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Abstract: 

Germination processes are profoundly influenced by ultraviolet (UV) radiation, with UV-B wavelengths 

playing a pivotal role in seed coat disruption and subsequent germination facilitation. While studies have shown 

varying effects on different plant species, the impact of UV radiation on germination rates, shoot and root 

elongation, and overall seedling morphology is undeniable. This article delves into the mechanisms behind UV-

induced germination alterations, drawing from empirical research to elucidate the intricate relationship between 

UV radiation and seed germination. 
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Introduction 

The primary challenge to terrestrial life includes 

the depletion of the stratospheric ozone layer and 

global climate change. One detrimental outcome of 

the thinning ozone layer is the increased penetration 

of solar UVB radiation (280-320 nm) reaching the 

Earth's surface (McKenzie et al., 1999). We all know 

sunlight is essential for plant growth and 

development, and the entire physiology and 

biochemistry of plants depend on specific 

wavelengths of light (Schmitt and Wulff, 1993). 

Alterations in the ratio of UV light can significantly 

influence biomass allocation due to even slight 

changes in light wavelengths, which profoundly 

affect plant responses (Maliakal et al., 1999). The 

stratospheric ozone layer, situated approximately 10-

30 km above the Earth's surface, serves as a 

protective shield against harmful UV radiation 

(Maliakal et al., 1999). The adverse effects of UV 

light are exacerbated by various topographic factors 

due to the thinning ozone layer (Reddy et al., 2004). 

The detrimental impacts of UV light were first 

documented by Hartley in 1881 (Hartley, 1881; 

Tevini and Teramura, 1989). The influence of UV 

radiation on plant functions, including germination, is 

significantly greater at high altitudes compared to 

low-lying areas. 

According to Kovacs and Keresztes (2002), 

ultraviolet (UV) radiation, which is more energetic 

than visible photons (400nm), facilitates a more rapid 

germination process by exerting a significant effect 

on the cell surface. This effect leads to the 

breakdown of the seed coat and subsequently 

promotes germination. However, research by Tevini 

et al. (1983) indicates that UV-B radiation at a 

dosage of 0.2 kJ/m²/day resulted in a germination rate 

reduction of 26% in radish seeds and 23% in 

cucumber and bean seeds, compared to control 

groups. Conversely, Krizek (1975) found no 

significant effect on the germination percentage of 

seeds subjected to UV-B treatment for a duration of 

72 hours. Furthermore, Staaij (1994) reported that 

enhanced UV-B irradiation did not impact the 

germination of Silene vulgaris seeds from both 

highland and lowland populations.  

The present study aims to investigate how 

UV-B influences the germination rate of seeds. 

Specifically, it examines the UV sensitivity of seeds 

from the finger millet species, Eleusine coracana 

(L.). 

Materials and Methods 

The experiment was conducted in the 

laboratory of the Botany Department at Vivekanand 

College, located in Kolhapur, Maharashtra. In this 

study, seeds of finger millet (Eleusine coracana (L.)) 

were used, sourced for their notable high protein 

content, an essential trait for these widely grown 

millets in regions across Asia and Africa. 

Initially, the selected seeds underwent surface 

sterilization using a 0.5% sodium hypochlorite 

solution for a duration of two minutes. Following 

this, the seeds were meticulously rinsed with water to 

remove any remaining sterilizing agent and then 

soaked in distilled water for two hours. After the 

soaking process, 25 seeds were arranged in sterile 

Petri plates, each with a diameter of 9 cm, lined with 

mailto:aiirjpramod@gmail.com
mailto:aayushijournal@gmail.com
http://www.aiirjournal.com/
mailto:sarikapatilbotany@gmail.com
mailto:subhashingle529@gmail.com


Aayushi International Interdisciplinary Research Journal (AIIRJ) 

VOL- XII ISSUE- II FEBRUARY 2025 
PEER REVIEW 

e-JOURNAL 

IMPACT FACTOR  
8.379 

ISSN  
2349-638x 

  

Email id’s:- aiirjpramod@gmail.com  Or  aayushijournal@gmail.com  
website :- www.aiirjournal.com 

Page No. 
 23 

 

two discs of Whatman No. 1 filter paper to facilitate 

germination. 

These prepared petri plates were then 

transferred to a radiation chamber designed for 

exposure to UV-B radiation. The source of this 

radiation was a UV-B fluorescent tube (model 

TL20W/12, manufactured by Philips, Holland), 

which was strategically positioned 30 cm above the 

Petri dishes. This setup ensured the emission of 

radiation levels greater than 280 nm, peaking at 312 

nm within the effective UV-B range of 280-320 nm. 

To filter out any unwanted radiation below the UV-B 

threshold, the fluorescent tube was encased with 

cellulose acetate paper. 

The experiment involved subjecting petri 

plates containing 25 seeds, which had been hydrated 

for half an hour with distilled water, to varying 

durations of UV-B radiation: 4, 8, 12, and 16 hours. 

To ensure the reliability of the results, each treatment 

duration, including the control group with no UV-B 

exposure, was replicated five times. Each Petri plate 

received an allocation of 5 ml of sterile distilled 

water to maintain consistent hydration levels 

throughout the experiment. 

For the germination studies, the petri plates 

were placed on a laboratory bench maintained at a 

temperature of 28°C and a relative humidity of 50%. 

