Element Experimental Analysis 

Case  Torque 
(N-mm) 

Max. bending 
stress in involute 
gear (N/mm2) 

Max bending 
stress in cosine 
gear (N/mm2) 

Max bending 
stress in 
involute gear 
(N/mm2) 

Max bending 
stress in cosine 
gear (N/mm2) 

Max bending 
stress in 
involute gear 
(N/mm2) 

I 19098.59 17.224 11.60 15.550 13.627 17.72 
II 15915.49 14.35 9.669 13.48 11.3566 14.76 
III 13641.85 12.303 8.228 10.438 9.73 12.654 

 
Conclusion: 

In this dissertation work experimental and finite element analysis for evaluation of bending stress at root 
of the tooth of involute gear and cosine gear is carried out. There is fairly good agreement between 
experimental & FEA methods. Following conclusions have drawn from this study 

 The percentage difference observed between bending stress at root of tooth of cosine gear & involute 
gear by FEA method is 25%. 
The percentage difference observed between bending stress at root of tooth of cosine gear and 
involute gear by strain gauge method is 23% 

 The percentage difference observed between bending stress at root of tooth of cosine gear & involute 
gear by FEA method is 24%. 

 Strain gauge analysis is best suitable for experimental analysis of spur gear. 
 Bending stress observed in cosine gear is less than involute gear. 
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Abstract 

Organic pest control is a method that utilizes natural resource to control different kinds of pests, primarily 
various insect species that destroy vegetation. This method helps to protection of environment and conservation of 
biodiversity. Biocontrol agents have been collected from Kolhapur region, during August. 2016 to July 2017 by using 
insect  collecting net and hand peaking at 7 days interval during morning and evening hours further they utilized for 
observation made regarding biocontrol potential and taxonomical features. Total 11 effective biocontrol agents are 
reported from Kolhapur region. All these insects are highly useful and well adapted in climatic condition Kolhapur 
region. These are reported as effective biocontrol agents of various agriculture crop pests. 
Key words: Biocontrol, Insect, Pests, Kolhapur.  
 
Introduction 
 Biological control is very good alternative for chemical since chemical control leads several serious 
problems such as pollution, killing of beneficial organisms, pest resistance, pest resurgence, secondary pest 
outbreak, interruption to ecocycles, etc. The use of certain insects to attack and destroy pests predominantly to 
other insect pests is an exciting and gradually more popular natural method of biological insect control. 
Insects are unwelcomed guests in our crop field and in garden as they infuriating, but some of them are 
beneficial as pollinator, food ingredients producer like honey, while others are enemies within themselves. If 
we widely use them to control crop pests it would be great step to conserve and protect our precious 
environment. We all know that the indiscriminate use of chemical pesticides leads to problems to health and 
wealth also. This has been proven that chemical pesticides get accumulate under the integument and it is a 
main reason to develop cancer in all kinds of animals.  
 Organic pest control is known to be a method that utilizes natural resource in order to be able to 
control different kinds of pests, primarily various insect species that destroy  vegetation. This method 
helps to protection of environment and conservation of biodiversity. Bio-control of pest insects is one of them, 
this method is popular method. In this method pest has controlled by using natural enemies. Some natural 
enemies are reported and shortly described below. Following are some common but effective natural enemies 
of insects found in Kolhapur and its periphery region. 
 
Materials and Methods 

Biocontrol agents have been collected from Kolhapur region, during August. 2016 to July 2017 by 
using insect  collecting net and hand peaking at 7 days interval during morning and evening hours. For 
identification, observation have been made on taxonomical features with the help of compound microscope 
and hand lens and photographed with the help camera cannon Company. Some species of insect pests were 
reared in laboratory for lifecycle studies. Identification of insect pests was made up consulting literature by 
Baker  (1987), Baker & Cook (1974) Beirner (1967) Cook  and Baker (1983) Cook  and  Weller (1987) Costa 
and Muller (1980) De Bach (1964) Waage  and Greathead (1988).  
 
Results 
1) Dragonfly (Fig. 1)  (Odonata-Libelidae) Crocothemis spp.  

Dragonflies developing in aquatic ecosystem have tremendous importance in biological control of 
insect pests such as mosquitoes, jassids, midges and several kinds of moth in agro and forest ecosystems. 
 Odonates are commonly found darting and dancing actively near ponds, pools, rivers, streams and 
also marshy place. Some species of Odonata are also reported on trees and shrubs,  water ponds and in dense 
forests. They are reported from sea levels to over 3, 600 m and from brakish marshy areas to desert lands from 
all over the world.  
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Crocothemis servilia servilia (Drury) (Odonata: Libellulidae) is abundant biocontrol agent of paddy 
pests in Warana region of Maharashtra. It predates on paddy jassid Nilaparvata sp., Paddy borer Chilo 
suppersalis (Walker) and Jowar stem a borer Chilo partellus (Swin). C. servilia servilia  completes its life 
cycle within 3 months, egg stage lasts for 18 days and nymphal period is 72 days. There are 12 instars, each 
has about 7 – 10 days duration. During nymphal period they feed on paramoecium, daphnia, redworms and 
mosquito larvae. Adult survives for 4 days without food. Mated female can lay about 140 – 150 eggs in water 
body/water trough.  
 The dragonfly genera Crocothemis, Pantala, Bradinopyga, Brachythemis,  Tramea, Sympetrum and 
Czocontenemis are associated with mosquito larvae for feeding and are effective biocontol agents of  Culex 
quinquefaciatus, Anophelus sinensis and Adese aegypti.  
2) Praying mantis (Fig.2)- ( Mantoidea: Mantidae), Archimantis. spp. 

The praying mantis is named for its prominent front legs, which are bent and held together at an angle 
that suggests the position of prayer. They have triangular heads poised on a long neck, or elongated thorax. 
Mantis can turn their heads 180 degrees to scan their surroundings with two large compound eyes and three 
other simple eyes located between them. 

Typically green or brown and well camouflaged on the plants among which they live. Their legs are 
further equipped with sharp spikes for capturing prey and pinning it in place. Moths, crickets, grasshoppers, 
flies, and other insects are usually the unfortunate recipients of unnecessary mantis attention. However, the 
insects will also eat others of their own kind. The most famous example of this is the typical mating behavior 
of the adult female, who sometimes eats her mate just after or even during mating. Females lay aproximatly 
hundreds of eggs in Oothica, and newly hatched nymphs looks tiny, versions of their parents. 
3) Mud wasp (Fig.3)-( Hyminoptera:Waspidae) Eumenes spp.    

Mud  wasps undergo complete metamorphosis, They are solitary insects even though in some suitable 
habitats more than one mud nest will be found. The shape and size of mud nests helps identify different 
groups of mud wasp. Single nest found group of cells that are cylinder in shap and covered with mud, hence it 
appears to be a smooth. Mud nest about 2 inches wide and about 4 inches long. While mud wasp makes new 
nests for each generation, a few species will reuse old mud nests constructed in previous generation, wasp 
complete one or two generations in year, In the spring, the pupae  develop into adults. The new adult females 
begin building a new nest. After completing  nest, they start  to capture insects or spiders that are placed into 
each mud nest cell. Eggs are deposited on the prey within each cell, and the cell sealed with mud. The larvae 
that hatch from the eggs feed on the prey left by the adult wasp, and then change into the pupal stage that over 
winters. Prey are stung and paralyzed, not killed, before being placed in the mud cell. This skills helps to 
make food fresh and avoided decomposition. In spring, the pupae become adults, thus beginning the next 
generation of mud wasp. Adults feed on plant nectar, honeydew and the body fluids of the spiders and insects 
they capture.  
4) Ichneumon fly (Fig.4)  ( Hyminoptera: Ichneumonidae) Therion spp. 

The ichneumon wasp is employed by the nature to control pest populations of crop-damaging beetles, 
butterflies, moths, and other hymenopterans (members of the insect order Hymenoptera). The ichneumon 
wasp is a parasitoid: Its parasitic larvae feed on or inside another insect host species until it dies. Because 
many of the hosts of the ichneumon larvae are insect pests of both agricultural and forest crops, ichneumons 
can be effective biological control agents and provide an economic and environmental benefit to humans. 

Ichneumons, which belong to the Ichneumonidae family of insects, are slender, medium- to large-
sized wasps, comprising more than 60,000 (possibly up to 100,000) species worldwide. The vast majority are 
sting less and endangers to humans. Females have a permanently extruded ovipositor, a needlelike appendage 
at the tip of the abdomen that is extremely long in many species. They use this ovipositor to deposit eggs into 
or onto a host, usually while the immature insect host is a larva or pupa. The eggs then hatch and develop into 
ichneumon larvae that slowly consume their host. Eventually, they kill the host and emerge as mature 
parasitoids. 
5) Braconid fly (Fig.5) (Hyminoptera: Braconidae.) Apanteles spp. 

The braconid family is in the Order Hymenoptera, which includes other bees and wasps, but all 1,700 
North American species in this family are sting less, and so small you have to pay close attention to observe 
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them. They can be almost invisible, at 2 to 3 millimeters long or veritable giants at 15 millimeters. They are 
control several lepidopteron pests by their parasitized behavior, single mated female lay near about 40-50 eggs 
inside the  body of host larva at 2 instar stage. Incubation occurred within 3 days after oviposition. The eggs 
averaged 0.160mm in length and 0.48mm in width. The parasitoid showed three larval instars.  First instar was 
with broad quadrate head, and with 3 thoracic and 7 abdominal segments. First instar was characterized by 
vesicle at the posterior end. This stage lasted for 3 days. Second instar was cylindrical, straight, with head, 
thorax and abdomen indistinctly cleared. Third instar was opaque coloured and was typically 
hymenopteriform. The larva tapered slightly towards both the ends. Cocoon was cylindrical and rounded at 
both the ends and was with silken threads.  
6) Tachinid fly (Fig.6) (Diptera : Tachinidae) Thelaira spp. 

Tachinids parasitize other insects. They may glue their eggs to their host or lay their eggs on foliage 
where the host larvae will eat them. Some have ovipositors with which they inject their eggs directly into the 
unwary host’s body. Extremely beneficial because of their diversity, tachinids also can be much appreciated 
due to their small size and unnoticed activities. They help control garden pests such as gypsy moths, cabbage 
loppers, Japanese beetles, armyworms, cutworms, sawflies, codling moths, peach twig borers, pink 
bollworms, tent caterpillars, squash bugs and many more. Egg and larvae developed  quickly in tachinid flies. 
Many species pass from the early stages to adulthood in just three to four weeks. If the host also moves 
through life stages quickly, several generations can be produced in year. A larva has formed inside the host, it 
maintains respiration by either attaching its posterior end to its victim’s tracheal system or leaving that end 
protruding from the hosts body.  
7) Robber fly (Fig.7) ( Diptera: Asilidae) Smeringotus spp. 

Robber Fly, any of a family of medium to large predatory flies known for their quick flight, super 
vision, and their special habit of catching large prey during in flight. Also called killer flies, they are widely 
distributed. Robber flies are highly variable in size and body shape, ranging from 0.5 to 5.0 in length. Most 
species are slender-bodied, with arched backs and tapering abdomens; but some are stout-bodied and hairy, 
with rounded abdomens, resembling bees. They have large eyes that face toward the sides, and the top of the 
head is typically concave between the eyes.  

Robber flies are impressive predators that typically specialize in flying insects, including wasps, bees, 
and dragonflies; the prey may be larger than the robber fly itself. Most robber flies frequent sunny, open areas 
and are active during the warmest parts of the day and year. They settle on branches, wood, stones, or the 
ground, and rush out to attack when suitable prey flies. The robber fly uses its bristly legs to catch the prey by 
grasping it around the head or back. Then, employing its needlelike mouthparts, the robber fly stabs the prey 
and injects saliva that contains nerve toxins and digestive enzymes. This quickly paralyzes the prey and 
liquefies its tissues; the robber fly then sucks out the prey's insides, much as spiders do. The larvae, or 
immature stages, of robber flies are wormlike predators. They live in soil, rotting stumps and logs, and similar 
moist organic material. Larval robber flies live solitarily and in secluded places, so their ecology and habits 
are less well known than are those of the adults. The larvae feed primarily on the eggs and larvae of other 
insects, including beetles, grasshoppers, and flies.  
8) Ant lion (Fig.8) (Neuroptera: Myrmeleontidae) Palpares spp.  

The Antlions are a group of about 2,000 species of insects in the family Myrmeleontidae, known for 
the predatory larva's habit of digging a pit and trapping passing ants. The less remarkable adults are 
sometimes called ant lion lacewings. 

A fully grown, well-nourished larva is up to 1.2 cm long, while adults are up to 4 cm long. Antlions 
are worldwide in distribution, most commonly occurring in dry and sandy region.  Antlions can be fairly small 
to very large Neuropterans, with wingspans ranging from 2 to 15 cm (0.8 to 5.9 in). The adult has two pairs of 
long, narrow, multi veined wings in which the apical veins enclose regular oblong spaces, and a long, slender 
abdomen. Although they somewhat resemble dragonflies or damselflies, they belong to a different infraclass 
of winged insects. Antlion adults are easily distinguished from damselflies by their prominent, apical clubbed 
antennae which are about as long as the head and thorax combined. Compared to damselflies, they are very 
weak fliers and are normally found fluttering about at night in search of a mate. The adult is rarely seen by 
day but is typically active at dusk and after dark.  
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 The abdomen in males is usually longer than in females and often has a post-ventral lobe. The tip of 
the abdomen of females shows greater variation than that of males, depending perhaps on ovoposition sites, 
and usually bears tufts of bristles for digging. The adult is considerably larger than the larva; they exhibit the 
greatest disparity in size between larva and adult of any type of holometabolous insect. Exoskeleton of the 
adults is extremely thin. The adult typically lives for about 25 days, but sometimes survives for as long as 45 
days.   
9) Lady bird beetle.( Fig.9) ( Coleoptera: Coccinellidae) Coccinella spp. 

Coccinellids are found worldwide, with over 5,000 species. Most species are carnivorous. Their 
favorite food is pests such as aphids  or scale insects. Their larvae are also voracious eaters of aphid. Most 
coccinellids over winter as adults. It only takes about four weeks for the ladybeetle to transform from a tiny 
egg to an adult. Some females can lay up to 1,000 eggs in one summer. The ladybeetle may lay her eggs near 
an aphid colony, or on plants where the larvae will have a ready supply of food when they hatch, eggs hatch in 
3to4 days from clutches numbering from a few to several dozen. Depending on the supply of aphids, the 
larvae pass through four instars over 10–14 days, after which pupation occurs. After some days, the adults 
become reproductively active and are able to reproduce again, though not late in the season. Total life span is 
1–2 years on average. 

Almost all lady beetles are insectivores: they eat other insects. Many of these insects have soft bodies, 
such as aphids. Even the larvae eat other insects. Aphids are a enormous problem for farmers and gardeners, 
and therefore a ladybug is a great help to the farmer. Some species of ants herd aphids like sheep, and will 
attack a ladybeetle that tries to eat one of their aphids. 
10) Lace wing (Fig.10 &11) (Neuroptera:Chrysopidae) Chrysoperla spp. 

The lacewings (Order-Neuroptera) are very potential biocontrol agents of several insect pests of 
agriculture, forest and agricultural ecosystems. They predate upon eggs, nymphs and larvae of hemipterous 
and lepidopterous pests and cause the mortalities. Therefore they are widely used in the Biological pest 
control. The common green lacewing (Chrysoperla rufilabris) is a widely used, which naturally controls many 
different pests. Actually, most species of the adult lacewing do not kill other insects but survive on pollen, 
sweet nectar, etc. It is their offspring or lacewing larvae that do the job. The adult lacewing lays her eggs on 
the foliage, each on top of hair-like filaments. After  some days the eggs are hatch and a tiny larva emerges 
which is also known as the “aphid lion” because of its voracious feeding. 

Lacewing larvae are similar in appearance sharp forceps like mouth parts, they attain strongly attacks 
on prey, injecting a paralyzing venom then drawing out the body fluids of its victim. Besides aphids, they feed 
on just about any soft-bodied pest they can grab. including citrus mealybugs, cottony cushion scale, spider 
mites, thrips, caterpillars, insect eggs, etc. within two to three weeks it will consume up to 500 individuals. 
After this, it will pupate by spinning a cocoon with silken thread. There are five or six overlapping generations 
each season. 
11) Long Horned grasshopper (Fig.12) (Orthopte: Tettigonidae) Euconocephalu spp. 

Long horned grasshoppers are characterized by having antennae long with numerous segments, long 
sword or sickle shaped ovipositor and hind femora long narrow towards the tip. Maximum members of 
tettigoniidae are active at night.  Stridulatory mechanism mostly used for attracting the female for mating and 
worning to other animal when their are in danger. Stridulatory mechanism in tettigoniidae mostly carried out 
at night. Auditory organ present near the base of fore leg tibia. 
 The family Tettigoniidae is a heterogeneous group of grasshoppers with more than 1120 recognized 
genera and 6800 species and is the largest family within the Orthoptera. Members of Tettigoniidae lay eggs on 
the plant stems or ventral side of plant leaves in groups, mostly in post monsoon period, and maximum long 
horned grasshoppers hatched in monsoon season. Newly emerged nymphs of grasshopper feed on the 
developing barks, grain ovaries, flowers, small insects etc. They moult 7-8times. 
 
Conclusions 

Total 11 effective biocontrol agents are reported from Kolhapur region. All these insects are highly 
useful and well adapted in climatic condition Kolhapur region. These are reported as effective biocontrol 
agents against of  various agriculture crop pests. These biocontrol agents control naturally agricultural pests 
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and maintain the pest population below economic level. It is effective eco-friendly, pollution free and natural 
method.  
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Abstract:- 

Investigations were made to find out the effect of seaweed liquid fertilizer (SLF) prepared from green alga 
Caulerpa taxifolia on pigment content in fenugreek (Trigonella foenum –graecum). The crop plants were sprayed with 
different concentrations (5%,15%, 30%, 50% ,70% and 100) of SLF. Maximum amount of chlorophylls was recorded at 
plants sprayed with 30% SLF prepared from fresh material and plants sprayed with 15% SLF prepared from dry 
material of Caulerpa taxifolia. Maximum content of carotenoids were recorded at 30% SLF. Decrease in chlorophyll and 
carotenoid content was recorded at higher concentrations of SLF.              
Key words:- liquid fertilizer, Caulerpa taxifolia, fenugreek, chlorophylls, carotenoids 
 
Introduction: 

Seaweeds are biodegradable, non-toxic, non-polluting, Non-Hazardous to humans, animals and birds 
(Dhargalkar and Pereria, 2005). Application of seaweed liquid fertilizer to crops has been found to increase 
seed germination, yield of crops, and resistance to frost, fungal attack and uptake of the inorganic nutrients 
from the soil (Bhosale et al., 1990; Venkataraman et al., 1993; Mohan et al., 1994 and Sekar et al., 1995).  
In the present investigation an attempt has been made to study the influence of seaweed liquid fertilizer 
prepared from green alga C. taxifolia on seed germination and seedling growth of different crop plants. 
Materials and Methods:- 
Materials  
Caulerpa  taxifoliaand fenugreek plants. 
Methods:- 
Preparation of seaweed liquid fertilizer:  
Seaweed liquid fertilizer (SLF) was prepared using the fresh as well as dried material of Caulerpa taxifolia as 
described below.   
Preparation of SLF from fresh Caulerpa:   
 Fresh SLF was prepared following the method given by Bhosale et al. (1975). One  kg of fresh seaweed was 
cut into small pieces and boiled with one litre of distilled water  for an hour and filtered through a double 
layered muslin cloth. The filtrate thus obtained was considered as 100% seaweed liquid fertilizer.From this 
extract SLF of desired concentration (5, 15, 30, 50 and 70%) was prepared by adding proper quantity of 
distilled water.   
Preparation of SLF from dried Caulerpa:   
 This method is described by Rama Rao (1990). Dry powder of seaweedwas mixed with distilled water in the 
ratio of 1:20 (W/V). The mixture was autoclaved at 121ºC and 15lbs for 20 minutes. The hot extract was 
filtered through a double layered muslin cloth and allowed to cool at 4º C.   The filtrate was centrifuged at 
5000 rpm for 15 minutes. The supernatant was collected and considered as 100% seaweed liquid fertilizer. 
This SLF was diluted by adding proper quantity of distilled water to get desired concentration. 
Biochemical Analysis: - 
Photosynthetic pigments: 
Chlorophylls   
Chlorophylls were estimated from fresh harvested plant material following the  method of Arnon (1949). 
Randomly sampled leaves (0.250g) were homogenized and  extracted in 80% chilled acetone containing 4 ml 
ammonia per litre. A pinch of magnesium  carbonate was added to neutralize the acids released during 
extraction. The extract was  filtered through Whatman No.1 filter paper using Buchner funnel under suction. 
Final  volume of the filtrate was made to 25 ml with 80% acetone. The filtrate was transferred into a conical 
flask wrapped with a black paper to prevent photo-oxidation of pigments. Absorbance was read at 663 nm and 
645 nm on a double beam spectrophotometer  (Shimadzu) using 80% acetone as a blank.  Chlorophyll ‘a’ 
chlorophyll ‘b’ and total chlorophylls were calculated using the following formulae-  
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for chlorophyll ‘a’  X = (12.7 x A663) – (2.69 x A645)  
for chlorophyll ‘b’  Y = (22.9 x A645) – (4.68 x A663)  
for total chlorophylls  Z = (8.02 x A663) + (20.20 x A645)  
chl a/ chl b /Total chlorophylls  =   X/Y/Z x volume of extract x 100 / 1000 x weight of plant material (g)   
(mg100-1g fresh weight)           
Carotenoids:   
Carotenoids were estimated from the same acetone extract prepared for  chlorophylls, as per the method 
described by Kirk and Allen (1965). The absorbance was  recorded at 480nm on a double beam 
spectrophotometer (Shimadzu). The amount was calculated using following formula-  
Total carotenoids =     A 480X vol of plant extract 10x100 /2500 x weight of plant material (g)   
(mg 100-1 g fresh weight)      
Results and Discussion:- 
Photosynthetic pigments:  
Chlorophylls   
 Influence of foliar spray of C. taxifolia on chlorophyll content in Trigonella foenum-graecum is depicted in 
Table 18. It was evident that the chlorophyll content of leaves of T. foenum-graecum treated with SLF 
prepared from fresh material of C. taxifolia, increased with the concentration up to 50%SLF. Maximum 
amount of chlorophyll a (151.37mg100-1g), chlorophyll b (54.38mg 100-1g) and total chlorophylls (204.53 
mg 1001g) was recorded in plants treated with 30% SLF concentration. At 70% concentration and above the 
chlorophyll content was declined.   
Table 1. Effect of SLF of Caulerpa taxifolia on photosynthetic pigments in Trigonella foenum-graecum 

SLF (%) SLF Fresh SLF  Dry 
Chl. a  
 

Chl.b 
 

Total 
chlorophylls 

Chl. a  Chl.b Total 
chlorophylls 

Control 98.04  38.58 136.56 99.45 41.78 141.23 
5 141.64 51.13 192.71 106.24 43.16 149.40 
15 148.16 53.23 201.39 141.82 51.32 193.14 
30 151.37 54.38 204.53 132.54 48.87 181.41 
50 120.14 41.70 161.84 11.64 43,49 155.13 
70 86.00 31.59 117.67 78.42 27.25 105.67 
100 73.80 24.93 98.73 68.32 24.72 93.04 

Values are expressed in mg100-1gm fresh weight 
Similar trend was noticed in plants treated with SLF prepared from dry material of C. taxifolia. Maximum 
amount of chlorophyll was recorded in those plants which received 15% SLF. The value recorded at this 
concentration for total chlorophyll was 193.14 mg.100-1g which was less than that for fresh material of 
C.taxifolia. 
Carotenoids:   
 The influence of SLF of C. taxifolia on carotenoid content in Trigonella is represented in the Tables 2.  
Table 2. Effect of SLF of Caulerpa taxifolia on carotenoid content in Trigonella foenum-graecum 

SLF (%) C. taxifolia 
 Fresh Dry 

Control 30.44 29.68 
5 36.16 35.22 

15 36.64 36.19 
30 38.56 38.48 
50 25.08 32.42 
70 42.44 25.12 
100 22.40 20.79 

Values are expressed in mg100-1gm fresh weight 
The carotenoid content increased up to 30% in T. foenum-graecum plants treated with SLF prepared from 
fresh material of the seaweed. The plants which were treated with SLF prepared from dry material of 
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seaweeds also exhibited increase in carotenoid content upto 30% SLF level. The carotenoid content at 70 and 
100% SLF of the seaweeds was found reduced when compared to the control plants.  
A positive effect of SLF on photosynthetic pigments has been reported by different workers. Selvam and 
Sivakumar (2013) studied the effect of SLF of Ulvareticulata on pigments in Vignaradiata. They reported an 
increase in chlorophyll ‘a’, chlorophyll ‘b’and total chlorophyll content in treated plants up to 8% SLF. Babu 
and Rengasamy (2012) reported increase in chlorophyll content in groundnut, paddy and chilli after treating 
the plants with SLF of Kappaphycusalvarezii. Sujatha and Ramamoorthy (2011) recorded an increase in total 
chlorophyll content of Cajanuscajan when plants were sprayed with SLF of Sargassum and Turbinaria at 
lower concentration. Similarly Akila and Jeyadoss (2010) reported increase in content of chlorophylls and 
carotenoids in Helianthus annuus at 2.5 and 5% of S. wightii. Kumareswari and Rani (2015) also observed 
increase in content of total chlorophylls and carotenoids in Amaranthus caudatus over control when the SLF 
of seaweeds Padinapavonica, P. tetrastromatica and Stoechospermum was applied to soil. Pise (2009) reported 
an increase in chlorophylls and carotenoids in Fenugreek using fresh, boiled and soaked extracts of 
Sargassumillicifolium, Gracilariacorticata and Ulvafasciata. Many workers have analyzed the effect of SLF 
after giving seed treatment. Balamurugan and Sasikumar (2013) studied the effects of Caulerpa scalpeliformis 
on pigment content in Abelmoschusesculentus and reported the increase in the content of chlorophyll and 
carotenoids upto 50% SLF level and decline was recorded at 75 and 100% SLF. Similarly Kalaivanan et al. 
(2012) observed stimulating effect of SLF of C. scalpeliformis in Vignamungoan increase in chlorophylls and 
carotenoids at lower concentration and decrease at high concentration was noticed. Positive effects of SLF of 
C. peltata and Gracilariadura on photosynthetic pigments in Vignaradiata have been discussed by Paul and 
Mahadevi (2014) and ShriDevi and Paul (2014). 
 
Conclusion:- 

The concentration of photosynthetic pigments increases in treated plants as compared to control 
plants. The SLF prepared from fresh material is more effective than SLF prepared from dry material of the 
alga. 
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Abstract: 

Soil analysis deals with various chemical processes that determine the amount of available plant nutrients in 
soil. It also gives information about Chemical, physical and biological health of soil. Rapid industrial activities and 
increasing population growth increases the demand of fresh water and food. To overcome this problem we use spent 
wash, generated from alcohol industry. We collect soil samples from particular plot of Shirala Tahasil. Analysis of 
collected soil was carried out with respect to PH, Electric conductivity and micro nutrients like Nitrogen, Phosphorous, 
Potassium, Organic Carbon, Calcium, Copper, Iron, Manganese, Zinc etc. After giving proper dose of spent wash 
through irrigation water to particular plot, again we carry out analysis of soil for above mentioned micronutrients. We 
concluded that level of micronutrients was increased after giving spent wash. So on the basis of fertilizer dose suggested 
for micronutrients and N. P. K after spent wash spraying was decreased as compared to fertilizer dose suggested after 
spent wash spraying. This also helps to decreases the pollution problem due to spent wash and reduction in amount of 
fertilizers required. 
Keywords: Soil, fertility,  micronutrients, Fertlizers, PH, Electrical Conductivity. 

     
Introduction:  

For healthy plant growth in soil treating of recycling spent wash will play an important role in 
agriculture development. Lot of research work have been published on the beneficial effect of spent wash on 
the crop yield. Better yield of crop is based upon soil pH & fertility of soil. Determine fertility status of soil 
through soil sampling & testing is one of the most important steps to attain success in crop production. Soil 
analysis provides information of nutrient deficiency & availability nutrient status of soil, which is necessary 
factor for healthy plant growth. National health of plant is mainly depends upon availability of micro nutrients 
like P, Ca, Mg, K etc. in soil. It has proved that soil intelligent decisions on the amount & composition needed 
to achieve a selected yield goal.  
 
Methods of Analysis: 
1)  Collection of the Sample: Sample is collected as per the recommended procedure [1]. 
2) Required Chemicals: All of the chemicals are prepared as per the recommended procedure.    
      All of the chemicals are used AR grade [2, 3, 4] 
3) Instruments: [1] 
    a) PH meters- Model EQ-610 
    b) Conductivity Meter- Model EG-660  
    c) Atomic Absorption Spectro Photo Meter-Model 
    d) Spectro Photo Meter-  
     e) Flame photometer. 
   Results of Analysis and Discution: 
From the analysis of soil results obtained from sample are summarized in given table.  

Table No : I.  Result of analysis   of Soil before addition of spent wash. 
Sr. No Parameter Unit Observed value Limit 

1 pH - 6.65 6.5-8.5 
2 E-Conductivity Mmhos/cm 0.18 <4.0 
3 Nitrogen Kg/ha 94.60 100-200 
4 Phosphorous Kg/ha 18.00 30-40 
5 Potassium Kg/h 350.00 110-280 
6 Organic Carbon % 0.43 >0.50 
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7 Calcium % 2.75 0.1-3.2 
8 Copper ( Cu)  Ppm 0.58 0.3-0.5 
9 Iron (Fe)  Ppm 2.50 2.5-4.5 
10 Manganese (Mn) Ppm 2.25 1.0-2.0 
11 Zinc  (Zn )  Ppm 0.40 0.5-1.2 

 
Table-IIA.  As per the soil analysis fertilizers has  suggested   per Acer given in the  

Sr. 
No.  

Time factor for use of 
fertilizer.  
 

Pack  in 
Kg  

Method I  Method II Method III 

Urea Super 
Phos. 

Potash  Urea 10:26:26 Urea DAP Potash 

1 Plantation  50 kg 1.00 4.50 1.00 0.50 2.50 0.50 1.50 1.00 
2 After 6 to 8 week  ;; 4.00 - - 4.00 - 4.00 - - 
3 After 12 to 14 week  ;; 1.00 - - 1.00 - 1.00 - - 
4 Final Dose  ;; 4.00 4.50 1.00 3.50 2.50 3.50 1.50 1.00 
                     Total 10.0 9.00 2.00 9.00 5.00 9.00 3.00 2.00 
 

Table- II B   As per above soil analysis quanty of fertilizers has  been suggested   per Acer 
Sr. No.  Methods                             Micronutrients per Acer  
  Zinc Sulphate  Ferrous Sulphate  Manganese Sulphate  Copper  Sulphate  
1. Initial Plantation  5 kg  5 kg  -  5kg  
2. Finally  5 kg  5 kg  - 5 kg 

 
Table No. III Result of analysis   of Soil  after  addition of spent wash.  

Sr. No Parameter Unit Observed value Limit 
1 pH  6.35 6.5-8.5 
2 E-Conductivity Mmhos/cm 4.00 <4.0 
3 Nitrogen Kg/ha 715.00 100-200 
4 Phosphorous Kg/ha 105.00 30-40 
5 Potassium Kg/h 648.00 110-280 
6 Organic Carbon % 3.10 >0.50 
7 Calcium % 4.00 0.1-3.2 
8 Copper ( Cu)  Ppm 2.60 0.3-0.5 
9 Iron (Fe)  Ppm 7.50 2.5-4.5 

10 Manganese (Mn) Ppm 7.10 1.0-2.0 
11 Zinc  (Zn )  Ppm 2.25 0.5-1.2 

 
Table-IVA  As per the soil analysis fertilizers has  suggested   per Acer given in the 

Sr. 
No. 

Time factor for use of 
fertilizer. 

Pack  in 
Kg  

Method I  Method II Method III 

Urea Super 
Phos. 

Potash Urea 10:26:26 Urea DAP Potash 

1 Plantation  50 kg 0.50 2.00 1.00 - 2.00 0.50 0.50 1.00 
2 After 6 to 8 week  ;; 1.50 - - 1.50 - 1.50 - - 
3 After 12 to 14 week  ;; 0.50 - - 0.50 - 0.50 - - 
4 Final Dose  ;; 1.50 2.00 1.00 1.00 2.00 1.50 0.50 1.00 
                     Total 4.00 4.00 2.00 3.00 4.00 4.00 1.00 2.00 
 
Table- IV B As per the soil analysis fertilizers has  suggested   per Acer  micronutrients given in the  
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Sr. No.  Methods                             Micronutrients per Acer  
  Zinc Sulphate  Ferrous Sulphate  Manganese Sulphate  Copper  Sulphate  

1. Initial Plantation  NIL NIL NIL NIL 
2. Finally  NIL NIL NIL NIL 

 
From the data obtained for analysis of soil before addition of spent wash, it is concluded that, pH of 

soil was observed nearly about 6.69 indicates that soil is neutral.[1-5] Also  electric  condutivity was observed 
about 0.18 mm which is normal in range. Also soil contains nitrogen for about 94.60 kg/ha. Phosphorous is 
also observed in soil for about 18.00 kg/ha as well as potassium is also observed in soil for about 350. Kg /ha. 
Also soil contains organic carbon for about 0.43 % . Which is medium in range. Also soil contains calcium 
carbonate for about copper for about 0.58 ppm, Iron nearly about 2.50 ppm. Which  is very less in range . 
Also soil contains Manganese nearly about 2.25 ppm & zinc for about 0.40 ppm. By observing this data  dose 
of fertilizer was suggested in three different steps given in table IIA  to a particular plot. [6-10]In First Step  
urea requires 10 pack, super phosphate 9 pack., potash 2 pack. Where as in second step urea requires 9 pack, 
10:26:26  5 pack. Similarly in third step  urea 9 pack , DAP- 3 pack & potash 2 pack & micronutrients have 
been suggested  to add 5 kg of zinc sulphate, 5 kg ferrous sulphate as well as 5 kg copper sulpahte etc  in soil 
to obtain better result of crop.[11-15] 

After giving   the spent wash  in the selected plot  and then analysis was carried out . Soil  verify the  
elements as well as micronutrients  these composition have been mentioned Table No. III. In soil pH observed 
nearly about 6.35 indicates that soil is acidic in nature. Also electrical conductivity is observed in soil which is 
not suitable for soil. Soil contains nitrogen nearly about 715.00 kg/ha which is large in range as compared  to 
normal soil. Also soil contains phosphorous nearly about 105.00 kg /ha as well as potassium for about 648.00 
kg /ha which is greater in range as compared to normal soil. Also spreaded  spent wash soil contains organic 
carbon about 3.10 % which is greater in range .  Soil contains calcium carbonate for about 4.0% which is 
normal in size. Also soil contains copper about 2.60 ppm, Iron about 7.50 ppm  & Manganese  nearly about 
7.10 ppm as well as zinc for about 2.25 ppm. All these  compositions are greater in range as compared  to 
normal soil. From observaterion obtained after spent ash addition, suggested three different methods for 
giving the fertilizers as well as micronutrients  to particular plot is given in Table No IVA & IVB [15-20]. 
After  applying  spent wash  to soil amount of urea sample is reduced  for about 60 % . Also amount of single 
super phosphate is  reduced for about 50 % . Murate of potash is not reduced. Also amount of 10:26:26 
sample is reduced for about 10 %   and  amount of DAP is reduced for about 20 % as compared  to normal 
soil.  As well as micronutrients are completely reduced.  
  
Conclusion:   

From above discussion we concluded that, after applying spent wash we can save 18565\-amount per 
acer. It minimizes quantity of fertilizers, reduces soil pollution due to excess fertilizer and reduces total cost 
on fertilizer. 

Sr. 
No. 

Type of fertilizer Fertilizer dose in 
bags  suggested 
before spent wash 

Fertilizer dose 
in bags  
suggested after 
giving spent 
wash 

Difference dose of 
fertilizer in bags   

Reduction in 
Prize 

1. N P K 30 23 07 15565\- 
2. Micronutrients 30 00 30 3000\- 
 Total    18565\- 
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Abstract:  

Climate change induced especially challenging influence on agricultural productivity. Agricultural productivity 
is measured as the ratio of agricultural outputs to its inputs. Impact of climate change on five important crops: Triticum 
aestivum variety of wheat & Zea mays variety of Maize, ( Both the from family Poaceae) have been studied. The results 
show that agriculture and human well-being is negatively affected by climate change. Crop yields are declined, 
production is affected and consumption of cereals is falling down, leading to reduction in calorie intake and increase in 
child malnutrition. The greenhouse gas emissions are raising the earth’s temperature. The consequences include melting 
glaciers, more precipitation, more and more extreme weather events, and shifting seasons. The accelerating pace of 
climate change, combined with global population and income growth, threatens food security everywhere. Agriculture is 
extremely vulnerable to climate change. Higher temperatures eventually reduce yields of desirable crops while 
encouraging weed and pest proliferation. Changes in precipitation patterns increase the likelihood of short-run crop 
failures and long-run production declines. Although there will be gains in some crops in some regions of the kadegaon 
tehsil, the overall impacts of climate change on agriculture are expected to be negative, threatening global food security. 
Keywords: Climate Change, Agricultural productivity,Environmental pollution, Average rain fall 
 
Introduction: 

Environmental pollution is a wide spread expression for which we have become acquainted. 
Environment over the decades is fast changing mainly due to anthropogenic activities. Today’s era of 
industrialization and commercialization exploit natural resources on large scale which is contamination of our 
surrounding. Climate change is really posing serious threat to the existence of life for animal, plant and human 
being also on the earth. There challenges have become a matter of serious concern to all of us.   
 Climate change is natural disaster, which are harmfully affects nature as well as humans. Drought is a 
part of it frightens of large scale in livelihood, livestock and has a negative impact on local, regional 
economies. Dry situation affected by the nature, animal and human structure, huge loss of the natural 
topography on earth surface. The shortage period of rainfall is occurred leads to decrease in high water level. 
Basin catchment areas receive very low rainfall in a short period. Dry Nandani and Yerala rivers usually result 
from abnormally shortage rainfall and high temperature. The small amount of release of rainfall, water was 
insufficient to fulfill the water storage networks in affected study region. Drought of the study area depends 
on number of cause and its impact on the basic of the human and natural life. Constructions structure of nature 
its worst effect on the human life cycle in the study area. The basic pattern of the study area is dry basins, 
naturally loss of streams, open pattern of soil low canopy of vegetation and scarcity rainfall due to drought 
and dry regimes. During the drought year 2016-2017 was affected in Nandani and Yerala basins in kadegaon 
Tehsil of Sangli district. 
 
Material and Method: 
Study Area: Agriculture is an important activity in kadegaon tehsil of Sangli District. More than 65% 
population of it depends directly or in directly on the agriculture. The agriculture sector plays a significant 
role in the overall socio-economic development in kadegaon tehsil of sangli district. Kadegaon is a taluka 
place with dry and arid climate and is located in rural and hilly area of Sangli district in Maharashtra. It is 
rapidly growing city on account of trade and agricultural practices located at 17018’ N. latitude and 740 21’ E 
longitudes. The majority of population lives in rural area and most of the peoples in these villages are 
economically dependent on agricultural practices. The majority of the farmer cultivates various crops like 
wheat, maize, soybeans, and groundnuts other than sugarcane and grapes etc. due to scarcity of water and 
according to the economical point of view by using excess various Chemical fertilizers and pesticides in their 
field which affects agricultural profile, which is very harmful to the proper vegetation of the crops under 
cultivation. Farmers from in and around kadegaon tehsil are no exception to this. 
Objectives: To Study impact of climate change that is drought on primary productivity of village wise 
agriculture area in kadegaon tehsil.  
Methodologiy: The methodology consists of data collection of average rainfall and comparative average 
agricultural production by mock interview with major farmers from all villages under study. Monthly average 
rainfall data from 58 Gram Panchayat offices were used. 
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Causes Of Drought In Study Area: 
 Drought in kadegaon tehsil of Sangli district is mainly due to the failure of rainfall and dry regimes. In 
the study area, both natural and anthropogenic activities are maimly responsible. The main naturally causes 
are long time failure of  rainfall, short period of rainy-days, increasing the high temperature and evaporation, 
topography pattern, water imbalances and desiccating winds etc., Major human activities are deforestation. 
Wrong performances in land use more sand take on river beds, continuous same croppling pattern. Farming on 
the river channel, houge range of construction etc. To the parallel natural as well as human accident earth 
climatic evidence to change the long period resulted Nandani and Yerala river basin decreasing rainfall 
patterm. 
 Kadegaon tehsil of Sangli district suffers in the four month monsoon climate, i.e. June to September. 
In the Sangli district climatic phenomena particularly rainfall was very confusion. In the district parallel 
situation occurred in both side in west heavy flooding and in east high drought. Studied over the last few 
decades, there have been many experiments in nature. Some of the other factors which have directly of 
indirectly contridibution of occurrence of dry condition. 
 The fundamental of scarcity precipitations is the basis of the drought hazard. Very low rainfall in the 
catchment areas of Nandani and Yerala basin. Worried basin cause to regular insufficient of water to whole 
stream of Nandani and Yerala river in Study region Scarcity rainfall, during the  year 2012-13and 2013-14 for 
long period in continuation is the origin cause of drought. A dry river due to complete low rainfall and large 
scale temperature and evaporation is the essential condition for drought. That condition creates the basin of 
Nandani and Yerala from year. 2016-17and 2017-18 
TABLE: 1 The sample coding for cluster of five neighboring villages under study area in Kadegaon tahsil of 
Sangli district. 
  
Fig.1. Shows Cluster wise average rainfall for monsoon period between 1st June to 31st September 2016-17. 
Fig.2. shows Cluster wise average rainfall for monsoon period between 1st June to 31st September 2017-18. 
 
Impact Of Drought In Primary Productivity Of Agriculture: 
 The climate ambitious water scarcity and increases in the severity of droughts which is affected on 
crop production. Small scale and marginal landholders and number of dependent on related to primary 
agricultural field. The climate calamities drought is the most common hazards. In the eastern part of study 
area in cluster of villages from A to D and east part of study area in  cluster of villages from I to L have a high 
affected the dryness and drought prone regions. The massive effected was agriculture crop growing live 
stokes, human health and drinking water etc,. Impact on numbers of villages the growing incidence of drought 
disasters is highly correlated to the increasing vulnerability of the local economy. Affected famous crops are 
wheat, maize, soybeans, and groundnuts, some patches of Groundnuts, Maize, sugarcanes etc. whole crops 
was damaged in the drought Monsoon whether gated the cloudy but no rainfall start in this region results 
availability for crop growing process stopped and the sun to reduces the humidity of atmosphere in this 
region. 
 In drought year 2016 to 2018 in the tehsil affected primary productivity agricultural land more 
affected farmers in study area. During the two years drought situation on agriculture land affected more than 
50% farmers. More than 90 per cent loss on the crops by drought and then occurred high heat on crop viral 
influences end of day result was the remaining crop only stay to chars. Farmers not get the crop production in 
any kind of condition  
 
Result and Discussion 
 In the study area eastern part having a drought impact in cluster of villages from A to D and western 
part of study area in cluster of villages from I to L have affected the dryness and drought prone regions. The 
investigation of the randomly surveys (2016-2018), observation, mock interview and number of references to 
found drought high affected on the entire family and number of farmers depending only on the farms. 
 
Conclusion:  

Climate change places new and more challenging demands on agricultural productivity. Crop and 
livestock productivity-enhancing research, including biotechnology, will be essential to help overcome 
stresses due to climate change. is that improved agricultural productivity, even if not targeted to the poorest of 
the poor, can be a powerful mechanism for alleviating poverty indirectly by creating jobs and lowering food 
prices. Productivity enhancements that increase farmers’ resilience in the face of climate-change pressures 
will likely have similar poverty-reducing effects. Rural infrastructure is essential if farmers are to take 
advantage of improved crop varieties and management techniques. Higher yields and more cropped area 
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require maintaining and increasing the density of rural road networks to increase access to markets and reduce 
transaction costs. Investments in irrigation infrastructure are also needed, especially to improve the efficiency 
of water use, but care must be taken to avoid investments in places where water availability is likely to 
decline.  
Acknowledgement: Author is very much thankful to the principal of Bharati Vidyapeeth’s Matoshri Bayanai 
Shripatrao kadam Kanya Mahavidyalaya kadegaon and to the village officers and farmers  of all the villages 
from kadegaon tehsil during the course of this investigation.  
TABLE: 1 The sample coding for cluster of five neighboring villages under study area in Kadegaon tehsil of 
Sangli district  
  
Sr. Sampling Place 

Cluster of Villages  
Sample Code Sr. Sampling Place 

Cluster of Villages 
Sample 
Code 

Sr. Sampling Place 
Cluster of Villages 

Sample 
Code 

1 
2 
3 
4 
5 

Raygaon 
Bombalewadi 
Hingangaon (BK.) 
Shalgaon 
Yede 

 
 
    A 
 

21 
22 
23 
24 
25 

Kotij 
Kherade (vita) 
Tupewadi(Kh) 
Bhikawadi(kh) 
Hanmant vadiye 

 
 

E 

41 
42 
43 
44 
45 

Shirgaon 
Shirasgaon 
Sonsal 
Sonkire 
padali 

 
 
I 

6 
7 
8 
9 
10 

Karandewadi 
Belawade 
Vihapur 
Renushewadi 
Nimsod 

 
 

B 

26 
27 
28 
29 
30 

Shivaji nagar 
Kadegaon 
Kadepur 
Chikhali 
Amarapur 

 
 

F 

46 
47 
48 
49 
50 

Vajegaon 
Chinchani 
Ambak 
Asad 
Vadgaon (Mohite) 

 
 

J 

11 
12 
13 
14 
15 

Upale (wangi) 
Upale(mayani) 
Saspase 
Tondoli 
Soholi 

 
 

C 

31 
32 
33 
34 
35 

Nevari 
Ambegaon 
Yevlewadi 
Shivani 
Vadiye raibaag 

 
 

G 

51 
52 
53 
54 

Ramapur 
Deorashtre(E) 
Deorashtre(W) 
Kumbhargaon 

 
 

K 

16 
17 
18 
19 
20 

Dhanewadi 
Kherade(wangi) 
Kanherwadi 
Yetgaon 
Tupewadi(y) 

 
 

D 

36 
37 
38 
39 
40 

Hingangaon(kh) 
Shelakbao 
Tadsar 
Wangi-East 
Wangi-West 

 
 

H 

55 
56 
57 
58 

Apshinge 
Khambale(A) 

Kotaweade 
Nerli 

 
 

L 
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Abstract: 

Now a day’s air and water pollution becomes a major challenge faced by human being. Air contains the 
pollutants such as CO,hydrocarbon,nitrogen oxides whereas water is also contaminated with use of large amount of 
pesticides, fertilizers,releasing the toxic chemicals, heavy metals as well as microbial pathogens. These pollutants 
adversely influenced the human health. The recent advances in nanotechnology have a great deal of interest in 
controlling and monitoring the environmental pollution. Nano materials are known to be excellent adsorbent,catalyst 
and sensors because of their large surface area and high reactivity and significantly changed physical,chemical and 
biological properties. This paper reviews on overview of application of nano materials in air and water pollution 
control. 
Keywords: Air pollution, Water Pollution, nanotechnology. 
 
Introduction: 

Now a day’s environmental contamination becomes a major issue that faced by the human being on 
the earth and expanded day to day due to extensive industrial activities involving transportation, petroleum 
refining, mining, manufacturing and construction which evacuates the natural resources and producing a huge 
amount of hazardous waste materials are causing the air and water pollution. The industrial wastes are 
released in to environment in the form of various toxic gases such as nitrogen, sulphur, carbon monoxides, 
and volatile organic compounds. The water contaminated with organic and inorganic compounds. The major 
source of water contaminations are  sewage water, industrial effluents, organic substances such as pesticides, 
insecticides, heavy metals as arsenic, lead, cadmium, mercuryetc and microbial pathogens which adversely 
affects the human health and ecosystem. They enters in the human body through inhalation, ingestion or 
absorption 

Nanotechnology is referred as to design, synthesis, characterization, production and applications by 
changing the shape, size of the particle at nano metric scale i.e. between 1 to 100 nm range[1]  and covers 
wide range of field such as medicine [2,3], food industry [4-5], energy [6] and pollution treatments[7]. There 
are several nanomaterials including carbon nanotubes, nano composites, quantum dots, fullerenes, quantum 
wires and nano fibres [8]. These nano particles exhibit the characteristics due to their high surface/volume 
ratio and make them more reactive than in bulk form of same materials [9]. Tiwari et al [10] classified these 
nanoparticles into four groups as 1] zero dimensional [2] one dimensional [3] two dimensional and [4] three 
dimensional nano structures. 
 Considering the remarkable advantages of nanotechnology and essential need to develop the green 
and economic approaches for atmospheric remediation this paper presentsa review on the application of 
nanomaterials in air and water pollution sector. These nanomaterials are synthesised using various techniques 
such as wet chemical methods, sol gel techniques, hydrothermal process, and co-precipitation method. The 
nanomaterial synthesised using these methods are found to provide advanced features for various applications 
due to their extra ordinary properties. The nanomaterials are excellent adsorbents, catalysts and sensors due to 
their large surface area and high reactivity. 

Many applications of nanotechnology such as nano sensors and nano scale coating, wasteful polymer 
coating prevents the corrosion , nano sensors for the detection of aquatic toxins, nano scale biopolymers for 
improved decontamination, smart particles for environmental monitoring and purification, nano particles 
asphoto catalysts [11-14]. 
 
Applications of nanotechnology for air pollution control: 

Air pollution is considered to be one of most dangerous and common type of environmental pollution. 
Imbalance of quality of air causes an adverse effect on living being on the earth. There are two types of 
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pollutants - primary pollutants that are directly emitted from an identifiable source produced by the natural 
events and human activities (CO, CO2, SO2, NO, NO2etc). Secondary pollutants are produced in the 
atmosphere when the certain chemical reaction takes place among the primary pollutants ((HNO3, SO3, 
H2SO4, H2O2etc). Sources for air pollution are classified as Natural sources – volcanic eruption which releases 
very large number of poisonous gases, depletion of sand, dust etc another is the anthropogenic sources 
includes deforestation, burning fossil fuel and fires, emission of vehicles and rapid industrialization.  All these 
have an adverse effect on human health causing various types of diseases which can be fatal such as cancer, 
respiratory and cardiovascular diseases. 
 Global warming leads to many changes in the environment. Green houses are considered the direct 
contribution to the global warming and the greenhousegases are carbon monoxide, carbon dioxide, methane, 
nitrous oxide etc[15].  

Sofian et al [16] and Yadav et al [17] stated that nanotechnology presents environmental benefits in 
controlling the air pollution and classified in to three different ways as remediation and treatment, detection 
and sensing and prevention of the pollution. There are three different ways in which nanotechnology is used to 
reduce air pollution i.e adsorption by nanoadsorptive material, degradation by nano catalysts and separation 
by nano filters. The adsorption on nano material is efficient and cost effective process due to high surface area 
of nano material which enhances the adsorption capacity.  The solid adsorbents for capturing the carbon 
dioxide is divided in three ways [1] high temperature adsorbents [2] intermediate adsorbents and [3] low 
temperature adsorbents [18]. Carbon nano structures having an average pore diameter, volume and surface 
area makes them for industrial applications as nano adsorbents. Janchen et al [19] pointed out that the Carbon 
nano tubes have been used to capture CO2 and enhance the adsorption performance in presence of moisture 
and decline the adsorption capacity due to water molecules competing with CO2 for the active adsorption 
sites. 
 Wand and Lua [20] pointed out metallic nickel nano particles were employed as catalysts for thermal 
decomposition of methane to produce hydrogen.Saleh et al [21] pointed out that the nanomaterials are used to 
eliminate SO2 which release to atmosphere either by desulphurization of fossil fuel or by its removal directly 
from emission by adsorption process and catalysts oxidation.Titanatenano tubes and their derivatives have 
been reported for photo catalytic oxidation of NOx. Nguyen and Bai [22] have proved that the surface area, 
amount of crystalline and the remnant sodium content of TNT increased by washing at pH 3.5 and increased 
the removal efficiency of both NO and NO2. 
 Indoor air pollutants- volatile organic compounds are considered as very harmful and direct effects to 
human health [23]. These are the main cause of asthama, hypersensitivity, and symptons like nausa, headache, 
lung cancer etc [24].Various methods are used to remove formaldehyde such as decomposition by which 
photo catalysts and physical adsorption by porous material are used. Stark et al [25] pointed out another 
indoor air pollutants i.ebioaerosols(aerosols of biological origin such as viruses, bacteria, fungi etc)which 
spread with air film and causes the diseases including infection and allergies. Silver, copper nano materials, 
carbon nano tubes are considered effective techniques to remove the bioaerosols. 
 
Applications of nanotechnology in water pollution control: 

Next to air, water is most important substance for the existence of life on the earth. Water accounts for 
about 70 % of mass of total of our body. Nearly 70 % of water is frozen as eternal ice and only 1 % can be 
used for drinking purpose. Now a day a major problem that is facing the living human being is provided a 
convenient access to clean water that can keep up with rapidly increasing demands.  
 Watercontaminants may be organic, inorganic and biological. Some of observed to be very toxic and 
affects the human being and ecosystem [26]. Human activities play a major role in contaminating the water 
sources by releasing the chemicals, waste water, and heavy metals in the water source. Heavy metal water 
pollutants with high toxicity are cadmium, chromium, mercury, lead etc, all these have serious toxicities. 
Nitrates, sulphides, fluorides etc have the hazardous effects and changes the taste of water. The organic 
pollutants are the pesticides, fertilizers, hydrocarbons phenols, detergents etc are very toxic.  
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 Nanotechnology enables an efficient, flexible and multifunctional process and provides innovative 
solution in water purification. Nanomaterials having high reactivity, high aspectratios are found to be 
environment friendly and non-toxic in purifying the drinking water. 
 There are many conventional methods for purification of water such as reverse osmosis, distillation, 
biological treatment, UV treatment  ultra and micro filtrationetc but all these method have the limitations such 
as time consuming, high energy requirement and cannot remove volatile organic and inorganic chemicals. 
 
Nanotechnology applications for waste water treatment are described as follows: 
1] Nano adsorption:  Adsorption is a surface process where the pollutants are adsorbed on the surface. Nano 
adsorbents are used to remove the organic, inorganic contaminants, bacteria. Nano adsorbents have the 
properties such as small size, high reactivity, large surface area; ease of separation make them on ideal 
material in waste water treatment. 
 The carbon based [27], metal based [28], magnetic/non-magnetic [29-30], oxide composite and 
zeolites [31] are the nano adsorbents used in water treatment. Carbon based nano adsorbents remove the 
organic contaminants, heavy metal ions. Metal based nanoadsorbents are iron oxide, titanium oxide, zinc 
oxide are used to remove the heavy metals.Magnetic nano adsorbents are known to be very good adsorbing 
material for the collection and remove the toxic elements from contaminants water. Polymeric nano 
adsorbents are used for the removal of heavy metals from water. The main advantage of polymer inorganic 
nanoadsorbents is their good adsorption capacity and good thermal stability over a range of pH. 
2] Membranes: This process is very effective for water remediation due to its high separation efficiency, easy 
operation when no chemical added or thermal input is required and does not lead to secondary pollution as 
well as no regeneration is required [32-33]. It is thin layered material and allows the water molecules to pass 
and restricts the Passage of salts, bacteria, virus and metals. It uses electrical technologies. Based on the pore 
size and filtration applications membrane process can be separated as microfiltration, ultra filtration and 
nanofiltration.  Nano fibre membrane removes micro sized particles from the water [34]. They are used in pre-
treatment prior to ultra-filtration or reverse osmosis. 
 Nano composite membranes are promising filtration unit and made up of ordered mesoporus carbon 
as nano fillers. This membrane shows good permeability to pure water, leaving contaminants behind the 
membrane [35].  Thin film nano composite membrane (TFN membrane) containing silvernano particles in 
thin layered improve the water permeability and demonstrated anti-bacterial effects on the growth of 
psedomonusaeruginosa [36]. Also TFN membrane containing TiO2nano particles improves the NaCl rejection. 
3] Photo catalysis: It is an oxidation process used in water treatment. It is based on the oxidative elimination 
of micro pollutants and microbial pathogens [31, 37]. Photo catalysis shows a substantial potential, 
environmental friendly, sustainable water treatment technology. 
Many organic pollutants can be degraded by heterogeneous photocatalysis. TiO2 is known to be validated 
photo catalysts as it is readily available, safe an inexpensive. 
4] Antimicrobial activity of nano materials: The chemical disinfectants are chlorine, chloramines. They 
react with other constituents in water and generate harmful disinfection by product. Nano- silver, nano-ZnO, 
nano TiO2, carbon nano tubes, fullerences shows antimicrobial properties without strong oxidation. They have 
lower tendency to form DBPs [38]. Polymeric nano particles are found to kill the microorganisms by releasing 
antibiotic, antimicrobial, peptides, and antimicrobial agents and by contact – killing cationic surfaces. Nano 
polymeric antimicrobial materials also show long term antimicrobial activity. They are non-volatile and very 
stable. 
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Abstract 

This paper deals with an application of fuzzy control theory to determine quality of milk. Classification of raw 
milk is done by various qualitative properties. Fuzzy sets can be used to describe these properties. Fuzzy control rules 
are derived by modeling the qualitative properties. 
Keywords: Fuzzy sets; Fuzzy control rules; Qualitative properties; Quality of milk. 
 
Introduction 

The concept of fuzzy control theory was introduced by Lotfi A. Zadeh in 1973 and then explored by 
Mamdani in 1975. In this paper we have discussed the elements of fuzzy control theory and applied it 
todetermine thequality of milk. 
    The quality of raw milkis classified on the basis of various parameters like Color,Odor,Appearance, 
Total Micro-organismCount,Methylene Blue Reduction Test Time, FAT, SNF, Proteins, and AddedWater etc. 
In this paper a model with three inputs is given.The output parameter determines quality of milk. 
 
Preliminaries 

Let X be a non-empty universe of discourse. The fuzzy set A on X is defined by a membership 
function A: X→[0 1].If A and B are two fuzzy sets defined on X then intersection of A and B is a fuzzy set on 
X defined by (AB)(x)= min{A(x),B(x)}and union of A and B is a fuzzy set on X defined by (AB)(x)= 
max{A(x),B(x)},for all xX.Fuzzy number is a convex, normal continuous fuzzy set.Atriangular fuzzy 
numberis a fuzzy number whose left and right curves are straight lines. Variables whose values are words or 
sentences in natural or artificial language are called linguistic variables. Linguistic variables can be 
represented by fuzzy numbers. 
 