The setup also included daylight supplementation 

using two fluorescent tubes providing light intensity 

of 1000 Lux. Daily observations were recorded, 

along with periodic additions of distilled water to 

preserve adequate moisture levels. These 

observations continued for up to ten days, allowing 

for comprehensive data collection on germination 

rates. 

Upon concluding the experiment, 

measurements were taken of the root and shoot 

lengths of the seedlings, as well as their fresh 

weights. Furthermore, the germination percentage 

and vigor index were calculated based on the 

collected data, providing insights into the effects of 

UV-B radiation on seed germination and seedling 

development. 

       

 
Fig. Different hours of UV-B treated seeds  

 

Observation table 

Sr. No. Control 4H 8H 12H 16H 

1 ARL 2.87 4.19 

 

4.08 

 

3.25 

 

2.6 

 

2 ASL 2.29 3.26 

 

3.07 

 

3.25 

 

2.02 

 

3 AW 0.43 0.42 

 

0.44 

 

0.37 

 

0.24 

 

4 VI 186 268 

 

266 

 

241 

 

222 

 

5 GP 80% 81% 85.3% 78% 67% 

                   Table indicating growth 

parameters in cm 

 

Results and Observations 

Germination proceeds more rapidly under 

ultraviolet (UV) radiation, which exhibits greater 

energy compared to visible light wavelengths (>400 

nm), thus exerting a more potent effect on cell 

surfaces (Kovacs and Keresztes, 2002). This elevated 

energy levels lead to the ultimate disruption of the 

seed coat, facilitating germination. Specifically, the 

germination rate in radish seeds decreased by 26%, 

and similarly, rates for cucumber and bean seeds 

were diminished by 23% relative to control plants 

when exposed to 0.2 kj/m²/day UV-B (Tevini et al., 

1983). Conversely, Krizek (1975) reported no 

significant impact on germination percentages 

following 72-hour UV-B treatment. Additionally, the 

germination of Silence vulgaris seeds originating 

from both highland and lowland populations was 

unaffected by enhanced UV-B irradiation (Staaij, 

1994). 
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In the current study, UV-B irradiated ragi 

seeds hydrated for 4, 8, 12, and 16 hours exhibited a 

marked delay in germination rates. Notably, in seeds 

treated for 8 hours, the rate of shoot and root 

elongation significantly increased. However, 

prolonged UV-B exposure (16 hours) resulted in a 

substantial reduction in shoot length elongation and 

had similar effects on average root length. UV-B 

irradiated germinated seeds not only showed 

decreased rates of shoot and root growth but also 

exhibited reduced average weights, alongside notable 

morphological changes including leaf thickening, 

growth stunting, inhibited leaf elongation, and 

twisting of roots and shoots. 

 

Discussion 

Our observations suggest an interesting 

relationship between UVB radiation exposure and 

plant development. Here's a summary of our findings: 

1. 16-Hour UVB Exposure: 

   - Photosynthesis: Long-term (16-hour) exposure to 

elevated UVB radiation significantly reduces the 

photosynthetic rate in leaves. This reduction impacts 

the photosynthetic products supplied to roots. 

   - Root and Shoot Development: As a result of 

reduced photosynthetic activity, root and shoot 

development is compromised. 

   - Germination and Growth: 16-hour irradiated 

seedlings show a marked reduction in root and shoot 

length, average weight, and germination percentage. 

2. 4-Hour and 8-Hour UVB Exposure: 

   - These shorter durations of UVB radiation exhibit 

beneficial effects on seedlings. 

   - Root and Shoot Length: An increase in both root 

and shoot length is observed. 

   - Vigour Index and Germination: There is an 

improvement in the vigour index and germination 

percentage compared to the control group. 

 

Implications: 

• It appears that moderate UVB exposure (4h or 

8h) might stimulate certain physiological 

processes, potentially leading to increased 

growth and better overall seedling health. 

• However, prolonged exposure (16h) crosses a 

threshold, resulting in detrimental effects on 

photosynthesis and subsequent plant 

development. 

• These findings underline the importance of 

optimizing UVB exposure levels for the best 

agricultural outcomes. Understanding the exact 

mechanisms by which UVB influences 

photosynthesis and growth at the cellular level 

could help in developing strategies to 

maximize crop yield and health. 

 

Conclusion 

Based on the study, it is evident that increased 

exposure to UVB radiation has a noticeable impact 

on the germination percentage of hydrated seeds. 

Specifically, extended UVB exposure durations of 12 

hours and 16 hours significantly delay the 

germination process and hinder the development of 

roots and shoots. In contrast, shorter UVB exposure 

times of 4 hours and 8 hours are notably beneficial 

for root and shoot development and also enhance the 

germination percentage.  

The findings suggest that lower levels of UVB 

radiation exposure support plant growth and 

development, promoting healthier germination and 

more robust root and shoot systems. However, when 

the duration of UVB exposure increases, it leads to 

adverse effects on plant development, causing delays 

and reducing the overall health and vigor of the 

plants.  

In conclusion, while minimal UVB radiation 

can be advantageous for seed germination and early 

plant development, prolonged exposure becomes 

detrimental. This information could be crucial for 

agricultural practices and plant biology studies, 

emphasizing the need for managing UVB exposure to 

optimize plant growth and yield. Balancing UVB 

radiation is key to fostering resilient and thriving 

plants without unintentionally stunting their growth 

or impairing their development. This insight 

underscores the delicate interplay between 

environmental factors and plant physiology, guiding 

future research and practical applications in 

agriculture and horticulture. 
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