Elements of Fuzzy Control Theory 

Fuzzy Control (FC) consists of fuzzification interface in which each crisp input and output parameters 
are converted into fuzzy sets on universes of discourse with the helpof proper shape of membership functions. 
Usually triangular shape membership functions are used.In fuzzy rulebasethecontrol action is determined by 
the evaluation of a set of simpleIF-THENrules.The development of IF-THEN rules requires complete 
understanding of the process to be controlled. These rules are developed with the help of expert’s 
knowledge.The general form of fuzzy control rules is 
Rl: if u is Ai and x is Bjand y is Ck then z is Dl    (1) 
where i= 1,…p,  j=1,…q, k =1,…r,     l =1,…pqr,u,x and y are three input parameters, z is a output parameter, 
and Ai, Bj,Ck,Dl are fuzzy sets of the linguistic variables u,x,y, z in the respective universes of discourse 
U,X,Y and Z.The number of fuzzy terms in input parameters determines the maximum number of fuzzy 
control rules. The rules with possible fuzzy outputs are presented symbolically on a rectangular table called 
decision table.Infuzzy inference enginethe measurement of input variables of a fuzzy controller must be 
properly combined with relevant fuzzy information values to make inferences regarding the output variables 
called evaluation of rule. In general there are four fuzzy inference methods as Mamdani Method, Larsen 
Method, TSK Methodand Tsukamoto Method. 
A fuzzy implication rule is denoted byRl and is defined as 

Rl(u,x,y,,z)=[Ai(u)and/orBj(x)and/orCk(y))]→Dl(z)   (2) 
where the logical connectives ‘and’/ ‘or’are implemented by the t-norm / t-co-norm. Usually min/ 
maxoperators are used. The application of a control rule is also called Firing.Conflict resolution or 
aggregation is the methodology which is used to decide control action. The process conflict resolution is 
illustrated as follows 
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Rule 1: If u is Ai(u0)and x isBj(x0)and y is Ck(y0) then z is Dl(z0)  (3) 
The ‘and’ part of each rule is called Strength of the rule and is denoted by 

αl =min (Ai(x0), Bj(y0),Ck(x0))     (4) 
In fuzzy control output (F.C.O.),the control output of each rule is defined by operation of conjunction on its 
strength and conclusions are as follows 

F.C.O.of rule 1: αl (z) Dl(z) = min(αl(z), Dl(z))   (5) 
The outputs of rules are combined or aggregated to produce one control output with membership function Agg 
(z). For aggregation max operator is used   
Agg(z)=max{min(α1(z),D1(z)),min( α2(z),D2(z)),…,min( αl(z), Dl(z)} (6) 
The defuzzification interface which acts as the interface between the FC and the system, by providing the crisp 
output necessary for acceptance by the system. Defuzzification interface converts a fuzzy set into a crisp 
number. There are several defuzzification methods are available in literature, two of these are most often used, 
first is Center-of-Area/Gravity. The defuzzified value of a fuzzy set C is its fuzzy centriod: 

z0 =  

        The calculation of the Center-of-Area defuzzified value is simplified if we consider finite universe of 
discourse W and is called Mean of Maximum Method. The defuzzified value of a discrete fuzzy set C is 
defined as a mean of all values of the universe of discourse, having maximal membership values.i.e.z0 = 

where , (j = 1,2, …N) are the members of the universe of discourse  which attains the maximum 

value of C. 
 
Application to raw milk quality (Three Inputs – One output) 

The Quality of Milk in dairy plant is studied by considering three input parameters with different 
linguistic variables.  
Fuzzification interface: Here the Total Count, FAT and Acidity are taken as three input parameters and grade 
of raw milk qualityis taken as output parameterwith different linguistic variables as follows  
Total Count (TC) Low (L),Medium (M),High (H),Very High (VH)} 
FAT Low (L),Normal (N),High (H)}   AcidityLow (L),Normal (N),High (H)} 
Quality of raw MilkPoor (P),Fair (F),Good (G), VeryGood (VG)} 
These linguist variables can be represented by a fuzzy set as given below 
                                   
     1 L  M                                    H                        VH 
                                 A(u)     
 
 
 
                                    u 
                                         0     5     10           20           30           40          50    

Fig.(1)     Total Microorganism Count ( 105spc/ml) 
 
The membership function for this fuzzy set can be obtained as follows: 

L(u)   =    ,   for 0 ≤ u ≤ 5,             H(u) =     ,     for      5 ≤ u ≤ 30, 

         = 0, otherwise,                                   =    ,    for 30 ≤ x ≤ 50, 
 
M(u)  =     ,   for 0 ≤ u ≤5,                        = 0, otherwise, 

        = ,  for 5 ≤ u ≤ 10,            VH(u) =  ,  for 30 ≤ u ≤ 50,   
        = 0, otherwise,                                    = 1,  for u ≥ 50,                ---------(7) 
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1  L                            N                            H                L                    N                              H 
B(x)    1                                                                  C(y)           1 

 
 
 
 

   x                                                                                y         
      4.5                          7.5                        10.5             0.05             0.10                  0.15         0.20 

                Fig.(2)     FAT (%)                                            Fig.(3)   Acidity (%) 
 

The membership function for this fuzzy set can be obtained as follows: 
L(x)=  ,  for 4.5 ≤ x ≤ 7.5,          L(y) =  ,  for 0.05 ≤ y ≤ 0.10,  
 
  = 0 ,  otherwise ,                                       = 0 ,  otherwise ,   
 
N(x) =    ,   for 4.5 ≤ x ≤ 7.5     N(y) =       ,   for 0.05 ≤ x ≤ 0.10, 
 

                   =    ,   for 7.5 ≤ y ≤ 10.5,          =    ,   for 0.10 ≤ y ≤ 0.15,   
                   = 0, otherwise                                    = 0, otherwise   
   H(x) =     ,   for 7.5 ≤ x ≤ 10.5,           H(y) =     ,   for 0.10 ≤ y ≤ 0.20, 
           = 1,          for x ≥ 10.5                                = 1,          for y ≥ 0.20 

                           ----------------(8)                                           -----------------(9)    
     
          P                        F                        G                       VG 

               1 
D(z) 
 
 
    z 
    0                        0.35                    0.70                    1.05 
Fig.(4)       Grade of Raw Milk Quality 
 

The membership function for this fuzzy set can be obtained as follows: 
 
P(z)   =    ,   for 0 ≤ z ≤ 0.35, 

                     = 0, otherwise,     
 
F(z)  =     ,   for 0 ≤ z ≤ 0.35, 
 
        = ,  for0.35 ≤ z ≤ 0.70, 
 
        = 0, otherwise, 
  
G(z) =     ,     for 0.35 ≤ z ≤ 0.70, 
 
       =    ,    for    0.70 ≤ x ≤ 1.05, 
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VG(z) =  ,  for 0.70 ≤ u ≤ 1.05,   
 
          = 1,  for  z ≥ 1.05,                                         ------------------(10) 
 
Fuzzy Rule Base: 
The selectedIf…and…then rules for quality of milk are presented as follows:  

TC FAT Acidity Quality of Milk TC FAT Acidity Quality of Milk 
L L L G M L L G 
L L N G M L N F 
L L H F M L H F 
L N L G M N L G 
L N N G M N N G 
L N H F M N H F 
L H L VG M H L G 
L H N VG M H N G 
L H H G M H H F 
H L L F VH L L F 
H L N F VH L N F 
H L H F VH L H P 
H N L G VH N L F 
H N N F VH N N F 
H N H F VH N H P 
H H L G VH H L G 
H H N G VH H N G 
H H H G VH H H P 

Example: If u=7 and x=6.5 and y= 0.12 then z= 0.7. i.e. if  TC is MEDIUM and FAT is NORMAL and 
Acidity is NORMAL then quality of milk is GOOD. 
 
 Conclusion 

In this study 36 rules are prepared to form a rule base. Using Mamdani method and Mean of 
Maximum defuzzification method, it is observed that FCT can be used for determining quality of themilk. The 
quality of milk can also be determined by increasing the number of input parameters for more realistic model. 
Some different t-norms can be used for more effective control.  
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Abstract: 
 The several properties of Magneto – Dust distribution admitting a group of cohormonic conformel motions are 
derived. 
Keywords: The stress energy tensor, Conharmonic Conformel motions, field equations, general relativity. 
 
Introduction:  
 One of the recent symmetries known as conformal symmetry plays a key role in obtaining space – 
time model for relativistic distributions of matter. This symmetry consists of both the earlier symmetries, 
namely isometry and self similarity (Taub 1971, Eardly 1974, Wilson 1986). 
 The conformal symmetry property has been an essential geometric prescription for a good part of 
physics (Duggal 1989). The conformal invariance is the root of twisstar programme. 
 The aim here is to examine the effect of conformal motion on the dynamical structure of relativistic 
Magneto – Dust Distribution.  
 
Implications of Conformal Motions: 
 The necessary condition for conformal motion is  

   

i.e.           2.1 
Case i) Let us choose ξ = u, equation 2.1 becomes, 

                             2.2 

On contracting (2.2) with   , we obtain, 

θ = 4ψ,      ( )                             2.3 

Transvection of (2.2) with , yields 
Ψ = 0,                                          2.4    
From equation (2.3),     ψ = 0                                                                              2.5 
 Equation (2.4) implies that conformal killing vector is change of to killing vector. 
 On contracting (2.2) with  , we obtain  

                              2.6 

Further transvection of (2.2) with  gives 
2              2.7 

This gives   2         vide(2.4)..      2.8 
By using (2.6) in Maxwell’s equation 

 
 We get, 

         vide (2.4)    2.9 

The continuity equation  with  (2.4) provides 

              2.10 

Therefore ρ is invariant iff µ is invariant along flow lines. 
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Case II: Let us choose ξ = h, 
For this choice equation (2.2) takes the form 

             2.11 

On contracting (2.11) with  , yield 
            2.12 

Further contracting (2.11) with , we get 
         2.13 

Also multiplying (2.11) with , we get 
          2.14 

On contracting (2.11) with , we get 
          2.15 

Hence from (2.15) and Maxwell equation  
  

We  have 
          2.16 

We know continuity equation, viz 

 
But  
Hence above continuity equation becomes, 

 
         ⇔       

If magnetic field vector h is the conformal killing then we get 
 ,               2.17 

Case III: Let us choose  be conformal killing vectors then we have following results. 
             2.18  

            2.19 
           2.20 

            2.21 
           2.22 
           2.23 

          2.24 
            2.25 

           2.26 

 
Conclusions: 
 When the time like flow vector u and magnetic field vector h both are conformal killing then we have 
1. Flow lines are expansion free, shear free and geoderic. vide (2.18),(2.20),(2.25) 
2. Magnetic lines are divergence free. vide (2.26) 
3. Matter energy density is conserved along u.vide (2.22) 
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Abstract 

This Dam Located On 18.2816oNorth  and 76.0102o East Tahsil and District.Osmanabad (M.S.) India  
Constructed  in 1972.  It is a natural Dam and   with a  large source of  Aquatic  Animals including ,certain protozoons 
Molluscans Arthopods other animals  and aquatic plant, which are commercially important to man and enverment.This 
dam is also for drinking and irrigation water for nearly about irrigation and domestic etc. The present investigation was 
carried out to study biodiversity of certain aquatic animals with reference to Arthopods ,Ptotozoos ,Molluscans from Alni 
Dam water body during the period from Oct 2017 to Nov 2018, One year . The Result were confimed the  occurrence of 
the species and one Genus belongs to one  order of protozoa,  3 species and 3 genus belongs to 3 Order of Molluscan , 7 
species and  6 genus belonging to  4 order of Arthopods .The Result shows with rich biodiversity of aquatic Animals. 
Keywords: - Biodiversity of aquatic Animals Fishes ,Arthopods ,Protozoons,and Molluscans in Alni Dam. 
 
Introduction 

The Dam was constructed by 1972 for impounding effective utilization of water for irrigation, power 
generation and food control .India is having very rich sources of inland water bodies in the large number of 
living aquatic animals ,which are economically important for nature as well as human beinh for their using as 
a food these are provided an excellent food with high protein ,fats ,carbohydrates and vitamins and certain 
minerals which are inhabit of river,lakes and dam their distribution is directly related to availability of food 
and quantity sediment type there are certain organism or macrobention and play important role in the 
mineralization and recycling of organic matter and as a link in the energy  flow from primary production to 
fish and other aquativ animals .The considerable studies on Biodiversity and diversity of aquatic animals from 
different water bodies of India .have been carried out during the last few decades ,Krishnamurthy 1966 Anitha 
et,al.(2004).made the (1981),Gupta (1976),The more important work on this aspectis those of 
srivastava(1959),Michal(1964). 
 
Materials  And Methods 

The aquatic animals were collected from the Alni dam  with the help of local fisher man by using 
different types of net and also with help of hand ,after noting down colour and other morphological features 
.These animals were ckean of with clean warm water to remove stem of micro- organism and blood stain .The 
animals were preserved 5% formal solution for further study and systematic identification of animals was 
done with the help of standard literature .the various aquatic animals and identification of arthopds and 
Protozoans was done by using standard tests and keys Edmondson 1959.The molluscan were identified with 
thehelp of key given by earlier research works Batt(1959).The various aquatic animals and fishes were 
identification with the help of following key of ward and whipple (1959),Hamilton (1878),Jayaram 
(1981),Talwar and Jhingsran (1988).Khannal(1992). 
 
Result And Discussion:- 

The distribution of aquatic animals are quite variable because of geographical and geological of water 
body .the aquatic ecosystem is an important and having large number of aquatic animals which are 
ecolomically important including .Protozoan’s ,Molluscan’s crustances ,insects and fish .The present result 
has conifirmed the occurrence of protozoan’s with , 1 species belong to 1 order and ,1 genus. Molluscan  with 
3 species belongs to 3 order and 3 genus. Arthopods with 7 species belonging to 4 order and 6 genus during 
the Oct 2017 to Nov 2018 cheak list 1,2 ,and 3 the result show with rich biodiversity of aquatic animals 
including ,prawns ,crabs other crustaeeans ,insect ,gastropods ,Bivalvia. 
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1 .Clesk List Of Arthopods  From  Alni  Dam  During  Period  Oct 2017 To Nov 2018. 
Phylum – Arthopods  
               Sub- Phylum  - mandibulata 
                Class -crustacean. 
               Sub- class- malacostraea. 
               Order –mysidacea. 
               Genus – mysis.                
Order-    Decopoda  
               Genus –malcolmsoni,rosenbergii 
              Species – palaemon 
              Genus Barytelphusa. 
               Species – guerini,cunicularis. 
Order –   Nebaliacia . 
              Genus – nebalia . 
              Class – insect- hexupoda 
              Sub – class -pterygata. 
              Order - hemiptera  
2. Clesk List Of Protozoon’s From Alni Dam During Period Oct 2017 To Nov 2018. 
Phylum –    Protozoon’s  
                    Sub – phylum – ciliophora. 
                   Supper class – ciliate. 
                     Class – ciliata 
                    Sub- class – hymenostomtids. 
                    Species – caudatum 
3. Clesk List Of Mulluscan’s From Alni Dam During Period Oct 2017 To Nov 2018. 
Phylum –     Mulluscan’s 
                    Class – gastropod 
                    Sub – class – prosobranehiate. 
                     Order – phenctinibranchita. 
                    Genus – pila. 
                    Species – globosa. 
Sub – class – Euthyneura. 
                     Order – pulmonata. 
                     Genus –lymnaea(fresh water snail)  
                     Species- limnaea. 
Class- pelecypoda  
                   Order – Eulamellibranchiata. 
                    Genus – lamellidens. 
                   Species – marginalis. 
                 Genus- Nepa or water scorpion. 
                 Genus – ranatra or water  (stick insect) 

The study and sarvey of aquatic fauna of an aquatic water body os useful for planning of fish. these 
species of aquatic animal were shows variations during different seasons of the year. The Large number of 
protozoan’s crustaceans and insect including palaemon species ,shrimps,mysis carb barytphesa species was 
recorded ,during mansoon rain season and also constant recorded year but not in November month while 
molluscans and fishes was recorded throughout the but maximum after monsoon season .the mollusan species 
like sanils, pila ,globosa species was recorded largely during monsoon month and few in winter and summer 
month while freshwater mussels or lamellidens marginalis or unio was recovered maximum winter and 
summer month and less in monsoon months satyamurti (1998)were recoredmolluscan diversity reveled the 
occurrence of 450 species of gastropods and 156 species Bivalvia .Devraj (1998)were  recored 100 species of 
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gastropods .sharma et.al. 2010 were reported a total 16 species of mollusacn s from omkareshwar region out 
of which of belonged to pelecypoda and 7 to gastropod from narnada River ,madhy Pradesh.  
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Abstract: 

This study was conducted to investigate the effect of Phosphate processing klebsiella spp (N6) on the growth 
and development of maize (Zea mays) plants. Inoculum prepared from Klebsiella spp was applied to the field in two 
different treatments. The first one was performed by inoculating the soil with prepared inoculum at the concentration at 
500ml/acre. The second treatment was conducted by treating the plot with 1lit/ acre inoculum. We compared these two 
types of treatments to determine which one has more benefit for improving the growth of maize plants. Results obtained 
revealed that the application of Klebsiella spp caused increases in all measured parameters which include growth 
parameters, chlorophyll content, starch content, total protein content and phytohormones content of maize plants, when 
applied to the soil as compared to Control plot. But the magnitude of these increases was much more pronounced in 
case of plants developed from 2nd treatment with concentrations at 1lit/acre. 
Keywords:  Liquid Biofertilizer, Klebsiella, Maize, Field trails. 

 
1. Introduction 

Soil microorganisms play important role in regulation of carbon, Nitrogen, Phosphorous, Sulfur 
cycles in soil atmosphere by solubilizing the macro as well as micro elements in various ways. 
Microorganisms are important in agriculture in order to promote the circulation of plant nutrients and reduce 
the need for chemical fertilizers as much as possible. Organic agriculture is one of the ways that can produce 
high quality crops (Zarabi, Alahdadi et al. 2011). This aspect of micro organisms is exploited for plant 
growth and development in agriculture for Biofertilizer production. Application of beneficial microbes in 
agricultural practices started 60 years ago and there is now increasing evidence that these beneficial 
microbial populations can also enhance plant resistance to adverse environmental stresses, e.g. water and 
nutrient deficiency and heavy metal contamination (Shen 1997). Phosphorus (P) is an essential macronutrient 
for plant growth. Despite phosphorus being widely and abundantly distributed in the soil in both its inorganic 
and organic forms, many soils throughout the world are deficient in phosphorus. Phosphorus can be tightly 
bound with calcium, iron, or aluminium, leading to precipitation of phosphorus (Guang-Hua, Jian et al. 
2007). Liquid Biofertilizer is an alternative for chemical and organic fertilizers.  As compared with solid 
carrier based Biofertilizer, liquid base product is much more beneficial in many aspects.  Mainly it is less 
costly because it saves huge expenditure on bulky carrier and its sterilization process. Its application is easy 
so it became popular among the farmers. Shelf life of cells in liquid inoculums is higher than carrier based 
Biofertilizer. Phosphate (P)- and potassium (K)-solubilizing bacteria may enhance mineral uptake by plants 
through solubilizing insoluble P and releasing K from silicate in soil (Goldstein and Liu 1987). Simultaneous 
screening of rhizobacteria for growth and yield promotion under pot and field experiment is a good tool to 
select effective PGPR for biofertilizer development biotechnology(Gholami, Shahsavani et al. 2009). It has 
also been reported that wheat yield increased up to 30% with Azotobacter inoculation and up to 43% with 
Bacillus inoculation(Zablotowicz, Tipping et al. 1991). 

Maize (Zea mays L.) is the third most important globally cereal crop (after wheat and rice), it is grown 
throughout a (Pingali 2001)wide range of climates. 

The present study was undertaken to assess the effect of on growth and yield of two maize cultivars 
and to determine the optimum level suitable for improving maize production 

There fore considering the above facts, this study aims to assess the effect of different concentrations 
(doses) of liquid biofertilizer prepared by Klebsiella sp. had additional and promoting effects on vegetative 
growth through the analysis of some indicating factors, such as germination rate, root elongation, plant 
height, and fresh weight of the plants as well as fruit yield. 
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2. Material And Methods 
2.1. Plant material 
Grains of Zea mays L. cultivar Ganga 11, maize used in this investigation was obtained from the local 
market, Kolhapur, Maharashtra (India). 
2.2Bacterial inoculum preparation 
Klebsiella spp (N6) isolate selected for this study was previously isolated from soil. It was cheeked for PGPR 
activities and there fore choose for identification and field trials. Cell suspensions of Klebsiella spp (N6) was 
prepared by culturing the bacteria in nutrient medium at 25°C for 3 days. The cell density was counted by 
SPC method. 
2.3. Field trial of prepared Biofertilizer- 
A field trial was conducted from January to April, 20017-18. 
Name of the farmer     -  Mr. Nagendra J Bedkale 
Place    - Chinchwad, Kolhapur. 
Area    - 27 Gunte 
Maize grains were collected and washed for several times with water then divided into three groups as 
follows: 
Test 1 - The 1st group was left without any treatments and served as the control plants 
Test 2 - The 2nd group represented the seeds grown in soil inoculated with the 500ml/acre inoculum of 
Klebsiella spp (N6). 
Test 3 - The 3rd group represents the seeds grown in soil inoculated with the 1lit/acre inoculum of Klebsiella 
spp (N6). 
2.3.1. Soil characteristics - 
Before the field trial, initial soil samples were collected at five randomly selected spots to a depth of 0-30 cm 
from the experimental field. The soil was air dried ground and passed through 2 mm sieve for 
physiochemical soil analysis. 
2.3.2. Experimental details 
The Maize cultivar used in the study was Ganga 11. It is long fruited pungent variety with duration of 240 
days. Its average yield potential is 95-100 q ha-1 under normal conditions. 
The experiment was laid out in a three treatment plots. 
Test 1 plot is kept as control in which Only Recommended Dose of Fertilizer (RDF) is given. However Test 
2 plot the dose of RDF was reduced by 50% with addition of Biofertilizer with 500ml/acre. Test -3 plot with 
dose of 50% RDF with addition of biofertilizer 1lit/acre. 
 
Application of Recommended Dose of Fertilizer and Manures with Biofertilizer 
FYM – 25 t ha-1 
NPK – 100 – 50 – 50 kg ha-1 (Urea, Single super phosphate and potash respectively). 
Subsequent irrigations were given at every 7-10 days interval depending upon the soil moisture status and 
weather condition. The experimental area was kept weed free throughout the cropping period by manual 
weeding. Necessary plant protection measures were taken during the crop period to control pests and 
diseases. 
2.3.3. Application of Biofertilizer 
The prepared Biofertilizer of Klebsiella spp. was applied through drenching by mixing with water as per 
experimental plot design for 3 times with equal time gap at 15, 30 and 45 days. 
2.3.4. Harvesting 
The crop was first harvested after 115 days after transplanting. Harvesting was done on the basis of colour 
and maturation stage of fruits. 
2.3.5. Observations recorded 
Ten plants were selected randomly in each plot and observations were recorded on growth and yield 
parameters. 
2.3.5.1. Plant Height (cm) 
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The height of the plant from base to the tip of the main branch was measured with meter scale from selected 
plants in each replication of the treatment plot at 30, 60, 90 days after transplanting (DAT) and their averages 
were recorded and expressed in centimeter(DHONDE 2014). 
2.3.5.2. Number of Primary leaves 
The leaves arising from main stem were counted at 30, 60 and 90 days after transplanting (DAT) from 
selected plants in each replication of the treatment plot and their averages were recorded and expressed as 
number per plant(Neha 2015). 
2.3.5.3. Total Dry Weight of the Plant (gm) 
Total dry weight of the plant was recorded by uprooting two randomly selected plants from sample rows in 
each plot at 1st picking. The samples were dried in hot hair oven at 65+2°C till constant weights were 
obtained and their averages were recorded. 
2.3.5.4. Number of Fruits per Plant 
Harvesting of fruits was done in 1 picking. The total number of fruits from all the area was calculated for 
average yield. 
2.3.5.5. Weight of total seeds of individual fruit (gm) 
The fresh weight of the individual fruit seeds was obtained by weighing the all seeds of per fruit. 
 
3. Result And Discussion - 
3.1. Production of Biofertilizer 
By using Klebsiella spp. production of liquid biofertilizer was carried out and used for application in field 
trials. 
Cell count of prepared biofertilizer was 108cfu/ml and O.D ~ 1 at 600 nm and PH   was 6.3 
3.2. Field trials of prepared Biofertilizer- 
3.2.1. Soil characteristics - 
The soil of the experimental plot was sandy clay loam with good drainage condition. 
3.2.2. Growth characters 
3.2.2.1. Plant Height (cm) 
The data on plant height at 30, 60, 90 DAT (Days After transplanting) is presented in the graph 3.5.2.1 are 
indicating that there were significant differences at all stages of crop growth. There was continuous increase 
in plant height from 30 DAT to 90 as compared to control. On 90 DAT the height was maximum 230cm in 
TEST 2 plot. 

 
*DAT: Days After Transplanting 
3.2.2.2. Number of leaves 
The total numbers of leaves were also significantly influenced by the use of biofertilizers at all stages of crop 
growth. At 90 DAT No. of leaves was more in TEST 2 plot than Control and Test 1. 
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3.2.2.3 Total Dry weight of Plant (gm) 
The data on dry weight of plant showed significant differences in Test as compared to Control plot it is also 
due to increase in height and number of leaves of plant which is increased by use of prepared biofertilizer. 
Maximum dry weight observed 163gm was recorded in the t Test 2 plot whereas in Control plot it was 
recorded the lowest dry weight i.e. 119 gm per plant. 

 
Yield parameter- 
3.2.2.4. Number of Fruits per Plant 
Use of biofertilizer significantly influenced the number of fruits per plant during the crop period (Graph 
3.5.2.4) Maximum number of fruits per plant  was observed in Test 2  whereas in Control plot recorded 
lowest number of fruits per plant. 

 
3.2.2.5. Weight of Individual Fresh Fruit seeds (gm) 
Use of biofertilizer significantly influenced the weight of total seeds of fruit (gm) (Graph 3.2.2.5).The plot 
Test -2  recorded maximum fruit weight ( 205 gm) while Control plot recorded the minimum fruit weight ( 
151 gm). This affect the total yields due to increase in weight as well as number of fruits per plant. 

 
In general biofertilizer inoculation considerably increased the seedling plant height, and number of leaves 
therefore Number of fruits per plant and weight of fruit also increases as compared with Control plot. There 
fore total yield of TEST 2 plot get increased where we used 1lit/ acre dose of biofertilizer. 
The total yield of maize recorded in the Test 2 plot was 43 q and in Control plot it was 25 q which is lowest. 
In Test 1 plot the yield was average i.e  34 q Therefore gross income of the farmer in Test 2 plot is much 
higher which is than Control and Test 1 plot. 
 
4. Conclusion 

On the basis results of the present study it is clearly indicate the use of prepared biofertilizer using  
the Klebsiella spp. were highly beneficial for enhancing the yield of maize at the dose of 1 lit/acre and also 
cost effective. It has low the cultivation cost because we have reduced dose of Chemical fertilizers by 50%. 
And also due to increase in growth and yield parameters the total yield was increased. Therefore net income 
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of the farmer gets doubled. So we can conclude that the use biofertilizer prepared by using Klebsiella spp. is 
economical to farmers as well as eco-friendly for Environment. 
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Abstract:  

The present work deals with the recovery of copper metal from waste sample of analytical laboratory of silver 
jewellery by electrolysis method. The collected highly acidic effluent neutralized and converted it in to copper sulphate. 
Obtained copper sulphate solution showed excellent antibacterial as well as antifungal activity against pathogenic 
bacteria and fungi respectively.   
Keywords: recovery of copper metal, copper oxide, copper sulphate, antibacterial activity, antifungal activity.  
 
Introduction 
 Elemental copper is very precious metal used in diverse fields such as building material, electricity, 
household utensils, micronutrients, in the preparation of metal alloys, sterling silver for jewellery, 
manufacturing of coins, strain gauges, thermocouples, etc. It is occurred in the nature in elemental form as 
well as in oxide, sulfide or salt form. It is ductile, malleable metal and it is easily into various shapes for use as 
wire, ornaments and implements of various types. Copper is the best electrical conductor it has good thermal 
conductivity. Due to its wide spread applications in day to day life, there is an immense interest in resource 
saving and it has raised the importance of metal recycling. There are different methods are available for the 
recycling of copper metal such as non-electrochemical method1, electrowinning2, hydrometallurgical and 
electrochemical processes3, electrolytic recovery4, etc. These technologies aim to recover heavy metals from 
waste water and to control environmental pollution. Among these methods electrolysis is the commonly used 
method for the recovery of a wide range of metals from industrial or analytical laboratory effluents. It 
concerns for a clean technology as electron is a clean reagent with main advantages the direct recovery of 
metals as pure material, the economic benefits that results from the avoidance of secondary wastes that 
contribute to environmental problems and demand additional treatment and the possibility to recycle the water 
in close procedures. On the other hand, a salt of copper such as copper sulphate is famous fungicide used in 
the agricultural field as Bordeaux mixture5.  
          The waste sample containing copper nitrate is thrown in environment without any treatment which is 
hazardous to living things. As it has no proper disposal treatment, it is responsible for water pollution leading 
to human health and aquatic health hazard. Therefore it is necessary to make proper disposal management or 
reuse by transforming it in to standard content. In the present work, the recovery of copper metal from waste 
sample of silver analytical laboratory by electrolysis is studied. The sample contained copper nitrate and nitric 
acid was converted in to copper sulphate. The standard copper sulphate showed best antibacterial and 
fungicidal activity against pathogenic bacteria and fungi which give us key aspect to study the effect of copper 
sulphate concentration to kill pathogenic bacteria.  
 
Materials and Methods 
Materials 

All the chemicals used were of analytical grade and obtained from Molychem. Waste sample 
containing copper nitrate solution were collected from Hupari, District Kolhapur (MS, India). All solutions 
were freshly prepared using double distilled water and kept at room temperature for further use. 
Preparation of Chemicals  

1. Sodium thiosulphate (0.05 N Na2S2O3): 3.1 gm of Sodium thiosulphate were weighed by standard 
digital balance and dissolved in minimum quantity of distilled water and diluted up to 250 ml in 
standard flask. The resulting solution was of 0.05 N and kept at room temperature for further use. 

2. Potassium iodide (10%):  
 10 gm of KI is dissolved in minimum quantity of water and diluted up to 100 ml in distilled water. 
      3.  Preparation of Starch Indicator: 1 g of starch (Corn) was taken in to 10 mL of distilled water, shaken 

well and poured in to 100 mL of boiling distilled water. It was stirred thoroughly and boiled for 1 
minute then cooled and kept for further use at room temperature. 

 
Results and Discussion 
 Cu++ ion has a specific property to librate equivalent amount of iodine on treatment with excess of KI 
from the neutral or weakly acidic solution. The amount of librated iodine obtained by maintaining said 
conditions is then determined by titrating known volume of sample solution using starch indicator.  
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Determination of % of Copper in waste sample 
 For the determination of percentage of Cu++ ions in the collected waste sample, 20 cm3 of waste 
sample was diluted to 250 cm3 using standard flask. Standard solution was then transferred in to the beaker. 
25 cm3 of solution pipette out in clean and dry Erlenmeyer flask. To this solution 10 cm3 10% KI solution and 
2-3cm3 of starch indicator were added and the solution was titrated against 0.05 N Na2S2O3 solution till end 
point occur as blue to colorless. The process was repeated thrice and found out constant burette reading which 
is shown in table 1. 

Table 1: Observation Table 
Readings Burette readings CBR 

X cm3 
I II III 

Final 0.8 0.8 0.8  
Initial 0.0 0.0 0.0         0.8 cm3 
Difference 0.8 0.8 0.8  

 
Calculation:- 
1 cm3 0.05 N Na2S2O3                      0.01229 g copper 
‘X’ cm3 0.05 N Na2S2O3            0.01229 × ‘X’ 
 Now, 
25 cm3 of diluted sample = A = 0.01229 × 0.8 
                                                  = 0.009832 
250 cm3 Diluted sol of sample = A × 10 g of copper 
                                               B = 0.009832 × 10 = 0.09832    
‘W’ g of sample                         = B g of copper                      
100 g Sample                             = 100 × B / W    
                                                   = 100 × 0.09832 / 0.4 
                                                   = 24.58 % 
Recovery of Elemental Copper 
Part A: Preparation of Copper (II) Hydroxide 

100 ml of sample was taken in to clean and dry 250 cm3 of beaker containing magnetic stirrer and 
placed on a micro scale magnetic stirrer at room temperature. To this sample solution, carefully 6 M NaOH 
solution was added drop wise until the solution become slightly basic. A light blue precipitate of copper (II) 
hydroxide was formed and confirmed the litmus paper has actually changed from red to blue, rather than 
simply being colored blue by the blue precipitate. 
Cu(NO3)2 (aq) + NaOH (aq) →Cu(OH)2 (s) + NaNO3 (aq) 

 

Part B: Preparation of Copper (II) Oxide 
With constant stirring the copper hydroxide solution was heated at of 110o-115oC temperature in 

oven. During this time, the copper (II) hydroxide is transformed into copper (II) oxide (Cupric oxide), which 
appears as a black precipitate. The obtained black precipitate was allowed to cool at room temperature. 
Further cooled black solid was isolated by suction filtration and dried for further treatment. 
Cu(OH)2 (s) →  CuO (s) + H2O (l) 
(Copper oxide is used as pigments in ceramics to produce blue, red and green. It is also used when welding 
with copper alloys) 
 
Part D: Preparation of Copper (II) Sulphate Solution 
 Copper (II) oxide was converted in to Copper sulphate by adding 6 mL of 3M sulphuric acid in a 
black solid containing beaker. Solution was stirred with the glass rod till the black solid has completely 
dissolved. The resulting solution is of copper sulphate. 
CuO (s) + H2SO4 (aq) →CuSO4 (aq) + H2O (l) 
 
Part E: Electrolysis of Copper (II) Sulphate 
 Elemental copper can be obtained by electrolysis method by electrolyzing the standard solution of 
copper sulphate (Figure 1). The DC current was passed through the solution of copper sulphate present in the 
beaker by placing graphite rod in to it. Copper gets deposited on cathode (reduction) and oxidation took place 
at anode (oxidation). The deposited elemental copper on cathode (graphite rod) collected by scrubbing and 
weighed.  
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Figure 1: Experimental setup for electrolysis of copper sulphate 

 
Antibacterial Activity:      
 Standard copper sulphate (Part D) was screened for antimicrobial activity against pathogenic bacteria 
by using antibiotic sensitive assay of well diffusion method with a well size of 5 mm diameter and 0.2 µg/mL 
of samples. Copper sulphate was highly effective in their antimicrobial activity against Klebsiella pneumoni, 
Pseudomonas aeruginosa, Escherichia coli Staphylococcus aureus and Salmonella than antibiotics. Penicillin 
antibiotic of 0.2 µg/mL concentration was used as a control antimicrobial agent. The product formed in Part 
D, (copper sulphate) showed inhibition zone after 24 hours against all the studied bacteria and maximum zone 
of inhibition was found to be 33 mm in Pseudomonas aeruginosa and Staphylococcus aureus and minimum of 
18 mm in Pseudomonas aeruginosa as shown in Table 2.  
                                                                       

 
                  Klebsiella pneumoniae     Pseudomonas species,         Escherichia coli 

 
                Staphylococcus aureus        Salmonella                Penicillin antibiotic 
Table 2:  

Name of the bacterial 
species 

Zone of Inhibition (mm) 
Copper Sulphate (0.2 µg/mL) Penicillin (0.2 µg/mL) 

Klebsiella pneumoni   20  
 
 
 

12 

Pseudomonas aeruginosa 33 
Escherichia coli 33 
Staphylococcus aureus 18 
Salmonella 31 

 
Antifungal Activity 
 Copper sulphate is a fungicide used to control fungal diseases of fruit, vegetable, nut and field crops. 
Some of the diseases that are controlled by this fungicide include mildew, leaf spots, blights and apple scab. It 
is used in combination with lime and water as a protective fungicide, referred to as Bordeaux mixture. 
 
Conclusion 

In conclusion, we have successfully recovered copper as in elemental form by electrolysis method. 
The present protocol is clean, non toxic, environmentally acceptable, renewable and low-cost for the recovery 
of copper metal. Collected solution of waste sample containing copper nitrate was converted in to standard 
copper sulphate solution and used as fungicide. The standard copper sulphate solution showed excellent 
antibacterial and antifungal activity against pathogenic bacteria. 
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Abstract: 

Hetero substituted Novel Fluoro Imidazo [1,2-a]-Pyridine Chalcones have been synthesized by Claisen–Schmidt 
condensation reaction using various heterocyclic acetyl ketones and  3-formyl-2-phenyl-fluoro imidazo [1,2-a] pyridine  
in PEG-400. First we have  synthesized 3-formyl-2-phenyl fluoro imidazo [1,2-a] pyridine by oxidative coupling reaction 
using 2-aminopyridines and 4- fluoro cinnamaldehyde in presence of catalyst Copper bromide. The synthesized Novel 
Fluoro Imidazo [1,2-a]-Pyridine Chalcones are exhibiting with enormous biological activities like antifungal, 
antibacterial , antimicrobial,  antianflammatory, antioxidant, analgesics, anticancer, antitumour, antituberculosis etc. 
The structures of the compounds were characterized by IR, 1H NMR and screened for their in vitro anti-fungal activity 
compared to A.niger. Remarkable results were obtained for antifungal activity of  the chalcone compounds 5c, 5d, 5e and 
5f  using standard drug. 
Keywords: 3-formyl-2-phenyl-fluoro Imidazo [1,2-a] pyridine, PEG-400, Fluoro Imidazo [1,2-A]-Pyridines Chalcones 
and  Antifungal activity. 
 
Introduction:  

Our main intention on preface in the molecular framework, for synthesizing active molecules having 
wide range of structural composition in joining of two heterocyclic different frameworks so as to achieve 
excellent summary in  biological evaluation of the newly synthesized derivatives. So, we have planned to 
synthesize some new chalcones contaiing heterocyclic compounds like Pyrrole, Furan ,Thiophene ,Pyridine, 
Indole and Quinoline moieties in fusion with fluoro imidazo [1,2-a] pyridine moiety with hope which may 
possess a wide range of pharmaceutical evaluation. Imidazo[1,2-a]pyridine moieties represent important 
building blocks in both natural and synthetic bioactive compounds, which have been shown to possess diverse 
therapeutic activities 1-3.  

Imidazo[1,2-a]pyridine is one of the medicinally important. fused heterocyclic scaffold used in the 
synthesis of Imidazo[1,2-A]-Pyridines derivatives used to cure  various diseases as a important 
pharmaceutical drugs. Design and synthesis of new compound with appropriate therapeutic importance is a 
major challenge in medicinal chemistry. This framework has been used as antifungal, antibacterial, herbicides, 
anti-inflammatories, antimicrobial, antitumor and anticancer. Imidazo[1,2-A]-Pyridines  compounds have 
broad scope to synthesize large number of new chemotherapeutic agents and these are used in remedying new 
compounds which useful in scientific medicines as drugs. Intensively a great idea has been developed behind 
the synthesis and biological activities of the condensed Imidazo[1,2-A]-Pyridines have been reported.   In the 
present study, we have synthesized 3-formyl imidazo[1,2-a]pyridines in one step by aerobic oxidative coupling 
of 2-aminopyridines with cinnamaldehydes in presence of CuBr catalyst4

.                                        
             Chalcones contain two aromatic rings with an unsaturated chain in which two aromatic rings are 
joined by a three-carbon α, β-unsaturated carbonyl systems as shown in  following figure1 - Structureof 
Chalcone. Structurally, being double bond in chalcone results in cis and trans isomeric forms of which the 
trans form is thermodynamically stable. 
              In organic synthesis, reactions carried out  in aqueous medium plays an important  role for a hygienic 
synthetic procedure. A number of reactions in water medium has been reported earlier.5-7 Reaction using PEG 
as solvent involves a clean procedure and  avoid  use  of harmful organic solvents. Several investigations were 
conducted on the synthesis of the imidazo [1,2-a] pyridine ring systems. But instead of using water, we have 
carried out synthetic reaction in polyethylene glycol, PEG-400. as green solvent, economical, easily 
accessible, thermally stable, recyclable, biological comfortable, nontoxic.8-11  Our synthetic works turns 
intention towords foreword of chemical multiplicity in the molecular frame work, to synthesizing active 



Aayushi International Interdisciplinary Research Journal ( AIIRJ ) Special Issue No. 48 ISSN 2349-638x 
 

www.aiirjournal.com Impact Factor 5.707 Peer Reviewed Journal Mob.No. 8999250451 247 

 

molecules having brodly different  heterocyclic frame works to achieve good bioevaluation of the newly 
synthesized chalcone derivatives as Shown in Figure 2- Fluoro Imidazo [1,2-A]-Pyridine Chalcones ( 5a-f). 
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Figure 1-  Structure of Chalcone 
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Figure 2-   Fluoro Imidazo [1,2-A]-Pyridine Chalcones ( 5a-f) 
 
Material And Method : 
Scheme -1   Synthesis of chalcones 
 

N NH2

+
CHO

F
N

N

H
O

F
10 Mol% CuBr

Air, EtOH, 60 OC

N

N

H
O

F +
R CH3

O

N

N

R
O

FPEG-400, 20%NaOH

2-4 Hours

1 2 3

3
4a-f 5a-f

N
H

O

S

N

N
H

N

5a R =

5b R =

5c R = 

5d R =

5e R =

5f R =

 
 
General Instrumentation: 
           IR spectra were recorded on FT-IR spectrometer (Perkin Elmer, Maharashtra, India) using KBr disk 
method. 1HNMR spectra were recorded on 1HNMR (Varian-NMR-mercury 300 MHz) spectrometer in 
CDCl3 as solvent. All chemical shifts (d) are quoted in parts per million downfield from TMS and coupling 
constants (J) are given in hertz. Abbreviations used in the splitting pattern were as follows: s = singlet, d = 
doublet, t = triplet, q = quintet and m = multiplet. All the reagents and solvents were used of analytical grade 
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and used as supplied unless otherwise stated. Thin layer chromatography was performed on silica gel coated 
plates for monitoring the reactions.  The spots could be visualized easily under UV light. 
General procedure for synthesis of Fluoro imidazo[1,2-a]pyridine carbaldehydes (3). 

To the mixture of 2-aminopyridine (1.0 equiv.) and 4- fluoro cinnamaldehyde (1.2 equiv.) in ethanol 
was added 10 mol% CuBr and the reaction mixture was stirred at 60 °C for 8 h. After completion of the 
reaction (monitored by TLC), the reaction mixture was filtered using Whatman paper. The filtrate was dried 
on a rotavapor and was then extracted with water and ethyl acetate. The EtOAc layer was dried over 
anhydrous sodium sulphate and evaporated on a vacuo rotavapor to get the crude product. The crude product 
was purified by silica gel (#100–200) column chromatography using n-hexane and EtOAc as eluents to obtain 
pure products 4 in 70–90% yield. 
2-Phenyl-imidazo[1,2-a]pyridine-3-carbaldehyde (3)  : 
 1H NMR (CDCl3, 400 MHz:  δ 7.51 (d, 1H)  aromatic C3,  δ 7.03  (d, 1H ) aromatic C4,  δ  6.69  (d,1H ) 
aromatic C5,  δ 8.09  (d, 1H ) aromatic C6, δ 7.46  (d, 1H )  C11 & C15 - aromatic benzene ortho coupling J= 6.9 
Hz, δ 7.03  (d,1H) C12 & C14 - aromatic benzene ortho coupling J= 6.9 Hz, :δ 9.61 (s,1H) (d, J = 8.0 Hz, 1H),  
for CHO 
IR (CHCl3):  νmax 2930, 1656, 1644, 1494,1407, 1330, 1250 cm−1; 
Synthesis of Imidazo[1,2-a]pyridine Chalcones (5a-f ) : 
                         A mixture of various heterocyclic acetyl ketones having moieties like acetyl pyrrole, acetyl 
furan, acetyl thiophene, acetyl pyridine, acetyl indole and acetyl quinoline respectively  and 2-Phenyl-
imidazo[1,2-a]pyridine-3-carbaldehyde 3 (1 mmol) was dissolved in 15 ml PEG-400. To this mixture, sodium 
hydroxide (20%, 1ml) was added and the reaction mixture was stirred at 40-50 0C temperature for 2-4 hours. 
The reaction mixture was then poured into 100 ml ice cold water. The product was separated out, it was 
filtered and processed out. The obtained products were recrystallised (5a-f) from ethanol to afford pure 
compounds.12-14  
 
THE SPECTRAL DATA OF SYNTHESIZED COMPOUNDS 5a-f : 
5a-(2E)-3-[2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-1-(1H-pyrrol-2-yl)prop-2-en-1-one : 
1H NMR (CDCl3, 300 MHz):  δ 7.51 (d, 1H)  aromatic C3,  δ 7.03  (d, 1H ) aromatic C4,  δ  6.69  (d,1H ) 
aromatic C5,  δ 8.09  (d, 1H ) aromatic C6, δ 7.46  (d, 1H )  C11 & C15 - aromatic benzene ortho coupling J= 6.9 
Hz, δ 7.03  (d,1H) C12 & C14 - aromatic benzene ortho coupling J= 6.9 Hz,  δ 7.54  (d,1H ) C16 unsaturated 
C=C-C==O,  J= 15.3 Hz,  δ 6.67 (d,1H )  C17 unsaturated C=C-C==O,  J= 15.5  Hz.  Pyrrole ring – δ 6.98 
(d,1H ) C20—aromatic,  δ 6.21 (d,1H ) C21 - aromatic, δ 7.23  C22 - aromatic,  δ 5.0 (d,1H ) N-H exchangeable 
with D2O. 
5b-(2E)-3-[2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-1-(furan-2-yl)prop-2-en-1-one : 
1H NMR (CDCl3, 300 MHz):   δ 7.51 (d, 1H)  aromatic C3,  δ 7.03  (d, 1H ) aromatic C4,  δ  6.69  (d,1H ) 
aromatic C5,  δ 8.09  (d, 1H ) aromatic C6, δ 7.46  (d, 1H )  C11 & C15 - aromatic benzene ortho coupling J= 6.9 
Hz, δ 7.03  (d,1H) C12 & C14 - aromatic benzene ortho coupling J= 6.9 Hz,  δ 7.54  (d,1H ) C16 unsaturated 
C=C-C==O,  J= 15.3 Hz,  δ 6.67 (d,1H )  C17 unsaturated C=C-C==O,  J= 15.5  Hz,  
furan  δ 7.23 (d,1H ) ,  δ 6.61(d,1H ) ,  δ 7.72 (d,1H ) near to O . 
c-(2E)-3-[2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-1-(thiophen-2-yl)prop-2-en-1-one : 
 1H NMR (CDCl3, 300 MHz):   δ 7.51 (d, 1H)  aromatic C3,  δ 7.03  (d, 1H ) aromatic C4,  δ  6.69  (d,1H ) 
aromatic C5,  δ 8.09  (d, 1H ) aromatic C6, δ 7.46  (d, 1H )  C11 & C15 - aromatic benzene ortho coupling J= 6.9 
Hz, δ 7.03  (d,1H) C12 & C14 - aromatic benzene ortho coupling J= 6.9 Hz,  δ 7.54  (d,1H ) C16 unsaturated 
C=C-C==O,  J= 15.3 Hz,  δ 6.67 (d,1H )  C17 unsaturated C=C-C==O,  J= 15.5  Hz,  
Thiophene - δ 7.61 (d,1H ), δ 7.06 (d,1H ), δ 7.65 (d,1H ) near to S  
5d-(2E)-3-[2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-1-(pyridin-2-yl)prop-2-en-1-one :   δ 7.51 (d, 
1H) aromatic C3,  δ 7.03  (d, 1H ) aromatic C4,  δ  6.69 (d,1H ) aromatic C5,  δ 8.09  (d, 1H ) aromatic C6, δ 7.46  
(d, 1H ) C11 & C15 - aromatic benzene ortho coupling J= 6.9 Hz, δ 7.03  (d,1H) C12 & C14 - aromatic benzene 
ortho coupling J= 6.9 Hz,  δ 7.54  (d,1H ) C16 unsaturated C=C-C==O,  J= 15.3 Hz,  δ 6.67 (d,1H )  C17 
unsaturated C=C-C==O,  J= 15.5  Hz,  
 Pyridine - δ 8.31 (d,1H ), δ 8.17 (d,1H ), δ 7.88 (d,1H ), δ 9.03 (d,1H ). 
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5e-(2E)-3-[2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-1-(1H-indol-2-yl)prop-2-en-1-one :  δ 7.51 (d, 
1H) aromatic C3,  δ 7.03 (d, 1H ) aromatic C4,  δ 6.69 (d,1H ) aromatic C5,  δ 8.09  (d, 1H ) aromatic C6, δ 7.46  
(d, 1H ) C11 & C15 - aromatic benzene ortho coupling J= 6.9 Hz, δ 7.03  (d,1H) C12 & C14 - aromatic benzene 
ortho coupling J= 6.9 Hz,  δ 7.54  (d,1H ) C16 unsaturated C=C-C==O,  J= 15.3 Hz,  δ 6.67 (d,1H )  C17 
unsaturated C=C-C==O,  J= 15.5  Hz,  
Indole - δ 7.38 (d,1H ), δ 7.55 (d,1H ), δ 7.00 (d,1H ), δ 7.08 (d,1H ), ), δ 7.40 (d,1H ),  δ 10.1 (d,1H ) 
replacable with D2O. 
5f-(2E)-3-[2-(4-fluorophenyl)imidazo[1,2-a]pyridin-3-yl]-1-(quinolin-2-yl)prop-2-en-1-one :  δ 7.51 (d, 
1H) aromatic C3,  δ 7.03  (d, 1H ) aromatic C4,  δ  6.69 (d,1H ) aromatic C5,  δ 8.09  (d, 1H ) aromatic C6, δ 7.46  
(d, 1H ) C11 & C15 - aromatic benzene ortho coupling J= 6.9 Hz, δ 7.03  (d,1H) C12 & C14 - aromatic benzene 
ortho coupling J= 6.9 Hz,  δ 7.54  (d,1H ) C16 unsaturated C=C-C==O,  J= 15.3 Hz,  δ 6.67 (d,1H )  C17 
unsaturated C=C-C==O,  J= 15.5  Hz,  
Quinoline - δ 8.19 (d,1H ), δ 8.42 (d,1H ), 7.68 (d,1H ), δ 7.43 (d,1H ), ), δ 7.61 (d,1H ), ), δ 8.05 (d,1H ) . 
 
Biological Evaluation : 
All the synthesized Imidazo (1,2-a) Pyridines Chalcone Derivatives have been evaluated for antifungal 
activity using Cup-plate agar diffusion method. Antifungal activity was compared with viz greseofulvin. The 
zone of inhibition were measured in mm. 
 
Antifungal Activity : 
               Aspergillus niger was employed for testing antifungal activity15-17 using cup-plate agar diffusion 
method. The culture was maintained on sabourauds agar slants sterilized sabourauds agar medium was 
inoculated with 72 hr. old 0.5ml suspension of fungal spores in a separate flask. About 25 ml of the inoculated 
medium was evenly spreaded in a Petridish (13cm diameter) and allowed to set for 2 hr. The cups (10 mm in 
diameters) were punched in petridish and loaded with (0.04g) of solution of sample in DMF. The plates were 
incubated at 300C for 48 hr. After the completion of incubation period, the zone of inhibition of growth the 
form of diameter in mm was measured. Along the test solution in each petridish one cup was filled up with 
solvent, which acts as control. The zone of inhibition of test solution are recorded in table-1. 
 

Table 1 : Biological Screening For Antifungal Activity Of Synthesized Imidazo (1,2-A) Chalcon 
Derivatives 

Entry In vitro activity- zone of inhibition in mm 
Aspergillus niger 

5a 15 
5b 14 
5c 20 
5d 19 
5e 17 
5f 18 

Greseofulvin 27 
Result And Discussion: 

In the present study, the synthesis of title compounds of Fluoro Imidazo[1,2-a] pyridine Chalcones 
(5a-f) by Claisen Schmidt condensation has been carried out successfully by using  selected heterocyclic 
ketones  like acetyl pyrrole, acetyl furan, acetyl thiophene, acetyl pyridine, acetyl indole and acetyl quinoline 
and 2-Phenyl-imidazo[1,2-a]pyridine-3-carbaldehyde 3 (1 mmol) was dissolved in 15 ml PEG-400 according 
to literature methods (Scheme 1). The purity of the newly synthesized compounds was recognized by TLC. 
The characterization of all the listed synthesized Chalcones were made by IR , NMR spectral analysis.  The 
formation of chalcones (5a-f ) was confirmed by IR and NMR spectra.Chalcones showed the IR absorptions 
characteristics of carbonyl >C=O (1685-1600 cm-1) and aromatic C=C (1580-1400 cm-1) functionalities. The 
band at 750 cm-1 shows halide C-F stretch. The IR of 2-Phenyl-imidazo[1,2-a]pyridine-3-carbaldehyde (3) 
shows the various band at νmax 2950, 1656, 1644, 1494,1407, 1330, 1250 cm−1; due to C-N,C=N, CHO, 
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aromatic benzene ring etcs. The 1H NMR spectra of chalcones displayed multiplet due to aromatic protons at 
6.92- 8.00 δ (m, Ar-H).and unsaturation at 7.54- 6.67 δ due to unsaturated C=C-C==O, having an Coupling 
constant J= 15.5  Hz.  Particulars of the methods and conditions are described in experimental section. 
Investigation of antifungal screening data revealed that the compound 5c, 5d, 5e and 5f for there antifungal 
screening shows maximum zone of inhibition against fungi Aspergillus niger  but less than the standard used 
for screening A. niger. Further bioassay, optimization and structure-activity relationship of the title 
compounds are in progress.  
 
Conclusions: 

In conclusion, we have successfully developed a copper(II) catalyzed aerobic oxidative coupling of 2-
aminopyridines with 4- fluoro cinnamaldehydes for one-pot synthesis of 3-formyl-2-phenyl fluoro imidazo[ 
1,2-a]pyridines. We have synthesized a new class of chalcones, wherein the B-ring has been replaced by an 
fluoro imidazo[1,2-a]pyridine moiety. The developed method is operationally simple and could be used 
efficiently for the preparation of biologically important Imidazo [ 1,2-a] pyridines Chalcones. Almost all of 
the newly synthesized compounds showed potent antifungal activities against fungi A. niger.  However, a 
further study of  antioxidant and antiinflammtory evaluation of fluoro imidazo[1,2-a]pyridine Chalcones is in 
progress, concerning the structural arrangements of heterocyclic ring as it is responsible to show various 
biological activities. Fluoro Imidazo[1,2-a]pyridine Chalcones Compound 5c,  5d, 5e and 5f  for their 
antifungal screening shows maximum zone of inhibition against fungi A. niger but less than the standard used 
for screening. 
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Abstract:  

‘Sustainable development is only attainable when the needs and interests of both men and women are fully 
recognized’. Gender inequality primarily affects women: they experience poverty differently from men because they are 
denied equal rights and opportunities, lack access to resources and services and are excluded from important decisions 
that affect their lives and development.’ 

 Gender equality is, first and foremost, a human right. Women are entitled to live in dignity and in freedom from 
want and from fear. Empowering women is also an indispensable tool for advancing development and reducing poverty. 
Empowered women contribute to the health and productivity of whole families , communities and to improved prospects 
for the next generation. The importance of gender equality is underscored by its inclusion as one of the eight Millennium 
Development Goals. Gender equality is acknowledged as being a key to achieving the other seven goals. Information and 
communication technologies in recent years have been recognized as an effective tool for promoting economic growth and 
sustainable development. Women need encouragement and support from the family members, government, society, male 
counterparts etc., with the right assistance from varied groups; they can join the main stream of national economy and 
thereby contribute to the economic development.  

Sustainable development with gender equality means for policymaking purposes: economic, social and 
environmental development that ensures human well-being and dignity, ecological integrity, gender equality and social 
justice, now and in the future. 

This paper focuses light on how the environment is linked to the development challenge or how we are responsible 
for it. The aim of this paper is to provide preliminary information on why consideration of the environment is critical to 
gender equality, and vice versa, and to indicate where to go to find additional information. As environmental sustainability 
and gender equality are both cross-cutting issues and development objective. Also this paper focus light on how the 
sustainable development and green economy are depend on gender equality and how they relate with each other. 

Keywords: Sustainable Development, Green Economy, Gender Equality, Empowering women, Environment and 
Gender Equality.  
 
1.0 Intoduction: 

Gender inequality negatively affects women more than men, and due to their resulting unequal status in 
society, women are disproportionately affected by poverty. There are huge inequalities between men and 
women’s control of, access to and benefit from natural resources. These disparities between men and women 
adversely affect the quality of life for society as a whole, hinder development and impede poverty reduction. A 
full understanding of the gender dimensions of poverty and of the inequalities which determine women’s 
disadvantaged position in society is necessary if the rights and needs of women and men are to be met equally 
and sustainable development is to be achieved. Approaches, which address these inequalities by empowering 
women and achieving gender equality, should be central to strategies to reduce poverty. 

The centrality of gender equality, women’s empowerment and the realization of women’s rights in 
achieving sustainable development has been increasingly recognized in recent decades. Which included 
recognition of the importance of gender equality and women’s empowerment across the three pillars of 
sustainable development, economic, social and environmental, and resolve to promote gender equality and 
women’s full participation in sustainable development policies, programmes and decision-making at all levels. 
There is growing evidence of the synergies between gender equality, on the one hand, and economic, social and 
environmental sustainability, on the other. For example, when women have greater voice and participation in 
public administration, public resources are more likely to be allocated towards investments in human 
development priorities, including child health, nutrition and access to employment.  

Ensuring women’s access to and control over agricultural assets and productive resources is important 
for achieving food security and sustainable livelihoods. Women’s knowledge, agency and collective action are 
central to finding, demonstrating and building more economically, socially and environmentally sustainable 
pathways to manage local landscapes; adapt to climate change; produce and access food; and secure 
sustainable water, sanitation and energy services. While gender equality can have a catalytic effect on 
achieving economic, social and environmental sustainability, the reverse does not always hold true. Hence, a 
simple “win-win” relationship between gender equality and sustainability cannot be assumed. Further, as 
governments and donor agencies increasingly target women as critical agents for community adaptation to 
climate change; in their role as smallholders as the mainstay of sustainable food production; and through 
limiting their reproductive rights as the answer to population-environment problems; there is a danger of 
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entrenching gender stereotypes and inequalities. Policy responses that view women as “sustainability saviours” 
draw upon and reinforce stereotypes regarding women’s roles in relation to the family, the community and the 
environment. Such responses often add to women’s already heavy unpaid work burdens without conferring 
rights, resources and benefits. Power imbalances in gender relations determine whether women’s actions and 
work translate into the realization of their rights and capabilities. While the participation of women is vital, 
their involvement in policy interventions aimed at sustainability does not automatically mean greater gender 
equality, particularly when the structural foundations of gender inequality remain unchanged. The green 
economy, gender equality and care, elaborates on the interactions between growth trajectories and rising 
inequalities, underscoring the exploitation of women’s labour through low wages and reliance on extensive and 
unpaid care work. 
 
2.0 Environment issues because of Gender Equality  
 Women perform two thirds of the world’s working hours, produce half of the world’s food, earn only 

10% of the world’s income and own less than 1% of the world’s property. 
 Women are more reliant on natural resources for their livelihoods than men as they do not have equitable 

access to alternatives such as wage labour and the security and benefits these provide. 
 Degraded environments mean that women have to walk further to collect water and fuel wood. As a result 

their access to education and other productive activities may be curtailed and they will be exposed to the 
risk of gender based violence in isolated areas 

 Women have less control of and access to land and natural resources than men – in many cases women are 
excluded from formal ownership of land. 

 Due to their socially constructed roles and existing inequalities, women are more vulnerable to the impacts 
of environmental and natural disasters such as drought, floods and cyclones than men. 

 Women are disproportionately vulnerable to sexual exploitation and abuse and other forms of violence in 
times of vulnerability and need. This risk increases at times of disaster. 

 
3.0 Conceptual Framework for Gender Equality 

Since promoting of gender equality is a critical understanding and complex entity to measure, the 
conceptual model of Laizu et al. (2010) is considering appropriate. The framework has been developed for 
South East Asian countries to empowering women towards promoting gender equality through the 
interventions of ICT. Figure 1 presents the independent variables of women behavior such as personal 
characteristics (Education level, Age) together with motivation level (Information Type, Purpose of 
Involvement and Access Level) which has a variation between each person. These independent variables are 
affecting dependent variables (Material, Cognitive, Perceptual, Relational and Technological change). For 
example, an educated woman can learn ICT skills and acquire knowledge more easily than the woman who has 
no education and therefore can 
Perceive changes. Similarly, the rest of the variables - age, purpose of involvement in ICT project, ICT access 
and information type affects women’s skill and knowledge though ICT intervention to women empowerment 
towards promote gender equality. 

 
 

Figure 1: Conceptual Model to promote gender equality (Laizu et al. 2010). 
The 4 dependent variables of the conceptual model adopted from Chan (1997) consolidate framework which 
defines Material, Cognitive, Perceptual and Relational change through the intervention of ICT. The 
technological change has defined by Lennie’s (2002) rural woman empowerment model. 
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Material Change: Through the material pathway a changes has come towards the access or control over 
material resources. For example, in the earning capacity, in the level of income, in the satisfaction of basic 
needs. 
Cognitive Change: Though the cognitive pathway the changes has come into the level of knowledge, skills or 
awareness of wider environment. Perceptual Change: Individual confidence level, future vision as well as 
changes in recognition and respect by others are experienced through perceptual pathway. 
Relational Change: Through the relational pathway changes has come in the dependency on other, bargaining 
power, decision making role, participation in non-family groups. 
Technological Change: Technological change has come through the access of information, knowledge, skills 
and resources and their potential benefits and impacts. 
 
4.0. Women, Environment and Development: 
 Poor men and women are increasingly recognized as caretakers of the environment . Women are 
particularly reliant on the environment to meet their basic needs and play an essential role as managers (i.e. use 
and control) of natural resources. Women are responsible for reproduction and production in the household and 
for water and energy needs, placing them in direct contact with the natural environment on a daily basis. 
Women therefore rely more heavily on natural resources than men as they have fewer alternative sources of 
livelihood. Men can migrate to urban centre’s to look for work and diversify into labouring or small business, 
while women often must remain at home to fulfil responsibilities such as caring for the family, sick and elderly. 
They rely on the resources available to them locally to fulfil these needs. They tend to grow crops and keep 
small animals for consumption and rarely engage in cash cropping or market orientated production as they are 
too occupied meeting day to day needs. Although women are highly reliant on their local environment for their 
livelihoods, they frequently lack ownership and decision-making power over the natural resources on which 
they depend. These factors limit women’s potential to climb out of poverty, makes them very vulnerable to 
environmental change or degradation, and increases and perpetuates inequality. 
 
5.0. Environmental change and gender equality:  

Population growth, changing climatic conditions and increasing pressure on resources leads to 
environmental degradation. The result is scarcity of resources and declining resource quality with knock-on 
effects on livelihoods. Water and fuel wood are vital natural resources and their collection and use in the 
household is largely the responsibility of women and girls. As water supplies and other natural resources 
become depleted due to over-exploitation, the amount of time and energy women and girls spend on household 
duties dramatically increases. Women have to travel further to collect water and fuel, requiring much of their 
valuable time. Girls may be taken out of school to assist with these tasks and because they cannot complete 
their education their future prospects are limited. Venturing into isolated areas in search of resources may also 
expose them to the added risk of gender based violence and it’s resulting consequences. According to the 
World Health Organisation, the daily energy requirement to carry water may consume one third of a woman’s 
calorie intake. Environmental degradation entrenches the disadvantaged position of women and girls in relation 
to men as they have less time and less energy for other productive activities, and gender stereotypical roles and 
inequality are perpetuated. Exposure to industrial and agricultural chemicals and organic pollutants through 
daily farming has a profound impact on women’s health; it affects their reproductive health, leading to 
complications in childbirth and pregnancy. This further incapacitates them, increasing their difficulties in 
securing their livelihood and in participating in development processes. Urbanisation as a result of 
environmental degradation also has disproportionately negative effects on women. Due to their caring and 
domestic roles, they are exposed more readily to chemicals and pollutants found in water sources in cities. 
Overcrowding in slums results in the added risk of air and smoke pollution from fires within small dwellings. 
Minimal security of these dwellings means their safety and health is compromised, placing them at risk of 
Gender Based Violence. 
 
6. Access to decision-making and representation: 

A related knock-on effect of environmental degradation is that women have less time for participation in 
community affairs and are often not consulted on key environmental programmes and plans. Women should be 
equally involved in designing and managing water and sanitation facilities and other communal natural 
resources. For example, as the main users of wells and water pumps, women should have real input into the 
location of water points and in their management. Both women and men can be trained in the maintenance of 
pumps and given equal responsibility for collecting and managing water use fees. While household hygiene 
tends to be the responsibility of women, training men as well as women in this role ensures that both women 
and men understand and take responsibility for the links between sanitation and safe drinking water and the 
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protection of their own and their families’ health. Care should always be taken to ensure that gender 
stereotypical roles are not reinforced, that women’s work burden is not increased and that the benefits of and 
responsibility for water management is enjoyed equally by men and women. 

In poor communities wood or dung is collected as fuel by women and burned for cooking, warming water 
and as a source of heat. Women are frequently blamed for deforestation due to their fuel wood collecting 
activities while more often than not it is the cutting of wood for construction materials and for sale (primarily 
male activities) that is the primary cause. Women tend to collect dead wood which burns more easily; they only 
cut green wood if they have no alternative. By drawing women and men into environmental management and 
understanding their different needs and perspectives, policies can be developed that meet the needs of entire 
communities without compromising the sustainability of the resource base. Women particularly need specific 
and official channels of support to ensure that they can access and participate in decision-making related to the 
environment and must be involved in management on a burden-sharing basis with men. 
 
7. Green economy: 

 The environmental and social costs associated with dominant patterns of growth have motivated the search 
for alternative models of development that are sustainable. A case in point is the green economy agenda, where 
the greening of investment and public policy in both developing and developed countries is intended to 
enhance environmental protection while also creating jobs and stimulating economic growth. There are, 
however, different variants of green economy. Dominant variants of green economy assume continued, even 
enhanced, market-led economic growth, through green business investments and innovations that increase 
energy and resource efficiency and prevent the loss of ecosystem services. Other strands emphasize market-
based approaches to environmental protection through financial valuation of natural capital (e.g., Natural 
Capital Committee, 2013), payments for ecosystem services and schemes for trading carbon and biodiversity 
credits and offsets. For the proponents of such approaches, markets fail to price natural assets and ecosystem 
services, 
Which are ultimately factors of production much like capital and labour. The result is that this natural capital is 
overexploited relative to what is socially or economically optimal. In this context, where negative externalities 
render market outcomes socially inefficient, market interventions, such as taxing carbon or legislating so that 
forest management rights are given to local communities, are aimed at properly pricing natural assets and 
defining property rights. In doing so, they bring market-determined growth processes more closely in line with 
environmental values (World Bank, 2012). 

These market-based approaches can be problematic from a social perspective, leading to greater inequality 
and injustice for local users vis-à-vis external and global actors. As a recent report by the United Nations 
Research Institute for Social Development (UNRISD) puts it, payments for ecological services, the process 
relating to the United Nations Collaborative Programme on Reducing Emissions from Deforestation and Forest 
Degradation in Developing Countries (REDD) and incentives to produce biofuels often involve trade-offs with 
smallholder agriculture, biodiversity, livelihoods and food security. Moreover, market-based approaches often 
promote corporate interests, which in turn may constrain the scope for policy and regulatory reform that is 
conducive to social and sustainable development (UNRISD, 2012b). As such, there is not enough integration of 
the social dimensions of sustainable development in these market-based approaches to green economy. 

A green economy, according to UNEP, is one that ends extreme poverty, improves human wellbeing and 
enhances social equity while reducing carbon dependency and ecosystem degradation and furthering sustainable 
and inclusive growth (UNEP, 2009; 2011). This definition corresponds to the general understanding of 
sustainable development and its three dimensions, economic, social and environmental. Green Keynesianism, 
also presented as green stimulus or a “global green new deal” (GGND), argues for directing government 
spending towards technology and employment generation in ways that enhance environmental protection and 
raise efficiency, for instance by retrofitting energy-inefficient buildings or infrastructure (e.g., UNEP, 2009). 
These sorts of green investments were a much discussed and promoted part of countercyclical macroeconomic 
policies adopted in the wake of the global recession of 2008, in both developed and developing countries. The 
proposal by UNEP emphasized the principle of common but differentiated responsibilities with regard to 
developed countries, emerging economies, countries with economies in transition and the least developed 
countries. A “fair and just GGND, therefore, should consider including developed countries’ additional support 
to other countries, especially least developed countries, in the areas of finance, trade, technology and capacity 
building in the interest of effectiveness as well as fairness” (UNEP, 2009). Gender equality is a marginal 
concern in most of these proposals. An alternative to the green economy approaches discussed above is the work 
of those linked with the environmental justice movements, who see environmental preservation as an 
opportunity to understand and redress multiple forms of inequality. For example, maintaining crop biodiversity 
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enables future food producers to deal with new pests and diseases that threaten the food supply. Today, crop 
biodiversity is sustained largely by farmers in the global. 

 
8. Women and green jobs 

A part of the green growth agenda targets the expansion of green jobs, which are understood primarily in 
terms of their environmental impact, but also seek to comply with ILO notions of decent work. In terms of 
industry, where it is estimated that 80 per cent of green jobs will be located, a small number of manufacturing 
industries are responsible for a large share of resource and energy use as well as greenhouse gas emissions and 
other pollutants (International Labour Foundation for Sustainable Development, 2009). These include energy, 
construction, transportation and, among basic industries, aluminium, iron and steel (ILO, 2012).Most of the 
projected employment gains are expected to come from activities involved in transitioning to a low-carbon 
economy, including developing renewable energy resources, producing more fuel-efficient vehicles, 
constructing and retrofitting buildings, transport and infrastructure, and waste management and recycling. In 
manufacturing, the emphasis is on introducing clean processing techniques and controlling pollution, with less 
of an apparent total employment effect .Green jobs are generally middle-skill jobs, and expanding sectors are 
seen as more skill- and knowledge-intensive than their counterparts in conventional industry; the concomitant 
pay and benefits are also higher. These features make the association between green jobs and decent work a 
seemingly natural one, but the connection is closer in some sectors than others. Investments in agriculture, for 
example, which continues to be the single largest sector in terms of employment, and which is the main sector 
of employment in rural areas, where the majority of the world’s poor and extremely poor live and work, is 
potentially very promising. The shift to green jobs is also sometimes seen as an opportunity to draw women 
into non-traditional, more highly paid sectors such as engineering, construction and manufacturing because 
they are perceived as less limited by entrenched gender stereotypes. Though the goals of greening jobs are 
laudable, benefits for women may not be automatic and the potential impacts on women’s employment 
requires explicit consideration. Given the extent of gender segregation in labour markets generally, and within 
industry in particular, where women constitute only 30 per cent of the global workforce, there is a risk that 
efforts to green industry will not only bypass women, but actually marginalize them. Sectors targeted for green 
employment expansion, such as energy, construction and basic industry, are very male dominated and recent 
trends indicate that sectoral segregation is increasing rather than decreasing. Among green jobs that already 
exist, women tend to have low representation and/or occupy the lower value-added rungs. For instance, in 
OECD countries, where women earn more than half of university degrees, only 30 per cent of degrees in 
science and technology (key areas of study for green jobs) go to women. In developing economies, women are 
highly concentrated on the low value-added end of extant green jobs, for instance as informal workers in waste 
collection and recycling. 
 
9. Control over and access to resources:  
 Access to resources is a critical factor affecting poverty reduction and income generation. Poor men 
and women tend to have very insecure access to natural resources despite their reliance on them for their 
livelihoods. Redistribution of land by government, resettlement and the sale of traditionally held lands to 
commercial enterprises can leave poor men and women landless or reliant on more marginal lands. Tenure 
security encourages farmers to invest in their land through soil conservation, fertilization and irrigation and it 
can help them to access credit using the land as collateral. However, women traditionally do not have access to 
technical inputs and advise that increase productivity and some actors may erroneously not consider them to be 
‘farmers’ or to be economically active. The World Bank estimates that if women had equal access to 
agricultural inputs, the total agricultural output for the region could increase by up to 20 percent.The issues of 
access to and control over resources affects men and women differently. In most societies, land is traditionally 
the property of men and is handed down from father to son. 

In many cases women cannot own or inherit land, even if they are responsible for tilling the land and 
growing crops. This can mean that women do not have rights to the income derived from the crops they have 
grown and it poses serious problems if a woman’s husband dies and his family inherits the land, leaving her 
and her children destitute. Women may also not have a say in how the land is used and what use is made of 
crops despite their role in producing these crops.  

As land and resource use laws change, women need to be informed of their new rights. Agencies need to 
remember that women may be unable to attend public meetings on these issues for social reasons or be unable 
to travel due to family responsibilities. This lack of exposure to information and the high levels of illiteracy 
among women mean that they tend to be less well informed about their rights than men. There is also a 
tendency among aid agencies to assume that men will pass on the information to their wives, which may not 
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always be the case. Initiatives to educate women and men about their rights must be tailored around the daily 
roles and responsibilities of men and women, and where necessary, tailored to facilitate women’s participation. 

Poor men and women are highly dependant on Common Property Resources (CPRs) such as forests, 
pastureland, fishing grounds and wetlands for their livelihoods. These commonly owned resources provide 
poor men and women with wild foods , medicinal plants and construction materials. CPRs are managed by 
traditional, socially accepted rules, which may or may not ensure equity of access and sustainable use 
(matriarchal versus patriarchal systems). When these rules break down due to pressures from population 
growth and development, resources can become scarce and degraded. Women are  specially dependent on 
CPRs as they often don’t have access to formally recognized farming lands.As CPRs become degraded or are 
converted to other uses (e.g. wetlands reclaimed for intensive farming, forests cleared for roads) women lose a 
valuable source of food and income. 
 
10.Vulnerability and environmental security:  
 Poor households are vulnerable to environmental shocks, including drought, floods, cyclones and 
outbreaks of disease. Women headed households tend to be the most vulnerable in a community, and are at a 
greater disadvantage when disaster strikes. Women tend to have less diversified opportunities for income 
generation than men and are wholly reliant on the natural resource base pre and post disaster. In situations of 
mass population movement, such as displaced and refugee settings, women are often wrongly blamed for 
destruction of their new surroundings as they continue to collect wood and other resources for their family’s 
survival. Aid organizations must be encouraged to address the gendered responsibilities of members of these 
populations by assisting men and women to find environmentally sound ways to meet their equirements 
Women are also more likely to have fewer assets than men, especially physical assets that can be sold in times 
of stress. Limited access to credit and market-based activities mean thatwomen have limited opportunities to 
reduce their vulnerability to natural shocks such as drought, land degradation and flooding. 

Environmental disasters are not gender neutral . Women and children are particularly affected by disasters, 
accounting for more than seventy five percent of displaced persons. In addition to the general effects of natural 
disasters and lack of health care, women are vulnerable to reproductive and sexual health problems, and 
increased rates of sexual and domestic violence which require specific response interventions. Women’s 
vulnerability increases when they lose their husbands and are forced to provide for their families on their own 
and struggle for recognition in patriarchal systems.  
 
11. Positive actions to maximise links between environment and gender: 

There are many opportunities in the Irish Aid programme to address the linkages between environment and 
gender equality. Both issues are addressed through mainstreaming training and are further elaborated in the 
Irish Aid mainstreaming strategy. 

To be effective, strategies to decrease poverty and preserve the environment need to take into account the 
disparities between men and women’s access to resources and livelihood opportunities. 

Opportunities to mainstream environment and gender equality and to enhance synergies between them 
include the following: 

> Raise awareness of the impact of environmental degradation and environmental risk on women’s 
livelihoods, health and safety. 

> Ensure women and men are equally involved in decision making for environmental policy and planning. 
> Identify opportunities to mainstream environment and gender equality in Poverty Reduction Papers 

(PRSPs) and Country Strategy Papers (CSPs), sector strategies and area based programmes. 
> Identify win-win activities for environment and gender equality e.g. natural resources managed equally 

by men and women in communities; livelihood diversification to meet men’s and women’s needs; support 
strategies to empower women to engage equally with men in decision making related to the environment and 
natural resources. 

> Promote and support women’s rights to access, use and ownership of land and other natural resources. 
> Improve women’s access to credit so that they can diversify their income generating activities and reduce 

their dependency on natural resources. 
> Support research into understanding the coping strategies of poor women and men and identifying ways 

to protect the natural resources on which they depend in times of stress. 
> Ensure gender sensitive approaches are used in responding to natural disasters and in post-conflict and 

recovery situations.  
> Ensure that agricultural extension services take account of gender roles and responsibilities in target 

communities and tailor appropriate training and inputs at both women and men. 
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> Identify opportunities to provide specific support to address inequalities in the way that natural resources 
are used, owned and managed by men and women. 
 
12.Broadening The Green Economy Agenda: 

The dominant development models present formidable challenges for social, environmental and even 
economic sustainability, as the multiple crises of recent years have made clear. Current economic models have 
been limited in reducing gender inequalities and enabling the realization of human rights. Policymakers need to 
steer their economies and societies along new pathways, within which sustainability and gender equality can 
reinforce each other. In order to do so, policies should be aimed at the creation of green jobs that offer decent 
pay and working conditions and provide social protection and prospects for advancement, within an enabling 
macroeconomic framework policy. Current efforts to promote green jobs often overlook the potential, in the 
context of creating a green economy, of providing decent work and sustainable livelihoods for women. If green 
jobs schemes are to expand their scope and impact, they need to become more inclusive of women and more 
gender-responsive. This means ensuring that green growth policies increase access for women, particularly 
poor and marginalized women, into high quality jobs in sustainable and low-carbon industries. The potential of 
integrating the green and care economies remains largely untapped, but if properly resourced and supported, 
would constitute an important strategy for achieving economic, social and environmental 
sustainability. 

In order for this strategy to advance gender equality and human rights, the expansion of women’s 
capabilities and the recognition, reduction and redistribution of care would have to become key criteria for 
policy success. Moving away from current patterns of consumption and production requires an 
emphasis on social investment, production and consumption through hybrid systems involving for-profit as 
well as a variety of non-profit institutions that can be responsive to people’s needs and demands, irrespective of 
their income or wealth. A key priority would be investments in a variety of public goods, including health, 
education, food, water and sanitation and sustainable energy, as well as 
robust and gender-responsive care systems to ensure social sustainability investment in infrastructure and 
services that reflect their nature as public goods. Barring such intervention, market operations will result in 
shortages of ecological and care services, shortages that ultimately press into the realm of 
crisis. If green jobs schemes are to expand their scope and impact, they need to become more inclusive of 
women and more gender-responsive. 
 
Conclusions:  

Develop and implement policies on the economic, social and environmental dimensions of sustainable 
development in line with international norms and standards on gender equality, non-discrimination and human 
rights. Promote transitions to sustainable low carbon, climate-resilient consumption and production patterns 
while ensuring gender equality. Ensure women’s right to an adequate standard of living, through increasing 
access to decent work and providing gender-responsive, universally accessible and high quality services, 
social protection measures and infrastructure, including education, health, water and sanitation, and energy. 
Promote a renewed social contract between states and people that ensures the financing and implementation of 
sustainable development, with universal access to public goods and services and common pool resources, 
particularly for the poorest groups of women and girls. Recognize, reduce and redistribute unpaid care work 
between women and men within households, and between households and the state by expanding basic 
services and infrastructure that are accessible to all. Respect, protect and promote sexual and reproductive 
health and rights for all, particularly women and girls, across the lifecycle. Protect the commons and prevent 
the appropriation and exploitation of natural resources by private and public interests, through state oversight 
and multi-stakeholder regulation. Ensure the full and equal participation of women and girls in sustainable 
development policies and initiatives as actors, leaders and decision makers. 

Ensure that macroeconomic policies are geared towards creating decent work and sustainable 
livelihoods and reducing inequalities based on gender, age, income, geographical location and other 
contextspecific characteristics. Prioritize the development of gender responsive policies aimed at generating 
decent work, with a focus on labour market segregation, gender wage gaps and the unequal distribution of 
unpaid care work within households, and between households and the state.Ensure that green growth 
strategies are gender-responsive and socially, economically and environmentally sustainable. Ensure that 
green growth policies increase access for women, particularly for poor and marginalized women, to high 
quality jobs in sustainable and low-carbon industries. Invest in women’s skills development and education to 
increase their access to green jobs, including targeted measures to increased women’s education, employment 
and leadership in science, technology, engineering and mathematics Promote and protect the rights of 
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domesticworkers by ratifying the Domestic Workers Convention, 2011 (No. 189) of the International Labour 
Organization and by developing . 
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•Ö»ÖÃÖÓ¬ÖÖ¸ü�Ö �úÖôûÖ“Öß �Ö¸ü•Ö 
 

¯ÖÏÖ. †Ö¸ü. µÖæ.  “ÖÖê“ÖÓ›êü  
²Öß.‹ÃÖ.‹ÃÖ. †Ö™ÔüÃÖ, ÃÖÖµÖ­ÃÖ , �úÖò́ ÖÔÃÖ  

�úÖò»Öê•Ö ´ÖÖ�ú�Öß ŸÖÖ. »ÖÖêÆüÖ¸üÖ ×•Ö.ˆÃ´ÖÖ­ÖÖ²ÖÖ¤ü.  
 

¯ÖÏÃŸÖÖ¾Ö­ÖÖ:-  
 ¯Öé£¾Öß¾Ö¸ü 71% ³ÖÖ�Ö ¯ÖÖ�µÖÖ­Öê ¾µÖÖ¯Ö»ÖÖ †ÖÆêü. ¯Öé£¾Öß¾Ö¸üß»Ö •Ö»ÖÖ¾Ö¸ü�ÖÖŸÖ 93% ³ÖÖ�Ö ´ÖÆüÖÃÖÖ�Ö¸üÖ“ÖÖ †ÃÖæ­Ö 5% •Ö´Öß­Öß¾Ö¸üß»Ö ¯ÖÖ�µÖÖ“ÖÖ 
†ÖÆêü. ŸÖÃÖê“Ö ¬ÖÐ¾ÖßµÖ ¯ÖÏ¤êü¿ÖÖŸÖß»Ö ²Ö±úÖÔ“µÖÖ Ã¾Ö¹ý¯ÖÖŸÖ 2% ¯ÖÖ�Öß †ÖÆêü. ¬ÖÐ¾ÖßµÖ †ŸµÖ†»¯Ö ¯ÖḮ ÖÖ�ÖÖŸÖ ¯ÖÖ�Öß ¾ÖÖŸÖÖ¾Ö¸ü�ÖÖŸÖ †ÃÖŸÖê ¯ÖÖ�µÖÖ“Öê †ÃÖÓ�µÖ 
ˆ¯ÖµÖÖê�Ö †ÖÆêüŸÖ. ŸµÖÖÃÖÖšüß ´ÖÖ­Ö¾Öß •Öß¾Ö­ÖÖÃÖ ¯ÖÖ�µÖÖ“ÖÖ µÖÖê�µÖ ¾ÖÖ¯Ö¸ü �ú¸ü�Öê ÃÖ¾ÖÖÔŸÖ ´ÖÆüŸ¾ÖÖ“Öê šü¸üŸÖê †Ö×�Ö ×¾Ö¿ÖêÂÖ �ú¹ý­Ö ´Ö×Æü»ÖÖÓ­Öß µÖÖ�ú›êü »Ö�Ö ×¤ü»Öê �Öê»Öê 
¯ÖÖ×Æü•Öê. ¿ÖêŸÖÖ“Öê ²ÖÖÓ¬Ö, ¯ÖÖ—Ö¸ü ŸÖ»ÖÖ¾Ö ¾Ö ¯ÖÖ�Ö¾ÖšüÖ ¿Öß»Ö ¯Ö¬¤üŸÖß“ÖÖ †¾ÖÓ»Ö²Ö »ÖÖê�úÃÖÓ�µÖÖ ¾ÖÖœüß´Öãôêû, ˆªÖê�Ö ¬ÖÓ¬µÖÖ“µÖÖ †Ö×�Ö •Ö»ÖØÃÖ“Ö­Ö ×¾Ö�úÖÃÖÖ´Öãôêû 
¯ÖÖ�µÖÖ“µÖÖ ´ÖÖ�Ö�ÖßŸÖ ¾ÖÖœü ÆüÖêŸÖ †ÖÆêü. ¯ÖÖ�µÖÖ“µÖÖ ˆ¯Ö»Ö²¬ÖŸÖê¾Ö¸ü ´ÖÖ­Ö¾Öß ˆªÖê�Ö †¾Ö»ÖÓ²Öæ­Ö †ÃÖŸÖÖŸÖ •Ö�ÖÖŸÖß»Ö ÃÖ¾ÖÔ »ÖÖê�úÖÓ­ÖÖ ¿Öã¬¤ü Ã¾Ö“”û ¾Ö 
†Ö¸üÖê�µÖ¤üÖµÖß ¯ÖÖ�Öß¯Öã̧ ü¾ÖšüÖ ÆüÖê�Öê †Ö¾Ö¿µÖ�ú †ÖÆêü. ŸµÖÖÃÖÖšüß ¯ÖÖ�µÖÖ“µÖÖ ¾ÖÖ¯Ö¸üÖ“Öê ×¾ÖŸÖ¸ü�ÖÖ“Öê µÖÖê�µÖ ×­ÖµÖÖê•Ö­Ö �ú¸ü�Öê •Ö¹ý¸üß“Öê †ÖÆêü. ¯ÖÖ�µÖÖ“ÖÖ ¯ÖÏŸµÖê�ú 
£ÖÓê²Ö ´ÖÆüŸ¾ÖÖ“ÖÖ ´ÖÖ­Ö»ÖÖ ¯ÖÖ×Æü•Öê ¯ÖµÖÖÔ¾Ö¸ü�ÖÖŸÖ ×­ÖÃÖ�ÖÖÔŸÖ, ˆ¯Ö»Ö²¬Ö †ÃÖ»Öê»µÖÖ ÆüµÖÖ •Ö»ÖÃÖÓ¬ÖÖ¸ü�ÖÖ“Öê µÖÖê�µÖ ÃÖÓ¬ÖÖ¸ü�Ö ÆüÖê�µÖÖ“Öß †Ö•Ö ×­ÖŸÖÖÓŸÖ �Ö¸ü•Ö †ÖÆêü. 
³Öǣ ÖéÂšüÖ¾Ö¸ü ˆ¯Ö»Ö²¬Ö †ÃÖ»Öê»µÖÖ ¯ÖÖ�µÖÖ“Öê ÃÖ¸Óü�Ö�Ö, ÃÖÓ¾Ö¬ÖÔ­Ö ¾Ö ×¾Ö�úÖÃÖ �ú¸ü�Öê ¾Ö ŸµÖÖ“Öß ˆ¯ÖµÖæŒŸÖŸÖÖ ¾ÖÖœü¾Ö�Öê µÖÖÃÖÖšüß ¯ÖÖ�µÖÖ“Öê �êú»Öê»Öê ¾µÖ¾ÖÃ£ÖÖ¯Ö­Ö 
´Æü�Ö•Öê •Ö»ÖÃÖÓ¬ÖÖ¸ü�Ö ÆüÖêµÖ. ×­Ö¸ü×­Ö¸üÖôûµÖÖ �úÖ¸ü�ÖÖÓÃÖÖšüß ˆ¯ÖµÖãŒŸÖ †ÃÖ»Öê»µÖÖ ¯ÖÖ�µÖÖ“ÖÖ ¯Öæ¸ü¾ÖšüÖ ÃÖ¾ÖÔ�úÖôû ¾Ö ×­ÖµÖ×´ÖŸÖ ¾ÆüÖ¾ÖÖ ¾Ö ŸÖÖê �úÖµÖ¤êü¿Öß¸ü šü¸üÖ¾ÖÖ 
µÖÖÃÖÖšüß ¯ÖÏ�ú»¯Ö ¸üÖ²Ö×¾Ö�Öê Æêü •Ö»ÖÃÖÓ¾Ö¬ÖÔ­ÖÖ“Öê ÃÖ¾ÖÖÔŸÖ ´ÖÆüŸ¾ÖÖ“Öê ˆ×§üÂ™ü †ÖÆêü. †Ö×�Ö ´ÖÆüŸ¾ÖÖ“Öê ÛÃ¡ÖµÖÖÓ­Öß ¾Öé�Ö »ÖÖ�Ö¾Ö›ü �êú»Öß ¯ÖÖ×Æü•Öê ¾Öé�Ö »ÖÖ�Ö¾Ö›üß¾Ö¸ü 
¾Öê�Ö¾Öê�ÖôûµÖÖ ŸÖÓ¡ÖÖ“ÖÖ †¾Ö»ÖÓ²Ö �êú»ÖÖ ¯ÖÖ×Æü•Öê. 
 
ˆ×§üÂ™êü:-  
1) ¯ÖÖ�µÖÖ“ÖÖ †×ŸÖ ȩ̂ü�úß ¾ÖÖ¯Ö¸ü ™üÖôû�Öê.  
2) ¿ÖêŸÖß´Ö¬µÖê µÖÖê�µÖ ŸµÖÖ ×šü�úÖ�Öß ¯ÖÖ�µÖÖ“ÖÖ ˆ¯ÖµÖÖê�Ö �ú¸ü�Öê.  
3) ¯ÖÖ�Öß †Ö›ü¾ÖÖ ¯Ö�Öß ×•Ö¸ü¾ÖÖ Æüß ÃÖÓ�ú»¯Ö­ÖÖ ¸üÖ²Ö¾Ö�Öê.  
4) ¿ÖêŸÖß´Ö¬µÖê ¯ÖÖ�Öß ¾ÖêÃ™ü •ÖÖ‰ú ­Ö ¤êüŸÖÖ ²ÖÖÓ¬Ö ‘ÖÖ»Ö�Öê.  
5) •Ö´Öß­Öß´Ö¬µÖê •ÖÖÃŸÖßŸÖ •ÖÖÃŸÖ ¯ÖÖ�Öß �úÃÖê ´Öæ̧ êü»Ö µÖÖ“Öß �úÖôû•Öß ‘Öê�Öê.  
 
´ÖÖ×ÆüŸÖß ÃÖÓ�ú»Ö­ÖÖ“Öê Ã¡ÖÖêŸÖ ¾Ö †³µÖÖÃÖ ¯Ö¬¤üŸÖß:-  

¯ÖÏÃŸÖãŸÖ ×¾ÖÂÖµÖÖÃÖÖšüß ¤ãüµµÖ´Ö ¾Ö ¯ÖÏÖ£Ö×´Ö�ú Ã¾Ö¹ý¯ÖÖ“Öß ´ÖÖÆüßŸÖß �ÖÖêôûÖ �êú»Öß †ÖÆêü. †ÖÙ£Ö�ú ¾Ö ÃÖÖ´ÖÖ•Öß�ú ÃÖ´ÖÖ»ÖÖê“Ö­Ö ¾Ö ×•Ö»ÆüÖ �éú×ÂÖ ×¾Ö³ÖÖ�Ö, 
×•Ö»ÆüÖ ¯Ö×¸üÂÖ¤ü, †Æü¾ÖÖ»Ö , ´ÖÖ×ÃÖ�êú ¾Ö ‡Ó™ü¸ü­Öê™ü ‡ŸµÖÖ¤üß´Ö¬Öæ­Ö ´ÖÖ×ÆüŸÖß ÃÖÓ�ú»ÖßŸÖ �êú»Öß.  
×¾ÖÂÖµÖ ×¾Ö¾Öê“Ö­Ö :-  
 •Ö»ÖÃÖÓ¾Ö¬ÖÔ­ÖÖÃÖÖšüß †­Öê�ú ÃÖÓ�ú»¯Ö­ÖÖ †Ö¯Ö»µÖÖ ÃÖ´ÖÖȩ̂ ü †ÖÆêüŸÖ. ¯Ö�Ö ŸµÖÖ ¯ÖÏŸµÖ�Ö×¸üŸµÖÖ ¸üÖ²Ö¾Ö»µÖÖ•ÖÖŸÖ ­ÖÖÆüßŸÖ.  
 Development + and Natural resources  

A)  Forest (•ÖÓ�Ö»Ö)  
B)  Water (¯ÖÖ�Öß) 
C)  Land (•Ö´Öß­Ö) 
D)  People (»ÖÖê�ú)  

 µÖÖ ¾Ö×¸ü»Ö ‘Ö™ü�úÖÓ“ÖÖÆüß ×¾Ö“ÖÖ ü̧ �êú»ÖÖ ¯ÖÖ×Æü•Öê.  
 •ÖÖ�Ö×ŸÖ�ú ¥üÂ™üß­Öê ×¾Ö“ÖÖ¸ü �êú»ÖÖ  ŸÖ¸ü ‹�æú�Ö ¯ÖÖ�Öß ×¯Ö�µÖÖµÖÖê�µÖ ×�úŸÖß ¯ÖḮ ÖÖ�ÖÖŸÖ †ÖÆêü, ¾Ö �ÖÖ¸üŸÖÖµÖæŒŸÖ ¯ÖÖ�Öß ×�úŸÖß †ÖÆêü. µÖÖ�ú›êüÆüß »Ö�Ö ×¤ü»Öê 
¯ÖÖ×Æü•Öê †Ö×�Ö ´Æü�Öã­Ö“Ö ¯ÖÖ�µÖÖ“ÖÖ ¾ÖÖ¯Ö¸ü ×�úŸÖß ¾Ö �ú¿ÖÖ ¯Ö¬¤üŸÖß­Öê �êú»ÖÖ ¯ÖÖ×Æü•Öê Æêü Æüß †³µÖÖÃÖ»Öê ¯ÖÖ×Æü•Öê.  
 
•Ö»ÖÃÖÓ¾Ö¬ÖÔ­ÖÖÃÖÖšüß �úÖÓÆüß •Ö»ÖÃÖÓ¾Ö¬ÖÔ­Ö ŸÖÓ¡Ö  
A)  ¯ÖÖ�µÖÖ“ÖÖ †×ŸÖ¸êü�úß ¾ÖÖ¯Ö¸ü ™üÖôû�Öê  (Wastage Water) ¯ÖÖ�µÖÖ“ÖÖ †¯Ö¾µÖµÖ ™üÖôû�Öê ¯ÖµÖÖÔ¾Ö¸ü�ÖÖ“µÖÖ ¥üÂ™üß�úÖê­ÖÖŸÖæ­Ö ×­Ö�ú›üß“Öê †ÖÆêü 

†Ö×�Ö •Ö�Ö³Ö¸ü Ã¾Ö“”û ¯ÖÖ�Öß ˆ¯Ö»Ö²¬Ö ­Ö ÆüÖê�µÖÖ“Öß ÃÖ´ÖÃµÖÖ ×­Ö´ÖÖÔ�Ö ÆüÖêŸÖ †ÃÖ»Öê»Öß ×¤üÃÖŸÖê ÆüÖ ÃÖ´ÖÃµÖÖ ­ÖÖÆüß¿Öß �ú¸ü�µÖÖÃÖÖšüß †Ö¯Ö�Ö ÃÖ¾ÖÖÕ­Öß 
¯ÖÏµÖŸ­Ö �ú¸ü�Öê �Ö¸ü•Öê †ÖÆêü.  
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B)  ¾Ö­ÖÖÓ“ÖÖ ·ÆÖÃÖ  
 †×»Ö�ú›êü ¾Ö­ÖÖÓ“ÖÖ ·ÆÖÃÖ ÆüÖêŸÖ †ÃÖ»µÖÖ �úÖ¸ü�ÖÖ´Öæôêû ¯ÖÖ¾ÖÃÖÖ“Öê ¯ÖÖ�Öß •Ö´Öß­Öß“µÖÖ ¯ÖéÂšü³ÖÖ�ÖÖ¾Ö¹ý­Ö ¾ÖÖÆüŸÖ •ÖÖŸÖê, †Ö×�Ö ŸµÖÖ´Öãôêû ³Öæ�Ö³ÖÖ Ô“Öê 

•Ö»ÖÃŸÖ¸ü ‘Ö™üŸÖ •ÖÖŸÖÖê •ÖÓ�Ö»ÖÖÓ“ÖÖ ­ÖÖ¿Ö —ÖÖ»µÖÖ´Öãôêû ¯ÖÖ�Öß ´Öãºþ ¿Ö�úŸÖ ­ÖÖÆüß.  
  •Ö¸ü ³Öæ�Ö³ÖáµÖ •Ö»ÖÃŸÖ¸ü ¾ÖÖœü×¾Ö�µÖÖÃÖÖšüß †­Öê�ú ¾ÖÂÖÕÖ“ÖÖ �úÖ»ÖÖ¾Ö¬Öß •ÖÖ¾ÖÖ »ÖÖ�Öê»Ö.  
 
 •ÖÖ�Ö×ŸÖ�ú ¥üÂ™üß­Öê ×¾Ö“ÖÖ¸ü �êú»ÖÖ ŸÖ¸ü  
A)  Recycling of water of  reanimation water  
B)  Israel 30+35-  
C)  Philippines 50% 
D)  Singapore 9-  

¯ÖÖ�µÖÖ“Öß ˆ¯ÖµÖÖê×�ÖŸÖÖ ´Ö¬µÖê -¯ÖÖ�Öß ˆªÖê�Ö¬ÖÓ¤üµÖÖÃÖÖšüß 190 ŸÖê 20%  
¿ÖêŸÖßÃÖÖšüß 70 + 75%  

E)   ¯ÖÖ�µÖÖ“ÖÖ ¾ÖÖ¯Ö ü̧ �êú»ÖÖ •ÖÖŸÖÖê.  
C)  •Ö´Öß­Öß“ÖÖ †×¬Ö�ú ¯ÖḮ ÖÖ�ÖÖŸÖ ¾ÖÖ¯Ö¸ü:-  

•Ö´Öß­Öß“ÖÖ †×¬Ö�ú ¯ÖḮ ÖÖ�ÖÖŸÖ ¾ÖÖ¯Ö¸ü �êú»µÖÖ´Öãôêû ´ÖÖêšüµÖÖ ¯ÖḮ ÖÖ�ÖÖŸÖ ¾Ö­ÖÖÓ“ÖÖ ·ÆÖÃÖ ÆüÖêŸÖÖê ¾Ö ŸµÖÖ“Ö ²Ö¸üÖê²Ö¸ü ¾ÖÖôû¾ÖÓ™üß ¯ÖÏ¤êü¿Ö ¾ÖÖœüŸÖ •ÖÖŸÖÖŸÖ 
­ÖÓ¤üµÖÖ“µÖÖ ¯ÖÖ¡ÖÖŸÖ ²ÖÖ¸ü´ÖÖÆüß ¾ÖÖÆü�ÖÖ ȩ̂ü ¯ÖÖ�Öß †Ö›æü­Ö ­Ö¤üµÖÖ �úÖȩ̂ ü›üµÖÖ ¯Ö›üŸÖÖŸÖ.  

 ¯ÖÖ�µÖÖ“ÖÖ �Öî̧ ü ¾ÖÖ¯Ö ü̧ ŸÖÃÖê“Ö •Ö»ÖÃÖÖšüµÖÖ“µÖÖ ÆüÖê�ÖÖ·µÖÖ ¯ÖÏ¤æüÂÖ�ÖÖ´Öãôêû ×¯Ö�µÖÖ“µÖÖ ¯ÖÖ�µÖÖ“Öê ¤æüÙ³Ö�Ö ×­Ö´ÖÖÔ�Ö —ÖÖ»Öê.  
 ´ÖÖ­Ö¾Öß �ú»µÖÖ�ÖÖÃÖÖšüß •Ö»ÖÃÖÓ¾Ö¬ÖÔ­Ö †ŸµÖÓŸÖ �Ö¸ü•Öê“Öê †ÖÆêü.  
D)  ¯Ö•ÖÔ­µÖ •Ö»ÖÃÖÓ¬ÖÖ¸ü�Ö:-  

¯ÖÖ¾ÖÃÖÖ“Öê ¯ÖÖ�Öß ‘Ö¸üÖ“µÖÖ ”ûŸÖÖ¾Ö ü̧ ŸÖÃÖê“Ö ‘Ö¸üÖ¾Ö¸üß»Ö �Ö““Öß¾Ö¸ü ¯Ö›ü�ÖÖ ȩ̂ü ¯ÖÖ�Öß �ÖÖêôûÖ �ú¹ý­Ö ¯ÖÖ‡Ô̄ ÖÖ«üÖ ȩ̂ü ‹�úÖ ™üÖ�úßŸÖ �ÖÖêôûÖ �ú¹ý­Ö 
¯ÖÖÃÖÖôûµÖÖ­ÖÓŸÖ¸ü ŸµÖÖ“ÖÖ ˆ¯ÖµÖÖê�Ö �ú¸ü�Öê.  

 †Ö•Ö ²Ö·µÖÖ“Ö ‘Ö¸üÖŸÖß»Ö ´Ö×Æü»ÖÖ ÆüÖ ¯ÖÏµÖÖê�Ö �ú¸üŸÖ †ÃÖ»Öê»µÖÖ ×¤üÃÖŸÖÖŸÖ.  
 ŸÖÃÖê“Ö ”ûŸÖÖ¾Ö¸ü ¯Ö›ü»Öê»Öê ¯ÖÖ�Öß �ÖÖêôûÖ �ú¹ý­Ö ‘Ö¸üÖ“µÖÖ ²ÖÖ•ÖæÃÖ ŸÖê ´Öæ̧ ü¾Ö�Öê.  
 ¯ÖÖ¾ÖÃÖÖ“Öê ÃÖÖšü×¾Ö»Öê»µÖÖ ¯ÖÖ�µÖÖŸÖ ¿Öê¾ÖÖôêû ¾Ö ÃÖæ�´Ö ‹�ú¯Öê¿ÖßµÖ ¯ÖÏÖ�Öß ¾ÖÖœüŸÖÖŸÖ Æêü ÃÖæ�´ÖÃÖ•Öß¾Ö ¸üÖê�Ö¸üÖ‡Ô ¯ÖÃÖ¸ü×¾Ö�µÖÖÃÖ �úÖ¸ü�Öß ³ÖæŸÖ šü¸üŸÖÖŸÖ 
¯ÖÖ¾ÖÃÖÖ“Öê ¯ÖÖ�Öß ¿Öã¬¤ü Ã¾Ö¹ý¯ÖÖŸÖ ×™ü�ú¾Öæ­Ö šêü¾Ö�Öê ¾Ö ¯ÖÖ�µÖÖŸÖ •ÖŸÖæÓ­ÖÖ¿Ö�êú †ÖîÂÖ¬Öê ™üÖ�ú�Öê ´ÖÆüŸ¾ÖÖ“Öê šü¸üŸÖê. 18 ÃÖ¯™ëü²Ö¸ü ÆüÖ ×¤ü¾ÖÃÖ World Water 
Monetary day  ´Æü�Öã­Ö ÃÖÖ•Ö¸üÖ �êú»ÖÖ •ÖÖŸÖÖê.  
 ¿ÖÖÀ¾ÖŸÖ ¯Ö�ÖÖ­Öê ¯ÖÖ�Öß ×™ü�ú¾ÖÖµÖ“Öê †ÃÖê»Ö ŸÖ¸ü ¯ÖÖ�µÖÖ“Öß •Ö»ÖÃÖÖšêü Ã¾Ö“”û šêü¾ÖÖµÖ»ÖÖ ¯ÖÖ×Æü•Öê ŸµÖÖ“Öß ×­Ö¸üÖ�Ö�Öß ¸üÖ�Ö»Öß ¯ÖÖ×Æü•Öê.  
‘Ö¸ü�ÖãŸÖß ¯ÖÖŸÖôûß¾Ö¸ü Æüß ¯ÖÖ�µÖÖ“µÖÖ ¾ÖÖ¯Ö ü̧Ö¾Ö¸ü ´ÖÖêšüµÖÖ ¯ÖḮ ÖÖ�ÖÖŸÖ ˆ¯ÖµÖÖê�Ö �êú»ÖÖ •ÖÖŸÖÖê Æêü ÃÖÖÓ›ü¯ÖÖ�Öß •Ö¾Öôû¯ÖÖÃÖ 80% ÆüÖêŸÖê. ŸµÖÖ“ÖÖ ¤êü�Öß»Ö ¯Öæ­ÖÔ¾ÖÖ¯Ö¸ü �êú»ÖÖ 
¯ÖÖ×Æü•Öê ˆ¤üÖ. ´ÖãÓ²Ö‡Ô ÃÖÖ¸ü�µÖÖ ¿ÖÆü¸üÖ´Ö¬µÖê �úÖêÆüß­Öæ̧ ü µÖÖ ×šü�úÖ�Öß ÃÖÖÓ›ü¯ÖÖ�µÖÖ“µÖÖ ¯ÖÏ�ú»¯Ö ¸üÖ²Ö¾Ö»ÖÖ •ÖÖŸÖ †ÖÆêü †ÃÖê ¯ÖÏ�ú»¯Ö ÃÖ¾ÖÔ¡Ö ¸üÖ²Ö¾Ö»Öê ¯ÖÖ×Æü•Öê •µÖÖ 
×šü�úÖ�Öß ÃÖÖÓ›ü¯ÖÖ�Öß ´ÖÖêšüµÖÖ ¯ÖḮ ÖÖ�ÖÖŸÖ †ÖÆêü.  
1)  ÃÖÖêÃÖÖµÖ™üß´Ö¬µÖê ¸üÖÆü�ÖÖ¸êü ´ÖÖ­ÖÃÖß 135 ×»Ö™ü¸ü ¯ÖÖ�Öß  
2)  “ÖÖôûß´Ö¬µÖê ¸üÖÆü�ÖÖ ȩ̂ü ´ÖÖ­ÖÃÖß 70 ×»Ö™ü¸ü  
3)  —ÖÖê̄ Ö›ü¯Ö¼üß ´Ö¬µÖê ¸üÖÆü�ÖÖ ȩ̂ü ´ÖÖ­ÖÃÖß 45 ×»Ö™ü¸ü  
 »ÖÖ�ÖŸÖê †ÃÖê ¾Öê�Ö¾Öê�ÖôûµÖÖ ¯Ö¬¤üŸÖß­Öê ¯ÖÖ�µÖÖ“ÖÖ ¾ÖÖ¯Ö¸ü �êú»ÖÖ •ÖÖŸÖÖê. Æêü •Ö ê ¾ÖÖ¯Ö¸ü»Öê»Öê ÃÖÖÓ›ü¯ÖÖ�Öß µÖÖ“ÖÖ ¯Öæ­ÖÔ¾ÖÖ¯Ö¸ü �êú»ÖÖ ¯ÖÖ×Æü•Öê.  
 ŸÖÃÖê“Ö ¿ÖÆü¸üÖ´Ö¬µÖê ´ÖÖêšüµÖÖ-´ÖêÖšüµÖÖ ™üÖŒµÖÖ´Ö¬Öæ­Ö ¾Ö ¯ÖÖ‡Ô̄ Ö´Ö¬Öæ­Ö •Ö¾Öôû¯ÖÖÃÖ 15 ŸÖê 20 % ¯ÖÖ�µÖÖ“Öß �Ö¾Öôûß ÆüÖêŸÖ †ÃÖ»Öê»Öß ×¤üŸÖÃÖê. µÖÖ�ú›êüÆüß 
»Ö�Ö ×¤ü»Öê ¯ÖÖ×Æü•Öê.  
 ¿ÖüÆü¸üß ³ÖÖ�ÖÖŸÖ ³Öã•Ö»ÖÃŸÖ¸ü ¾ÖÖœü¾Ö�µÖÖÃÖÖšüß †­Öê�ú ÃÖÓ�ú»¯Ö­ÖÖ ¸üÖ²Ö¾Ö�Öê �Ö¸ü•Öê“Öê †ÖÆêü. •ÖÃÖê ˆÓ�Ö´ÖÖ¯ÖÖÃÖæ­Ö ŸÖê ÃÖÓ�Ö´ÖÖ¯ÖµÖÕŸÖ Æüß ÃÖÓ�ú»¯Ö­ÖÖ ¸üÖ²Ö¾Ö�Öê 
, ²ÖÖÓ¬Ö²Ö×¤üÃŸÖß�ú¸ü�Öê , “Ö¸ü�ÖÖê¤ü�Öê , ¬ÖÖ¾ÖÖŸµÖÖ ¯ÖÖ�µÖÖ»ÖÖ “ÖÖ»ÖÖµÖ»ÖÖ »ÖÖ¾ÖÖ, “ÖÖ»Ö»µÖÖ ¯ÖÖ�µÖÖ»ÖÖ £ÖÖÓ¾Ö»Ö»ÖÖ »ÖÖ¾Ö Æüß ÃÖÓ�ú»¯Ö­ÖÖ ¸üÖ²Ö¾Ö�Öê �Ö¸ü•Öê“Öê †ÖÆêü. 
¯ÖÖ¾ÖÃÖÖ“Öê ¯ÖÖ�Öß ¯ÖÏŸµÖê�ú £ÖÓê²Ö •Ö´Öß­Öß´Ö¬µÖê ´Öæ̧ ü¾Ö»Öê ¯ÖÖ×Æü•Öê Æêü ¯ÖÏŸµÖê�ú ¾µÖŒŸÖßÃÖ †¿ÖÖ ¯ÖÏ�úÖ¸üê •Ö¸ü ¯ÖÖ¾ÖÃÖÖ“µÖÖ ¯ÖÖ�µÖÖ“Öê ×­ÖµÖêÖ•Ö­Ö �ú¸ü�Öê ´ÖÆüŸ¾ÖÖ“Öê šü¸ü»Öê 
†Ö×�Ö ¸êü­ÖÆüÖ¾ÖìÃ™üß�Ö ÃÖÖ¸ü�Öê Æüß ¯ÖÏ�ú»¯Ö ÃÖ¾ÖÖÔ­Öß“Ö ¸üÖ²Ö¾Ö»Öê ¯ÖÖ×Æü•ÖêŸÖ .  
ˆ¤üÖ. ×Æü¸ü¾Öê ²ÖÖ•ÖÖ¸ü µÖê£Öê ¯ÖÖ¾ÖÃÖÖ“Öê ¯ÖḮ ÖÖ�Ö �ú´Öß †ÃÖæ­Ö ¤êü�Öß»Ö ˆ¯Ö»Ö²¬¯ÖÖ�Öß µÖÖÓ“Öê µÖÖê�µÖ ×­ÖµÖÖê•Ö­Ö ŸµÖÓ­Öß � êú»Öê †ÖÆêü.  
 ´ÖÆüÖ¸üÖÂ™ÒüÖŸÖß»Ö �úÖÓÆüß ×•Ö»ÆüµÖÖ“Öß •Ö»ÖØÃÖ“Ö­Ö ÃÖÖšêü †ÖÆêüŸÖ ŸÖß •Ö­ÖØÃÖ“Ö­Ö ÃÖÖšêü Ã¾Ö“”û ¾Ö ¾µÖ¾ÖÃ£ÖßŸÖ šêü¾Ö�Öê ´ÖÆüŸ¾ÖÖ“Öê †ÖÆêü. ŸµÖ´ÖÖ¬µÖê  
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×•Ö»ÆüÖ ³ÖîÖ. �Öê¡Ö •Ö»ÖØÃÖ“Ö­Ö �Öê¡Ö (»Ö�Ö �Öê¡Ö ) 
1)  »ÖÖŸÖæ̧ ü 
2) ˆÃ´ÖÖ­ÖÖ²ÖÖ¤ü 
3)  •ÖÖ»Ö­ÖÖ 
4)  †Öî̧ Óü�ÖÖ²ÖÖ¤ü 
5)  ²Öß›ü 

7.15 
7.25 
7.80 
10.94 
11.10 

0.95 
0.64 
0.91 
1.76 
2.15 

0.79 
0.60 
0.65 
0.67  
1.32. 

 ‹�úæ�Ö ³ÖÖî�ÖÖê×»Ö�ú �Öê¡ÖÖ¯Öî�úß •Ö»ÖØÃÖ“Ö­Ö ÃÖÖšêü •ÖÖÃŸÖ ¯ÖḮ ÖÖ�Ö¯Ö¡Ö †ÃÖæ­Ö ¤êü�Öß»Ö ŸµÖÖ¯Öî�úß �ú´Öß ¯ÖḮ ÖÖ�ÖÖŸÖ •Ö»ÖØÃÖ“Ö­Ö ÃÖÖšêü ¯ÖÖ�µÖÖ“ÖÖ ˆ¯ÖµÖÖê�Ö 
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hvaa AaiNa paNaI PàduYaNa  
 

Pàa. p&̀a jao. kaMbaLo ­ iSargaaMvakr 
saha.pàQyaaipka¸ marazI ivaBaaga¸ 

vaarNaa mahaivaValaya¸ eotvaDo Kud-̧  ta. vaaLvaa¸ ija. saaMgalaI 

 
ps̀tavanaa :  
 Aajacyaa yaa vaO&ainak yaugaat maaNasaalaa jasao Anaok vardana imaLalao Aahot tsaoca kahI SaaphI imaLalao Aahot. pd̀UYaNa ha 
ek Asaa Saap Aaho̧  jaao vaO&ainak ËaMtItUnaca janmaalaa Aalaa Aaho.Aaja sava- jagaalaaca pd̀UYaNaacyaa yaa BayaMkr samasyaolaa saamaaoro jaavao 
laagat Aaho p`dUYaNa ha Aaja maanava jaIvanaat ek gaMBaIr samasyaaMcaa ivaYaya Aaho. maagaIla kahI vaYaa-pasaUna pd̀UYaNa jyaa gatInao vaaZt 
caalalaolao Aaho kI %yaamauLo sava- jaIvaaMnaa Anaok ADcaNaIMnaa saamaaoro jaavaM laagat Aaho.  
 hvaa¸ paNaI AaiNa Anna yaa maaNasaacyaa mah<vaacyaa tIna garjaa Aahot. Aaplyaalaa SauQd hvaa AaiNa SauQd paNaI imaLNao ho 
AaraogyaacyaadRYTInao KUpca mah<vaacao Aaho. SauQd hvaa AaiNa SauQd paNaI na imaLalyaamauLo Aaja Anaok BayaMkr raogaaMnaa saamaaoro jaavao 
laagat Aaho.  
ps̀tut saMSaaoQana poprcaI ]i_YTyao :  
ps̀tut saMSaaoQana poprmaQyao hvaa AaiNa paNaI p`duiYat haoNaa­yaa GaTkaMcaa ivacaar k$na %yaavar ]paya saucaivaNao.  
gaRihtko :  
 AaOVaoigak ivakasaamauLo̧  maanavaacaa pyaa-varNaacaa ­hasa haotao. hyaa saMSaaoQana poprsaazI AavaSyak AsalaolaI p̀aqaimak maaihtI 
mhNaUna inarIxaNa¸ pyaa-varNa t&¸ naagairk¸ $gNa¸ kamagaar va maaihtIcao s~aot va [tr ASaa ivaivaQa xao~atIla p̀itsaadkaMcaa samaavaoSa 
krNyaat Aalaa Aaho.  
PàduYaNa mhNajao kaya Æ 
 PàduYaNa mhNajao jaIvajaMtU naYT krNaaro ikMvaa ivaskiLt krNaaro GaTk jao vaatavarNa vaayaU̧  jala AaiNa BaUp`doSaat imasaLtat.  
 PàdUYaNaacao puZIla pk̀ar Aahot.  

1. vaayaU pd̀UYaNa  
2. jala pd̀UYaNa  
3. Qvaina pd̀UYaNa  

4. maatI pd̀UYaNa  
1´ vaayaU pd̀UYaNa :  
 naOsaiga-k hvaotIla jao pdaqa- Aqavaa GaTk maanavaI¸ pàNaI¸ pxaI¸ vanasptI¸ ]pyau@t jaMtU yaaMcyaa Aaraogyaasa va jaIvanaasa 
hainakark Aahot. tsaoca jao hvaamaana badlaasa karNaIBaUt Aahot %yaaMnaa pd̀UYaNa GaTk Asao mhNatat.  
salfr Dayaa@̂saa[-D ³So4´:  
 salfr Dayaa@̂saa[-D jaovha SvasanaavaaTo naakfuDyaaMmaQyao jaatao tovha Svasana nailakotIla poSaI  salfr Dayaa@̂saa[-Dlaa 
fuFfusaapasaUna paohaooocaNyaapUvaI- kfatIla paNyaat iva$na Taktat jar yaacao p`maaNa jaast Jaalao tr nailakot AjaUna jaastI kf haotao va 
sadI- haooto.  
naayaT/aojana Aa@̂saa[-D va Dayaa@̂saa[-D ³ No and No2´ :  
 naayaT/aojana Dayaa@̂saa[DsauQda salfr Daŷaa@̂saa[-Dp`maaNao Svasananailakot pv̀aoSa krtao prMtu yaacaI paNyaat ivarNyaacaI xamata 
kmaI Asato va tao baracasaa fuFfusaapya-Mt paohaocatao.  
 yaamauLo jaastIt jaast kfinaima-tI haoto va sadI- haoto [tr laxaNaaMmaQyao %vacaa kaorDI pDto DaoLo caurcaurNao̧  Asao pk̀ar 
GaDtat. vaahtukIcyaa vad-LImaQyao naayaT/aojana Dayaa@̂saa[-DmauLoca sadI- vaaZNyaacao pk̀ar GaDtat. idGa- kaLanaMtr saat%yaacyaa sadI-mauLo 
dmaa tap ho naohmaIcao Aajaar banaUna jaatat.  
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AaoJaaona : ³ O4´ :  
 idvasaBar hvaot AaoJaaona va naayaT/aojana Aa@̂saa[-Dcaa kmaI jaast haoNyaacaa KoL caalalaolaa Asatao AaoJaaonacyaa saat%yaacyaa 
maa­yaamauLo kalaaMtranao fuFfusao duba -la hao}na dmyaasaarKo raoga vaaZIsa laagatat.  
vhaolaoTa[-la Aar̂gaînak kMpa}MD³ VOC´ :  
 ivaivaQa rsaayanao va rasaayainak ]%padnao yaaMcyaa vaapranao yaa ]%padnaaMcao baaYpIkrNa haoto va vhIAaosaI tyaar haotat. yaatIla 
kahI GaTk ho maanavaI Aaraogyaasa sarLpNao Gaatk Asatat tr kahI saurixatpNao Asatat. bahutaMSaI vhIAaosaIMcao saUya-pk̀aSaat 
AaoJaaonamaQyao $paMtr hao}na jaato va AaoJaaona AMtt: Gaatk p̀dUYaNa GaTkacao kama krtao. poT/aolapMpavarIla gaaDI Bartanaa ]DNaaro 
poT/aola¸ Garalaa rMga dotanaa iqanar va Aa^[-lapoMTcaa vaapr [%yaadI gaaoYTI vaatavarNaatIla vhIAaosaI vaaZvatat.  
kaba-na maaonaa@̂saa[-D ³ Co´:  
 Aaraogyaasa A%yaMt Gaatk Asaa ha vaayaU ApUNa- jvalanaanao tyaar haotao vaITBaTyaa¸ CaoTo CaoTo tsaoca maQyama va maaozo ivaja inaima-
tIsaca vaahnaaMcyaa [MijanamaQaUna ha baahor pDtao. Aaplyaa r@tamaQyao Aaî@sajana vaahNyaacao kama krNaaro ihmaaoglaaobaInamaQyao Aaî@sajana 
eovajaI imasaLUna jaatao va SairratIla sava- Baagaat paohaocatao %yaamauLo ha vaayaU A%yaMt ivaYaarI AsaUna kahI imainaTo saat%yaanao saMpka-t 
Aalyaasa maR%yaUhI AaoZvaU Saktao ho Aitraokacyaa pirisqatIt hao} Sakto prMtu kmaI saMpka-t ikMvaa hvaotIla kmaI p̀maaNaat kaba-na 
maaonaa@̂saa[-D Asalyaasa ca@kr yaoNao̧  DaoL duKNao ivacaarxamata Aqavaa kaya-xamata kmaI haoNao Asao pk̀ar  GaDtat.  
vaayaU pd̀UYaNaacaa AaraogyaavarIla pirNaama :  
 vaayaU pd̀UYaNaacaa savaa-t Gaatk pirNaama SvasanasaMsqaovar haotao var namaUd kolyaapm̀aaNao ivaivaQa pd̀UYak GaTko Svasana vyavasqaovar 
hllaa caZvatat AaoJaaona¸ naayaT/aojana Dayaa@̂saa[-D ho fuFfusaaMvar AitSaya Gaatk pirNaama krtat.  
inasagaa-tIla [tr GaTkaMvar pirNaama :  
 kovaL manauYyaca navho tr inasagaa-tIla [tr GaTkaMvar p`dUYaNaacao ivapirt pirNaama haotat salfr Dayaa@̂saa[-D va naayaT/aojana 
Dayaa@̂saa[DmauLo AamlaQamaI- pavasaacaI inaima-tI haoto va %yaacao ivapirt pirNaama jaimanaIvar va ipkaMvar haotao.  
[tr pirNaama :  
 rbar ho AaoJaaonacyaa saMpka-t AalyaamauLo to kDk banato va %yaacao AayauYya kmaI haoto tsaoca AaoJaaonacyaa Aist%vaanao kpDyaaMcao 
rMgahI À gaaDyaaMcao rMgahI ifko haotat. tajamahala¸ gaÌsamaQaIla AËaopaoilasa yaa va jagaatIla [tr mah<vaacyaa vaastUMcao saaOMdya-doKIla 
vaayaUpd̀UYaNaamauLo kmaI Jaalao Aaho saaQyaa baaMQakamaacaohI AayauYya kmaI haoto. kaba-na Dayaa@̂saa[-Dcyaa saat%yaacyaa ]%saja-naanao jaagaitk 
tapmaanavaaZIcaI samasyaa BaoDsaavaNao caalaU Jaalao Aaho.  
]paya yaaojanaa : 
 vaayaU pd̀UYaNaat pd̀uYako ekaca jaagaI tyaar haotat koMdÌya ]%saja-na ³ Point Sources´ Aqavaa sava-~ qaaoDyaa qaaoDyaa 
pm̀aaNaat saava-i~k ]%saja-na ³ Diflused Sources´ tyaar haotat koMdÌya ]%saja-na haoNyaacao ]dahrNa mhNajao AaOVaoigak izkaNao¸ 
vaIjainaima-tI karKanao̧  tr saava-i~k ]%saja-naacao ]dahrNa AaplaI vaahtUkvyavasqaa Qarta yao[-la jar pd̀uYaNa ekaca jaagaI haot Asaola 
tr %yaavar inayaM~Na imaLvaNao saaopo Asato prMtu sava-~ qaaoDyaa qaaoDyaa pm̀aaNaat haoNaa­yaa saava -i~k ]%saja-na pd̀UYaNaavar inayaM~Na imaLvaNao 
ho KUpca AvaGaD Aaho ivaivaQa pk̀arcao kDk inayama va kayado yaaMnaI AaOVaoigak xao~atUna haoNaa­yaa pd̀UYaNaavar ivakisat doSaat ba­yaaca 
pm̀aaNaat inayaM~Na imaLvalao Aaho prMtU Baart va [tr ivaksanaiSala doSaat AjaUnahI mhNaavao [tko yaSa imaLalaolao naahI. kayaVacaI kDk 
AMmalabajaavaNaI maQaIla ~uTI¸ tM~&ana vaaprNyaaba_la AsalaolaI Aaiqa-k ]daisanata va maaihtIcaa ABaava hI p`mauK karNao Aahot saava-i~k 
]%saja-naacyaa pd̀UYanaavar tM~&anaatIla sauQaarNaa va ]jao -caa kmaI vaapr yaatUnaca sauQaarNaa krta yaoto saQyaacyaa ivaksanaSaIla doSaaMcaI 
vaaZtI Aqa-vyavasqaa va }jao-cyaa vaaZta vaapr tsaoca ivakisat doSaatIla drDao[- Asalaolaa maaozyaa pm̀aaNaavarIla vaapr yaamauLo }jao -caa 
vaapr kmaI haoNao saQyaatrI ASa@ya idsat Aaho %yaamauLo tM~&anaatIla sauQaarNaa ikMvaa pd̀UYaNariht navaIna vas vast }jaa-s~aotacaa SaaoQa 
yaavar AvalaMbaUna rahNao AavaSyak Aaho.  
 vaahnaaMmaQyao tM~&ana sauQaarNyaasa maaoza vaava Aaho. ivaivaQa pk̀arcao kT̂aîlaiTk knvhhT-r¸ iflTr yaaMcyaa vaapranao vaahnaatUna 
baahor pDNaa­yaa pd̀UYaNaavar inayaM~Na imaLvata yaoto. prMtu kaoNa%yaa pk̀arcyaa }jaa -s~aotanao jaagaitk tapmaana vaaZ raoKta yao[-la yaavar 
AjaUna trI samaaQaanakark ]<ar saapDlaolao naahI.  
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2´ jala pd̀UYaNa :  
 jala pd̀UYaNa mhNajao paNyaacyaa s~aotaMcao p`dUYaNa jalapd̀UYaNa hI ek maanavainaima-t samasyaa Aaho. paNaI ho maanavaacyaa maulaBaUt 
garjaaMpOkI ek Aaho. AaOVaoigak vasaahtI va karKanyaatIla rasaayainak pdaqa- kaoNa%yaahI pìËyaoivanaa nadI¸naalao va [tr 
jalas~aotaMmaQyao saaoDlao jaatat nadIt kpDo QauNao̧  BaaMDI GaasaNao yaamauLo rasaayainak p̀iËyaa kolaolyaa vastU paNyaat imasaLlyaanao̧  paNaI maRt 
pavalyaanao paNaI maaozyaa pm̀aaNaavar pd̀UiYat haoto.  
jala pd̀UYaNa AaiNa Aaraogya :  
 paNyaatUna haoNaa­yaa saMsagaa -mauLo maR%yaUmauKI pDNaa­yaaMcao p`maaNa savaa -iQak Aaho ivaSaoYat: paca vaYaa-cyaa AatIla maulao ASaa saMsagaa-
laa baLI pDtat jagaNyaasaazI sajaIvaaMnaa paNyaacaI A%yaMt garja Asato. jagaat ]plabQa Asalaolyaa paNyaapOkI f@t 1 to 1.5% 
paNaIca ipNyaayaaogya Aaho karNa pRqvaIvarIla ekUNa paNyaapOkI javaL javaL 98% paNaI ho samaud ̀AaiNa vaYaa-cyaa sva$pat Aaho. 
%yaamauLo ipNyaayaaogya paNaI japUNa vaaprNao garjaocao Aahoca AaiNa ipNyaayaaogya paNyaat pd̀UYako imasaLNyaapasaUna qaaMbavaNaosauQda garja ocao 
Aaho. jala pd̀UYaNa ho AaplyaasaazI KUPa hainakark Aaho.  
jalapd̀UYaNaacaI karNao :  

 AaOVaoigak rasaayainak pdaqa- paNyaat saaoDlyaamauLo  

 saaMDpaNaI¸ maOlaayau@tpaNaI jalaaSayaat saaoDlyaamauLo  

 rasaayainak Kto̧  ikTknaaSako paNyaat imasaLlyaamauLo  

 paNyaatIla jaIva maRt hao}na kujalyaamauLo  

 kcara ikMvaa t%sama pdaqa- paNyaat Taklyaanao  

 janaavaro̧  kpDo̧  BaaMDI nadIcyaa izkaNaI Qautlyaanao  

 maRt janaavaro nadIt Taklyaanao  

 rasaayainak rMgakama kolaolyaa PlaasTr Aaf̂ pîrsapasaUna banaivalaolyaa mautI-Mcyaa ivasaja-naamauLo paNyaacao pd̀UYaNa haoto.  

 jalapd̀UYaNaamauLo paNyaamaQyao jaIvaaMNaUMcaI ]%p<aI haoto Asao jaIvaaNaUyau@t paNaI iplyaanao Anaok raoga ]%pnna haotat. yaamaQyao 
Aitsaar ]laTI¸ kavaIL¸ ivaivaQa p̀karcao tap¸ pTkI¸ malaoiryaa¸ Kaoklaa¸ sadI-saarKo ivakar haotat.  

 rasaayainak pdaqa-yau@t paNaI saovana kolyaasa %yaaMcaa A%yaMt vaa[-T pirNaama Aaplyaa ikDNyaaMvar haotao. ikDnaI inakamaI haoNa o 
yaasaarKo gaMBaIr vyaaQaI ]%pnna haotat.  

 samaudàmaQyao tolagaLtI JaalyaamauLo samaudàtIla jalacar maR%yaUmauKI pDtat.  
  ASaa pQdtInao varIla sava- karNaamauLo ho paNaI caaohaobaajaUMnaa p`dUYaNaacyaa ivaL#yaat saapDlao Aaho.  
 
]paya :  
 paNaI pd̀UiYat¸ duiYat hao} nayao mhNaUna p%̀yaokanao hatBaar laavalaa paihjao Saotk­yaaMnaI nadI naalao AaoZyaatlyaa paNyaat ikD 
raoga inayaM~NaacaI AaOYaQao rsaayanao saaoDU nayaot pMp vagaOro QauvaU nayao %yaacaI dxata GyaavaI.  

koimakla karKanyaaMnaI Agar [tr karKanyaaMcaI Aaplao saaMDpaNaI nadI¸ naalyaat na saaoDta %yaaMcao SauQdIkrNa k$na SaotIsaazI 
JaaDaMsaazI vaapravao yaacaI ]<ama ]dahrNao duQa DoA­yaaMnaI GaalaUna idlaolaI Aahot. saaonaa[ - dUQa saMGaanao saaMDpaNyaavar hjaarao fLJaaDM ]BaI 
k$na ek ]%padnaacao saaQana ]Bao kolao Aaho. kagad AaiNa saaKr karKanyaatIla maLI AaiNa [tr dv̀a$p pdaqa- baojaabadarpNao 
kuzohI saaoDU na dota %yaavar pìËyaa k$na vaapr kravaa mhNajao paNaI duiYat vhayacao TLola.  
 ipNyaacyaa paNyaacao SauQdIkrNa k$ nayao maga to ipNyaasaazI vaapravao ASaI AajacaI sagaLIkDo isqatI inamaa-Na JaalaI Aaho. 
paNaI ]kLUna GaoNao savaa-Mt ]<ama. paNaI tpasaNaI Ahvaalaanausaar %yaacao SauQdIkrNa k$na Gao}naca ipNyaasaazI vaapravao.  
 ikD raoga tna inayaM~NaasaazI jaI AaOYaQao maarlaI fvaarlaI jaatat %yaaMcyaabaabatIthI tI paNyaaWaro maatItUna BaUgaBaa-t paNyaalaa 
duiYat krNaar naahIt Agar BaUpRYzavarIla jalasaazyaalaa pd̀UiYat krNaaro naahIt yaacaI dxata GyaavaI.  
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 paNaI pd̀UYaNa ho 100% maanavainaima-t Aaho ho inasaga-inaima-t naahI mhNaUnaca p%̀yaokanao maI paNaI duiYat krNaar naahI Asao zrvaUna 
svacC¸ SauQd paNaI yaa maaoihmaot sahBaaga Gaotlaa tr na@kIca paNyaacao pd̀UYaNa kmaI k$ SakU AaiNa AapNaca AaplyaasaazI svacC paNaI¸ 
SauQd paNaI imaLvaU SakU naVa va tlaavaamaQaUna kcara vaahUna naoNyaasa prvaanagaI do} nayao.  
 SaotImaQyao rasaayainak KtaeovajaI saoMdÌya SaotIsaazI pào%saahna idlao paihjao.  
 jalamaaga- AaiNa iknaaro yaaMcaI inayaimat svacCta kolaI paihjao AaiNa PlaîsTkcaa vaapr qaaMbavalaa paihjao.  
 
inaYkYa- :  
 jalapd̀UYaNa Aata AaNaIbaaNaIvar paohaocalao Aaho AaiNa mhNaUna Aaplyaalaa %varIt kahI pm̀auK pavalao ]calaNyaacaI garja Aaho 
AaiNa ASaa pk̀arcyaa kamaat kaoNa%yaahI pk̀arcaa ivalaMba Gaatk z$ Saktao.  
 Aaplyaalaa paNaI ipNyaasaazI¸ AaMGaaoLIsaazI¸ isaMcana [%yaadIsaazI vaapravao laagato AaiNa Asao paNaI ivaYaarI saDlaolao paNaI¸ 
AsaMpR@t pdaqa- AaiNa [tr GaaNa pv̀aaiht paNyaamaQyao Aalao tr paNyaacaI gauNava<aa GaTto ho samajaNao mah<vaacao Aaho kI gailacC paNaI 
hainakark jaIvaaNaUMcao vaahk Aaho jao Aaplyaa AaraogyaasaazI hainakark Aaho mhNaUna AapNa naVa AaiNa [tr jalasaMsaaQanaaMcyaa 
svacCtokDo baarka[-nao laxa idlao paihjao. jala pd̀UYaNa ivaraoQaat vyaapk saamaaijak jaaga$kta AiBayaana sau$ krNyaacaI garja Aaho. 
paNaI ho AmaRtca Aaho AaiNa mhNaUnaca paNaI svacC zovaNao ho Aaplao kt-vya Aaho.  
 hyaa vaO&ainak yaugaat pd̀UYaNa kmaI krNaosaazI ek maa~ ]paya mhNajao saamaijak jaagaRtta ha Aaho. imaDIyaalaa hI yaa saMdBaa-
t saMdoSa doNao AitAvaSyak Aaho samaUhIk pỳa%naatUnaca pd̀UYaNa saar#yaa vaOiSvak samasyaolaa inayaMi~t kolao jaavaU Sakto Anyaqaa Aaplyaa 
yaoNaa­yaa ipZIlaa AitSaya gaMBaIr samasyaolaa saamaaoro jaavao laagaola. 
 
saMdBa- : 

1. pd̀UYaNa ek samasyaa ­ Da.̂ikSaaor pvaar 
2.  pS̀na AaiNa pS̀na  ­ Da.̂Ainala AvacaT 
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^rG <Grkuk ;k dkO;laxzgkrwu vfHkO;Dr >kysY;k i;kZoj.kfo"k;d tkf.kok* 
 

izk- Hkhejko [ka- okuksGs 
lgk¸;d izk/;kid] ejkBh foHkkx 

;’koarjko pOgk.k okj.kk egkfo|ky;] okj.kkuxj- 
 

izLrkouk 
ejkBh lkfgR;ke/;s nfyr lkfgR;kpk izokg vR;ar tksjdli.ks vfHkO;Dr gksr vkysyk vkgs- ;k lkfgR;izokgkrhy ledkyhu dkGkps 

izfrfu/khRo mtkxj dj.kkÚ;k dohae/;s doh ygw dkuMs ;kaps uko vxzdzekus ?;kos ykxsy- R;kaP;k dkO;laxzgkr loZgkjk lekt] d"Vdjh] oafpr] 
’kksf"kr lektkP;k O;Fkk osnuk o nq%[k ekaMysys vkgs- doh iz’kkldh; lsosr vlY;keqGs rsFkhy vusd leL;kaps fp=.kgh R;kaph dfork ekaMrs- ygw 
dkuMs ;kaps vusd dkO;laxzg izdkf’kr >kysys vkgsr- R;ke/;s dzkarhioZ ¼1983½] Vkpk fVHkk ¼1996½ o rG <oGrkuk ¼2012½ gs dkO;laxzg 
vkgsr- R;kaP;k dzkarhioZ o Vkpk fVHkk ;k dkO;laxzgkaps vuqokn fganhlg vU; Hkk"kkae/;s >kysys vkgs- vusd fo|kihBkaP;k vH;kldzeke/;s ;k 
dkO;laxzgkapk lekos’k >kysyk vkgs- rG <oGrkuk ;k dkO;laxzgkph ifgyh vkoŸ̀kh 2012 lkyh izdkf’kr >kysyh vlwu ekpZ 2014 Ik;Zr ;k 
dkO;laxzgkP;k rhu vkoR̀;k fu?kkY;k- gs ;k dkO;laxzgkrhy vk’k;kps o fo"k;kps eksBsi.k vkgs- l/;k ;k dkO;laxzgkpk lekos’k f’kokth 
fo|kihBkrhy ejkBh fo"k;kP;k ch- ,- Hkkx 2 e/khy vH;kldzeke/;s >kysyk vkgs- gk dkO;laxzg ,dw.k pkj foHkkxke/;s foHkkxysyk vlwu i"̀Bkaph 
la[;k 102 brdh vkgs- dkO;laxzgkP;k eq[kì"Bkojhy fp= vR;ar cksyds vlwu ijaijkxr nkfjnz;koLFkse/;s] O;oLFksus fipysY;k lektkps fp=.k 
dj.kkjs vkgs- rlsp eyi"̀Bkoj Nkiysyk vk’k; lkekftd Ik;kZoj.kkph tk.kho mtkxj dj.kkjk vkgs- lR;] foosd] ekuork bR;knh /kkj.kkaph ti.kwd 
o :to.kwd d:u uohu uoekuokph fufeZrh dohyk visf{kr vkgs-  

 
’kks/kfuca/kkph mfÌ"V s 

1- "rG <oGrkuk' ;k dkO;laxzgkrwu vfHkO;Dr >kysyh Ik;kZoj.kfo"k;d tk.kho Li"V dj.ks- 

2- dkO;laxzgkrhy Ik;kZoj.kfo"k;d tk.khokaps egŸo Li"V dj.ks- 
"rG <oGrkuk' ;k dkO;laxzgkrwu vfHkO;Dr >kysY;k Ik;kZoj.kfo"k;d tkf.kok 

      Hkkjrke/;s xsY;k rhu pkj n’kdkaiklwu Ik;kZoj.k gk ’kCn fo’ks"k:ikus okijyk tkr vlyk rjh fulxZ o Ik;kZoj.kfo"k;d 
tkf.kokaph ti.kwd izkphu dkGkiklwu :< vlysyh fnlrs- ekuo vkf.k fulxZ ;kaps ukrs vrwV vlwu rs ijLijkaps vfoHkkT; 
Hkkx vlY;kps o.kZu vusd izkphu xzaFkkrwu vkysys vkgs- ek.kwl o fulxZ ;kaP;krhy ,sD;Hkko vusd lar egkRE;kauh vkiY;k 
lkfgR;krwu o izcks/kukrwu mtkxj dsysyk vkgs- fulxkZrhy dks.krhgh oLrw] inkFkZ ekuoklkBh vR;ar mi;qDr vlY;kus R;kps 
tru o lao/kZu dj.ks xjtsps vkgs- ekuokdMwu gksr vlysyk fulxkZpk uk’k Fkkacfo.ks vR;ar xjtsps vkgs- ßfulxZ 
Ik;kZoj.kkfo"k;h ,dsdkGh vl.kkjk ek.klkP;k eukrhy vknj tkxfo.;kps vkf.k Ik;kZoj.kps iz’u lksMfo.;kps ekxZ nk[kfo.;kps 
lkeF;Z HkkjrkP;k lkaLdf̀rd okj’kkr vkgs- gk okjlkp fulxZ Ik;kZoj.kkdMs c?k.;kph] R;kP;k’kh Lor%yk tksMwu ?ks.;kph vkf.k 
R;kps ewY; tx.;kph n"̀Vh nsÅ ’kdrks-Þ1 fulxZ gk vnHkwr vkgs- rks rkjd vkgs- R;keqGs R;kps tru dj.;kph /kkj.kk] fopkj 
orZeku ekuoki;Zr iksgpfo.;klkBh vusd lk/kus vkf.k ek/;es iz;Ru’khy vlysyh fnlrkr- R;kiSdh vR;ar izHkkohi.ks 
lkfgR;kus Ik;kZoj.kkps cnyr pkyysys :Ik o R;kaph xaHkhjrk ekaMysyh vkgs- ygw dkuMsph dfork gh ekuoh thoukP;k gj,sd 
iz’ukauk okpk QksM.;kps dke djhr vlysyh fnlrs- ekuork] lerk] U;k;] ca/kqrk] oSKkfudrk bR;knh vusd ewY;kacjkscjp 
Ik;kZoj.kkph tk.kho vfHkO;Dr djrs- doh ygw dkuMs ;kaps ckyi.k vR;ar gyk[khr xsys vlY;kph tk.kho R;kaP;k dkO;kr 
dk;e vlysyh fnlrs- vkiY;k oMhykaP;k tx.;kr lkriqMk ioZrkaps egŸo lkaxrkuk doh Eg.krks]  

ßCkki ch d/kh jaxkr vkyk 
dh lkriqM;kP;k jkaxkrhy xks"Vh lkaxk;pk 

fdjZ taxykr map igkMkoj 
jkg.kkÚ;k nk<hokY;k laU;k’kkph 
R;ku fnysY;k lkcjh fo|sph 

Hkwd Hkkxfo.kkÚ;k daneqGkaphÞ2 
        fulxZ larqyukps fu;eu fulxkZus dsysys vkgs- ioZrjkaxk] map map f’k[kjs] >kMs] Ik’kwi{kh] pkjk ik.kh bR;knh loZ xks"Vh 
fulxZ ;sFkhy thokauk eqDri.ks nsrks- dohP;k oMhykyk tsOgk dkgh dkj.kkus xko lksMkos ykxys( rsOgk lkriqM;kP;k ioZrjkaxkauh 
R;kyk Lohdkjys- rsFks oLrh dj.kkÚ;k thokauk txfo.;kps dke lkriqMk ioZrkus Eg.ktsp fulxkZus vkilwdi.kkus dsysys vkgs- 
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fulxZ vkiY;k izR;sd dr̀hrwu Ik;kZoj.kkps larqyu jk[kr vlrks- fulxkZdMs pyk gk lans’k lar EkgkRE;kauh vki.kkl iwohZp 
fnysyk vkgs- rsFks okLrO; dj.kkÚ;k daneqGs o fofo/k Lo:ikps QGs gs fulxkZus fnysys ojnku vkgsr- 

ßlkriqMk 
fpofpo.kkÚ;k vkdk’ky{kh jaxhr ia[kkapk fuokjk 
>kMk>qMikarwu lGlG.kkjk ftoar taxy okjk 

fujkxl m?kM;kukxM;k ewG fuoklhapk lgkjk vu 
egwP;k Qqykauh cs/kqan >kysyk fgjokdap ilkjkÞ3 

lkriqM;kP;k vFkkax] map vlysY;k lkr ioZrjkaxk Eg.kts ,d izdkjps tls vkiys OkSHko vkgs- R;kizek.ksp R;k ioZrkus fdrhrjh 
thokauk vkljk fnysyk vkgs- R;ke/;s vusd jaxhcsjaxh i{kh vkgsr] izk.kh vkgsr] vkfniklwu okLrO; dj.kkjs vkfnoklh vkgsr o 
vla[; fofo/kkaxh tkrhph >kMs vkgsr- ;k >kMk>qMikrwu okg.kkjk lnSo ftoari.kkuk lans’k iksgpfo.;kps dke djhr vkgs vls 
dohyk okVrs- R;kauh fulxZpdz lkaHkkGys vkgs- R;keqGs Ik;kZoj.kkps ;ksX; j{k.k gksr vkysys vkgs- ;k ioZrkps egŸo 
vkfnoklhaP;k tx.;kr vkf.k thoukr vusdkaxh Lo:ikps vkgs- rs fulxkZ’kh] ioZrk’kh] rsFkhy >kMka’kh] izk.;ka’kh osxGs ukrs 
tksMwu thou txr vlrkr- R;kfo"k;hP;k vkfnoklhaP;k eukrhy Hkkouk dohyk vkfnoklh ikM;koj ,sdk;yk feGrkr] 

ß>kMa igkMkph ysdja gk;sr lk;c 
muokÚ;kr] ikolkP;k ekÚ;kr ch 
gk Mksaxj e: uk; nsr R;kLuh 

ek;cki gksÅu xqjk<ksjkalxV vkekLuh 
R;ksp laHkkGrks vkepks vkcksÞ4 

       doh iz’kkldh; vf/kdkjh Eg.kwu lkriqMk ioZrjkaxkr ;srks- rsFkhy LkeL;k tk.kwu ?ks.;klkBh cgwy vlysY;k vkfnoklh 
ikM;kokj tkrks- R;kosGh rsFkhy vkfnoklhdMwu fulxkZph] >kMkph ekuoh LokFkkZiksVh dŸky dsyh tkr vkgs ;kph ekfgrh 
feGrs- ;kf’kok; Mksaxj] >kMs] Ik’kwi{kh] vkfnoklh ;kaP;ke/khy ukrslaca/kgh y{kkr ;srkr- Åu] okjk] ikÅl ;klkj[;k vusd 
vkiR;k vkY;krjh vkEgkyk gk Mksaxj oMhydhP;k ukR;kus lkaHkkGrks vls ;sFks okLrO; dj.kkÚ;k vkfnoklhaps Bke er vkgs- gh 
Ik;kZoj.kfo"k;d izxYHkrsph tk.kho vkfnoklh vxnh izkphu dkGkiklwu tksiklr vkysyk vkgs-  
        fulxZ vkf.k ekuoh thou ijLijkyk dls iwjd vkgsr ;kps fp=.k doh vkfnoklh vkf.k lkriqMk ioZr ;kaP;k 
thoutkf.kokrwu ekaMrks- vkfnoklh gk fulxkZr tUerks o R;kP;k vklÚ;kus vkiys laiw.kZ thou O;rhr djrks- R;kyk mi;qDr 
vlysys vusd lk/kus] vyadkj] gR;kjs taxykrwup izkIr >kysys vkgsr- R;keqGs R;kP;k thoukr fulxkZyk vR;ar egŸokps 
LFkku izkIr >kysys vkgs- tsOgk R;kyk vko’;d vl.kkÚ;k xks"Vh izkIr gksrkr rsOgk rks vkuanh gksrks- R;kpk vkfo"dkj uR̀;kP;k 
ek/;ekrwu O;Dr djrks- [kja rj doh ;k tx.;kyk fulxZiwjd Eg.krks- vMk.kh Eg.k.kkÚ;k yksdkauk rks letow ikgrks dh] gsp 
[kjs tx.ks vkgs- ;krwu gk vkfnoklh lewg Ik;kZoj.kkps j{k.k o lao/kZu djhr vkgs- 

ßysdja xekoysY;k cq<;kpk 
rGrGkV ch ybZ oaxG vLrks lk;c 

jktkyk ch rq:axkr tkoa ykxra 
vu ikj OgR;kpa uOgra Ogra!Þ7 

vkt loZ= ioZr] taxya u"V gksr vkgsr- veki izdkjph >kMkaph dŸky gksr vkgs- R;keqGs vkfnoklhaps tx.ks vo?kM gksr 
pkyys vkgs- >kMs o ioZr ;kaps ukrs ysd: o ckikps vlY;kps o.kZu dsysys vkgs- ijaijkxr dkGkiklwu lektke/;s :rwu 
jkfgysY;k vusd pkaxY;k lanHkkZpk mYys[k djrkuk VGVGkVkpk lanHkZ mtkxj gksrks- jkokpk jad gks.;kl Qkj osG ykxr ukgh- 
gh xks"V Ik;kZoj.kkph ukl/kql dj.kkÚ;k o fc?kkM fuekZ.k d: ikg.kkÚ;k yksdkauh y{kkr ?ks.ks lexz ekuotkrhlkBh vR;ar 
vko’;d >kysys vkgs- rls >kys Ukkgh rj R;kps ifj.kke vki.kkl fuf’prp Hkksxkos ykxrhy vls okVrs- doh Ik;kZoj.kh; 
larqyukcjkscjp lekftd Ik;kZoj.k leku ikrGhoj ;koa ;klkBh mik;;kstuk lwfpr djrkuk Eg.krks]  

ßckik] 
eh iqdkjyk; ftgkn 

djhu EgUrks; gkxanjheqDr xko 
xksjxfjckauk fiM.kkÚ;k nq%[kkpa 
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lewG miVwu Vkdhu EgUrks; uko 
fQjohu EgUrks; lkoZtfud laMklkoj cqyMks>j 

HkwjG ?kkyr ukgh eyk 
Xkw ?kk.khoj txk;yk lkax.kkj xktjÞ8 

Ikzkphu o.kZO;oLFksus xzklysyk ’kwnz letyk tk.kkjk ekuoh lewg vR;ar ?kk.khps dkes djhr vkysyk vkgs- gs ijaijkxr yknys 
xsysys nq%[k doh ukdkj.;klkBh fofo/k mik;;kstukapk vk/kkj ?ksrkuk fnlrks- gkxanjheqDr xko >kys rj vLoPNrk] ?kk.khps 
lkezkT; u"V gksbZy ukgh- R;keqGs fipysY;k yksdkauk rs dke dj.;kph xjt mj.kkj ukgh- lkekftd larqyu lk/kY;keqGs 
ekuork izLFkkihr gksbZy vlsgh dohyk okVrs-  
     ekuokP;k fo"kerkoknh tx.;koj doh iz[kM ’kCnkr dksjMs vks<rks- doh ekuoh lektoknh Ik;kZoj.kkps larqyu lk/kwu 
ekuorkn fuekZ.k d: ikgrks- rG <oGrkuk ;k dkO;laxzgkrwu lkekftd] lkaLdf̀rd] jktdh; Ik;kZoj.kkph ppkZ fofo/kkaxh 
ekxkZus o Hkkf"kd vodk’kkP;k :ikus dohus ekaMysyh vkgs- 
 
fu"d"kZ 

2- "rG <oGrkuk' gk dkO;laxzgkr orZeku dkGkrhy xzkeh.k] vkfnoklh] ’kgjh] dk;kZy;] yksd’kkghpk vkiY;k 

Qk;n;kizek.ks okij] o.kZO;oLFkspk vfHktkri.kk v’kk vusd leL;kapk os/k ?ksrysyk vkgs- 
3- Ik;kZoj.kkps j{k.k o lao/kZu dj.ks gh dkGkph xjt vkgs gs fopkj rG <oGrkuk gk dkO;laxzg mtkxj djrks- 
4- Ik;kZoj.kkps j{k.k gsp ekuokps j{k.k Bjsy gh Hkwfedk gk dkO;laxzg Bkei.ks ekaMrks- 
5- Lkkekftd Ik;kZoj.k gs lekurkoknh] ekuorkoknh fuekZ.k >kys rj lexz ekuoh lewgkyk rs iks"kd Bjsy vls fopkj 

dkO;laxzgkrwu vfHkO;Dr gksrkr-  
 
lanHkZ 

1- xtsanzxMdj o"kkZ] inexa|k izdk’ku]iq.ks] i-̀ dz- 14- 

2- dkuMs ygw] rG <oGrkuk] yksdokLe; x̀g] eqacbZ] frljh vkoŸ̀kh 2014] i-̀ dz- 06 

3- r=So] i"̀B dz- 07 
4- r=So] i"̀B dz- 08 
5- r=So] i"̀B dz- 10 
6- r=So] i"̀B dz- 08   
7- r=So] i"̀B dz- 20]21 
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Abstract 

We survey the selected spots of Poladpur tehsil of Raigad district of Western Ghats from June 2013to 2014 

during rainy season .Western Ghats of India is well known for biodiversity hotspots. The selected spots are well known 

biodiversity hot spots in Poladpur Tehsil of Raigad district of Western Ghats. The ecological parameters viz. Rain fall 

,temperature ,humidity etc. are favorable for inhabitations of amphibians .We reported 13 species of amphibians belongs 

to 5 families 6 genera in Mangoan Tehsil of 342 species of amphibian found in India belongs to 15 families .  

Key Words: Amphibian fauna, Poladpur tehsil Western Ghats, etc  

 

Introduction:-  

 India has two well known as biodiversity hotspots amongst the 25 biodiversity hotspots of the world 

.Out of two ,western Ghats is one of the well known for biodiversity hotspots in India. As far as Western 

biodiversity is concerned the southern part of the Western Ghats is more explored than the northern Western 

Ghats, Maharashtra .As far as Western part of Poladpur tehsil is concerned Karje, Umarath, Kapada, Poladpur 

and Kangori are well known biodiversity hotspots in Kokan region of Poladpur Tehsil. The survey of Indian 

amphibian fauna has been developed by many herpetologists such as Annandale, Broulanger Daniel, Pillai, 

Dutta etc. Sekar (1989) Ravichandran and Pillai (1990), Daniel (1992),Dutta (1992) ,Padhy et al  (2000,2002) 

Frost et al (2006) ,Dinesh et al, (2011) and Jadhav et al (2007) . 

 

Study Area:  

Poladpur Tehsil in Raigad district of Maharashtra lies between latitude 17
0 

55’’and 180 05 N and 

longitude 73
0
50 and 74

0 
30 E .The famous Karje locate at latitude 17

0
 55 N and longitude 73

0
 05 E and 74

0
 05 

E and Umarath and kapada situated at latitude 17
0
20 N and longitude 73

0
 15 E. The Poladpur and kangori 

locate at latitude 17
0
55 and 18

o
 01 N and l0ngitude 73

0 
25 and 73

0 
30 E respectively .The selected spots cover 

with grassland, Semi evergreen forest and deciduous forest .Altitude of Kangori 754 m above the sea level and 

a average rainfall 3038 mm/year .Average temperature was 26
0C

 .Biodiversity of frogs and caecilians were 

least known. Hence, the attempt has made on fauna of amphibian from Poladpur tehsil.   

 

Materials And Methods:  

 The surveys were carried out during 2013-2014 in different selected spots of Poladpur Tehsil of 

Western Ghats, Maharashtra as a part to study of amphibian fauna .Survey were carried out mostly Karje, 

Umarath Poladpur and at fifteen day interval mostly during night in rainy season .We surved various habitats 

such as open land, dense forest, mixed forest and cultivated fields such as ground nut, Paddy and nachani. 

Studies diversity of amphibians especially Frogs, Toads, Caecilians particularly during night at ponds 

,Shallow streams ,hilly waterfalls and moist places nearby rivers ,booklets ,Ponds Swamps and its nearly 

moist and shadow places .Only sample specimen of Unknown species carried out in laboratory for further 

identification.  

During surved used the Nikon Camera for photographs of Frogs, Toads and Caecilians, Head torches 

for light, plastic bottle for collecting unknown sample specimen. After getting photographs frogs, toads and 

caecilians were released in their natural habitat. 

 

Results And Discussion:  

 During this survey, we reported 13 species of amphibians belongs to 5 families and 6 genera in 

Poladpur Tehsil of Raigad district Western Ghats. Prasad and et al (2013) reported 37 species of amphibians 

belongs to 8 families 14 genera in Patan tehsil.  
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Chick List of Amphibian fauna of Poladpur Tehsil of Raigad District of western Ghats. 

Sr. 

No 

Amphibian Species 

01 A) Family: Ranidae Gray 1825 

I Genus :Rana Linnaeus 1758 

 1. Rana tigerina  Daudin 1802 

 2. Rana hexcadactla Lesson 1834 

 3. Rana beddomi  

 4. Rana cyanophlyctis Schneidr  1799 

 5. Rana nilgeri 

 6. Rana temporalis Gunter 1864 

02 B) Family Racophoridae Hoffman 1932 

II Genus :Polypedates Tschudi 1838 

 7. Polypedates  maculates Gray 1864 

03        C) Family Bufonidae Gray 1825 

III Genus :Bufo Laurenti 1768 

 8. Bufo metanosticus Schneider 1799 

 9. Bufo stomaticus Lutken 1862 

  

04         D.Family Microhylidae Gunter 1858 

IV Genus Microhyla Tschudi 1838  

 10.Microhyla ornate  Dumeril &Bibron1843 

V  Genus: Uperodon Dumeril & Bibron 1843 

 11.Uperodon Globulosus Gunter 1864 

05 E)Family: Ichthyophidae Taylor 1968 

VI Genus :Ichthyophis Fitzinger 1826 

 12. Ichthyopis bombayensis  

 13.Ichthyophis Sp. 
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Abstract: 

 Hill streams in the Patan Tehsil District Satara are located in the Western Ghats. The study area is occupied 

with many seasonal aquatic habitats surrounded by forest and paddy fields. However very little attentions have been paid 

on the limnology of such seasonal aquatic habitats of hilly areas. Assessment of limnological parameters are significant 

to determine the ecological status of such water habitats. On present investigation the limnological parameters include 

temperature, pH, turbidity, total dissolve solid (TDS), total hardness, alkalinity, chlorides, dissolved oxygen (DO), and 

chemical oxygen demand (COD). The water quality parameters were studied for the period of three months from July 

2018 to September 2018. The variations recorded are correlated with the anthropogenic activities and surrounding 

ecological habitats. Moreover the present study representing the scientific record of physicohemical parameters of 

aquatic habitats of hilly areas. 

Keywords- Hill streams, limnological parameters, water quality. 

 

Introduction: 

The Western Ghats, located along the southeast coastlines of the Indian subcontinent, is a biodiversity 

hotspots (8) and is extremely rich in its diversity as well as endemicity (2, 4). And the hills in the Patan Tehsil, 

District Satara are the part of Western Ghats. The hilly region shows many streams which forms aquatic 

habitat. The quality of stream water at any point reflects several major influences, including the atmospheric 

inputs, climatic conditions and anthropogenic inputs (3, 15).   

Water is one of the most important compound to the ecosystem, without adequate quantity and quality 

of fresh water sustainable development will not be possible (11, 9). The healthy aquatic ecosystem is 

depended on the biological diversity and physico-chemical characteristics (20). Better quality of water is 

described by its physical, chemical and biological characteristics. But some correlation was possible among 

these parameters and the significant on would be useful to indicate quality of water (18).  

Water quality performs important role in health of human, animals and plants. The quality of surface 

water within a region is governed by both natural processes (such as precipitation rate, weathering processes 

and soil erosion) and anthropogenic activities (such as urban, industrial and agricultural activities and the 

human exploitation of water resources) (5, 6, 10). The water quality depends upon the hydrochemistry of the 

study area. In this view the survey was undertaken to know the physico-chemical parameters of water along 

the hill streams of Patan in monsoon season. 

Materials and methods: 

Samples were collected from three different stations in the morning hours between 9 am to 11 am in 

polythene bottle regularly. The water samples were collected fortnightly in the month July to September 2018. 

The water samples were immediately brought into laboratory for the estimation of various physico-chemical 

parameters like water temperature and pH were recorded at the time of sample collection while other 

parameters like turbidity, total dissolve solid (TDS), total hardness, alkalinity, chlorides, dissolved oxygen 

(DO),and chemical oxygen demand (COD) estimated in the laboratory. These water quality parameters were 

studied by using standard procedures. 

 

Result and Discussion: The fortnightly results of physico-chemical parameters are mentioned in table No. 2 

to 4 and graphs are shown below. 

Table 1: Methods used for physicochemical analysis 

Sr.NO. Parameters Method Unit 

1. Temperature Laboratory Method 
O
C 

2. PH Electrometric Method - 
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Table – 2: Analysis of water sample in July month 

                                                                   1 July 2018                             15July 2018 

Sr.No. Stations I II III I II III 

1. Temperature 21.40 21.70 21.50 21.80 21.70 21.50 

2. PH 7.80 8.48 7.90 7.45 7.55 7.80 

3. Turbidity 0.3 0.5 0.7 0.9 1.2 1.1 

4. TDS 70 100 120 120 140 130 

5. Hardness 30 35 37 34 46 30 

6. Alkalinity 23.50 35.25 33.40 42.30 56.40 50.15 

7. Chlorides 5.14 7.71 7.34 6.45 6.20 6.40 

8. D/O 8.15 7.99 7.34 7.45 7.40 7.80 

9. COD 1.9 2 1.7 2 1.9 1.5 

Table – 3: Analysis of water sample in August month 

                                                                          1 Aug 2018              15Aug 2018 

Sr.No. Stations I II III I II III 

1. Temperature 21.40 21.60 21.50 21.90 22 21.70 

2. PH 7.79 7.52 7.88 7.80 7.68 7.66 

3. Turbidity 1.9 2.6 1.8 1.7 1 1.5 

4. TDS 100 110 120 80 90 88 

5. Hardness 28 24 28 20 24 26 

6. Alkalinity 28.50 34.20 40.15 26.60 32.30 34.40 

7. Chlorides 6.17 7.20 7.10 5.14 6.17 5.6 

8. D/O 7.25 7.05 7.30 7.28 7.15 7.20 

9. COD 1.4 2 1.6 1.5 1.7 1.5 

Table – 4: Analysis of water sample in September month 

                                                                   1 Sept 2018                               15 Sept 2018 

Sr.No. Stations I II III I II III 

1. Temperature 22 22.7 22.9 23.8 23.4 23.9 

2. PH 7.30 7.50 7.80 7.40 7.48 7.88 

3. Turbidity 1.5 0.8 0.4 0.4 0.2 0.3 

4. TDS 100 120 110 82 94 152 

5. Hardness 24 26 30 28 26 52 

6. Alkalinity 32 40 38 34.20 45 49.80 

7. Chlorides 4.12 6.10 5.8 6.17 5.55 6.17 

8. D/O 7.20 7.26 7.24 7 6.70 6.80 

9. COD 1.5 1.4 1.8 1.6 1.9 1.7 

 

Temperature of water samples: 

Temperature range was six at which named variations from July to September at stations I, II and III. 

The temperature range recorded (21.40 – 23.8, 21.70 – 23.4 and 21.50 – 23.9) respectively. 

pH of water samples: pH is another important parameter and directly influences the abundance and 

distribution of the organisms. In natural water pH is ranged as 5-8.5.  In present study pH range recorded is 

3. Turbidity Nephelometric Method NTU 

4. TDS Gravimetric Method mg/l 

5. Hardness EDTA Titration Method mg/l 

6. Alkalinity Methyl Orange Method mg/l 

7. Chlorides Argentometric Method mg/l 

8. D/O Iodometric – Acid Modification 

Method 

mg/l 

9. COD Open Reflux – Titrimetric Method mg/l 
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between 7.00 to 8.50 tending towards alkaline side. It was not found below 7.00. Hence suitable for the 

aquatic organisms.   

 
Figure 1: Graphical presentation of temperature in three stations in July to September 2018 

 

Turbidity of water samples: 

 Turbidity is a measure of the cloudiness/clarity of water. Cloudiness is caused by suspended solids 

mainly soil particles (sand, silt, clay), microscopic plants and animals that are suspended in the water column. 

Moderately low levels of turbidity may indicate a healthy, well-functioning ecosystem, with moderate 

amounts of microscopic plants and animals present to fuel the food chain. However, higher levels of turbidity 

pose several problems for stream systems. In present study turbidity was recorded higher in early monsoon 

and declined in late monsoon season. 

 
Figure 2: Graphical presentation of turbidity in three stations in July to September 2018 

 

TDS of water samples: 

 Total dissolved solids are the total amount of mobile charged ions, including minerals, salts or metal 

dissolved in a given volume of water in mg/L. TDS is directly related to the purity of water and the quality of 

water purification system and affects everything that consumes, lives in, or uses water, whether organic or 

inorganic, whether for better or for worse. Common inorganic salts that can be found in water include 

calcium, magnesium, potassium and sodium, which are cations and carbonates, nitrates, bicarbonates, 

chlorides and sulphates which are anions. In present study TDS range is increased at starting the months of 

monsoon and decreased in late months of monsoon. 

Hardness of water samples: 

 Water hardness is an aesthetic quality of water and is caused mostly by the minerals calcium and 

magnesium but is classified or measured based on the level of concentration of calcium. Hardness is defined 

as the total of soluble Calcium and Magnesium salts presents in the water medium, which is expressed as its 

CaCO3 equivalent. The hardness range indicating soft nature of water due to little anthropogenic activities. 

Hardness below 75 mg/l is and indication of soft water. 

             
Figure 3: Graphical presentation of hardness in three stations in July to September 2018 

Alkalinity of water samples: 

 The bicarbonate alkalinity were estimated by titrimetric method as CaCO3mg/l. the carbonate 

alkalinity was detected by using phenolphthalein indicator and bicarbonate by methyl orange. Alkalinity is a 
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measure of productivity. Alkalinity range from 16.00 to 60.00 mg/l indicating moderately such in nutrients 

(17). Water bodies having a total alkalinity greater than 200 mg/l were found highly productive (13). Present 

range of alkalinity indicating towards moderate productivity of these streams. However Koushik and Saxena 

in 1999 has recorded alkalinity with rainfall. 

                
Figure 4: Graphical presentation of alkalinity in three stationsin July to September 2018 

 

Chlorides of water samples: 

 Chlorides in water are due to salts of sodium, potassium and calcium. Chloride in fresh water 

generally remains quite low and increases by the contribution of agriculture runoff, sewage and industrial 

effluent. Besides, human beings and other animals exert high quantities of chlorides together with nitrogenous 

compounds. The chloride concentration is harmless up to 1500 mg/l though it produces salty taste at 200 - 

250mg/l (19).                                                

             
Figure 5: Graphical presentation of alkalinity in three stations in July to September 2018 

 

D/O of water samples: 

 High dissolved oxygen is an important index of clean and healthy water. Increased temperature 

triggers biological and chemical reaction and consequently decreases the DO. The concentration of oxygen in 

an aquatic environment is a function of biological process such as photosynthesis or respiration and physical 

processes as velocity of water and temperature. Low oxygen concentration is generally associated with 

organic pollution, in some cases heavy contamination may totally result in the anoxic condition. Organisms 

have specific requirement for DO so lower concentration may affects the survival of aquatic organisms. For 

healthy fresh water body at least 5 mg/l DO is essential (22). In present study DO is recorded in between 7 to 

8.15. The range of dissolved oxygen is quite great in small water bodies. Kaushik and Saxena (1999) have 

recorded higher dissolved oxygen in monsoon due to wind and circulation of water. However the fluctuation 

in dissolved oxygen is regulated by photosynthetic and decomposition activities in the water bodies. 

               
Figure 6: Graphical presentation of dissolved oxygenin three stations in July to September 2018 
 

COD of water samples: 

 . The standard method for indirect measurement of the amount of pollution in a sample of water. The 

chemical oxygen demand test procedure is based on the chemical decomposition of organic and inorganic 
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contaminants, dissolved or suspended in water. In the present investigation the recorded low value of DO and 

higher values of BOD and COD can be described to the discharge of effluents and non-point source of 

pollution in the coastal area and mangrove station(14). In present study chemical oxygen demand was 

recorded in between 1.4 to 2 mg/ml.   

                      
             Figure 7: Graphical presentation of COD in three stations in July to September 2018 
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Ethics in Research 

Prof. Dr. Purnima Pattanshetti. 

Department of Education, 

Rani Channama University, Belgavi, Karnatak (INDIA) 

(Chairman: Environment Session- ICEEE-2019)  

 

Research that involves human subjects or participants raises unique and complex ethical, legal, social 

and political  issues. Research ethics is specifically interested in the analysis of ethical issues that are raised 

when people are involved as participants in research.  

The objectives in research ethics. 

I'm a member on the ethical committee constituted by  University of Science Malaysia (USM),since 

the last two years. Before that, a member of Ethical Committee for ICMR New Delhi for a period of five 

years. The experience is thought provoking and thought probing. This gives me the an urge to pen a concept 

article on the subject ' Ethics in Research' 

As I have already said Ethics has to pervade all types of research and in all areas of disciplines, Hence 

it becomes important to articulate why it is important to adhere to ethical norms in research. 

 One, norms promote the aims of research, such as knowledge, truth, and avoidance of error. ...  

 Two, many of the ethical norms help to ensure that researchers can be held accountable to the public. 

Research ethics committees have an important role to play in ensuring the ethical standards and 

scientific merit of research involving human subjects.  

 

There are several important obligations placed on the ethics committee. 

1. Sometimes making the right decision in the face of serious illness can be complicated. When there is 

uncertainty or disagreement, the *Ethics Committee can help. 

2. The Ethics Committee can help when a Medical Center staff (physicians, nurses, social workers, 

chaplains and others) and members of the community who are available to help patients, families, and 

other healthcare providers face difficult ethical decisions.   

3. The Ethics Committee meets free of charge to provide a safe, supportive, confidential forum in which 

you and others can think through a problem, consider different points of view and sort through 

options.  

4. Every attempt is made to involve key members of the health care team as well as the patient and 

family, as appropriate, in the process.  

5. After discussing the ethical issues at stake, the Ethics Committee offers advice in the form of a non-

binding recommendation. It is then up to those involved to decide what to do next. 

6. The main obligation of the Ethics Committee is to safe guard the PRINCIPLES of ethics in any 

research.  

They are: 

1. Good consequences. Researchers shall seek to ensure that their activities produce good consequences 

and that any adverse consequences are within the limits of acceptability. 

2.Quest for truth 

Research activity is a quest for new knowledge, with critical and systematic verification and peer 

review. Honesty, openness, systematicness and documentation are fundamental preconditions for achieving 

this goal. 

3.Academic freedom 

Research institutions shall assist in ensuring the researchers’ freedom in their choice of topic and 

methodology, implementation of research and publication of results. In commissioned research, the 

commissioning agency has the right to define the topic, research questions and scope of the research 

assignment in cooperation with the person or institution undertaking the assignment. The commissioning 

agency should not seek to unduly influence choice of methodology, implementation or publication. 

4.Quality 

Research should be of high academic quality. The researcher and institution are required to possess 

the necessary competence, design relevant research questions, undertake suitable choices of methodology and 

ensure sound and appropriate project implementation in terms of data collection, data processing and 

safekeeping/storage of the material. 

5.Institutional responsibility 
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The responsibility for ethical conduct rests not only with the individual researcher, but also with the 

research institution. The institution is responsible for ensuring compliance with good academic practice and 

for establishing mechanisms that can address cases of suspected violations of ethical research norms. 

6.Honesty 

Strive for honesty in all scientific communications. Honestly report data, results, methods and 

procedures, and publication status. Do not fabricate, falsify, or misrepresent data. Do not deceive colleagues, 

research sponsors, or the public. 

7.Integrity 

The researcher is responsible for the trustworthiness of his or her own research. Fabrication, 

falsification, plagiarism and similar serious violations of good academic practice are incommensurate with 

such trustworthiness. 

8.reference practice 

Researchers must adhere to good reference practices, which fulfil requirements for verifiability and 

form the basis for further research. 

9.Objectivity 

Strive to avoid bias in experimental design, data analysis, data interpretation, peer review, personnel 

decisions, grant writing, expert testimony, and other aspects of research where objectivity is expected or 

required. Avoid or minimize bias or self-deception. Disclose personal or financial interests that may affect 

research. 

10.Carefulness 

Avoid careless errors and negligence; carefully and critically examine your own work and the work of 

your peers. Keep good records of research activities, such as data collection, research design, and 

correspondence with agencies or journals. 

11.Openness 

Share data, results, ideas, tools, resources. Be open to criticism and new ideas. 

As a main rule, research results should be made available. Openness regarding research findings is essential 

for ensuring verifiability, for returning some benefit to the research participants and society in general, and for 

ensuring a dialogue with the public. Such communication is also a function of democracy. 

12.Respect for Intellectual Property 

Honor patents, copyrights, and other forms of intellectual property. Do not use unpublished data, 

methods, or results without permission. Give proper acknowledgement or credit for all contributions to 

research. Never plagiarize. 

13.Confidentiality 

As a general principle, those who are made the subjects of research are entitled to have their personal 

information treated confidentially. The researcher must prevent any use and communication of information 

that might inflict damage on individuals who are the subjects of research. Irrespective of the duty of 

confidentiality, researchers have a legal obligation to avoid punishable offences. The researcher must decide 

when and in what way the participant should be informed about limitations of the duty of confidentiality. 

14.Responsible Publication 

Publish in order to advance research and scholarship, not to advance just your own career. Avoid 

wasteful and duplicative publication. 

15.reference practice 

Researchers must adhere to good reference practices, which fulfill requirements for verifiability and 

form the basis for further research. 

16.Responsible Mentoring 

Help to educate, mentor, and advise students. Promote their welfare and allow them to make their own 

decisions. 

17.Respect for colleagues 

Respect your colleagues and treat them fairly. 

18.Social Responsibility 

Strive to promote social good and prevent or mitigate social harms through research, public education, 

and advocacy. 

19.Non-Discrimination and Impartiality. 

Avoid discrimination against colleagues or students on the basis of sex, race, ethnicity, or other 

factors not related to scientific competence and integrity. 

Impartiality means avoidance of confusing roles and relationships in a way that may give rise to reasonable 

doubt concerning conflicts of interest.  

 



Aayushi International Interdisciplinary Research Journal ( AIIRJ ) Special Issue No. 48 ISSN 2349-638x 
 

www.aiirjournal.com Impact Factor 5.707 Peer Reviewed Journal Mob.No. 8999250451 281 

 

20.Competence 

Maintain and improve your own professional competence and expertise through lifelong education 

and learning; take steps to promote competence in science as a whole. 

21.Legality 

Know and obey relevant laws and institutional and governmental policies. 

22.Animal Care 

Show proper respect and care for animals when using them in research. Do not conduct unnecessary 

or poorly designed animal experiments. 

23.Human Subjects Protection 

When conducting research on human subjects, minimize harms and risks and maximize benefits; 

respect human dignity, privacy, and autonomy; take special precautions with vulnerable populations; and 

strive to distribute the benefits and burdens of research fairly. 

24.Voluntary informed consent 

Consent is the main rule in research on individuals or on information and material that can be linked 

to individuals. This consent should be informed, explicit, voluntary and documentable. Consent presupposes 

the capacity to give such consent. To ensure real voluntariness, vigilance must be exercised in cases where the 

participant is in a dependency relationship to the researcher or in a situation of restricted freedom. 

 

How Ethical Committees look at the CASE STUDIES?  

1.Case Study: May I video the class? 

The researchers wanted to use participant-generated video to explore the experience of design 

students at university. Students would be invited to use a camera to record aspects of their life at university. 

They were keen to ensure students did not feel coerced to participate, or to falsify or distort data to appease 

university staff or the researchers. 

The researchers agreed that: no student involved in video data gathering would be identified to the 

faculty; students would be paid for the work that they were doing; the final report would be distributed only to 

senior staff in the faculty, so that no lecturer could guess the identity of the students; lecturers would be 

notified in advance of the study and of the possibility that students might approach them for permission to 

interview them or film in classes. 

1) Should the identity of those who are filming and those who are being filmed be protected and, if so, 

how would you do this? 

2) Whose consent might be needed? 

3) Should students be paid for this work and, if so, at what rate? 

4) What might the impact be on students who were unwilling to be video recorded in class? How might 

you minimise risks to them? 

Keywords: participant-generated video; anonymity; consent; compensation; insider research. 

2. Case Study: How do you use data on students? 

Your university has recently upgraded its learning management system which will enable a larger set 

of learning analytics to be made available to different parts of the institution. This set might also be linked to 

other data sets. The Student Association and the academics’ union have asked the university to clarify what 

data might be made available, under what circumstances, in what form and for what purposes. 

1) What would be good practice? 

2) What ethical issues exist in relation to 

a. collection of the data? 

b. the interpretation of data? 

c. storage of the data? 

Keywords: learning analytics; data linkage; data mining; data security 
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Conclusion: 

Our discussion may well have given the impression that the activity of doing educational research is 

saturated with agonizing ethical dilemmas. It is certainly true that any research project involves many 

potential ethical issues. However, these are by no means always very serious matters about which researchers 

need to worry or deliberate. Our view is that there is often a tendency to over- dramatise the seriousness of the 

ethical problems involved in social and educational research. For example, much of the time this research has 

relatively little significance for the people being studied, compared with all the other things going on in their 

lives. Indeed, it seems to us that, in ethical terms, social and educational research is not much different from 

many ordinary activities that we all engage in every day. There too there is always scope for identifying 

ethical issues that might need consideration. Much of the time these will have to be put on one side in order to 

get anything done, but some of them will be of such importance that they need to be addressed. Careful 

discrimination is required.  

It certainly seems to us that the sorts of ethical issues that arise in doing social and ethical research do 

not usually have the same level of seriousness as those involved in, say, carrying out randomised trials on the 

effectiveness of medical treatments. Here, the consequences for those being researched are likely to be 

potentially much more severe, though the benefits may also be greater. Indeed, we do not believe that even 

randomised controlled trials of educational interventions involve the same level of serious problems as those 

in medicine; though, as in the case of educational action research, there will always be issues to do with the 

nature and  consequences of the intervention concerned. Generally speaking, research which does not involve 

any major intervention in the lives of the people being studied is less likely to generate serious ethical issues. 

While there will be some occasions when major problems do arise, in our judgment these are not very 

common. Needless to say, our views on this matter are far from universally shared by educational researchers 

or by other stakeholders. However, this fact simply underscores what has been one of our main points here: 

that there is considerable room for reasonable disagreement about research ethics.  
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