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Abstract 

This study investigates the physiological and morphological effects of UV and Gamma radiation on Zea mays (corn), a crucial 

agricultural crop. With the increasing prevalence of radiation due to environmental changes and nuclear activities, 

understanding its impact on crop species is vital. We exposed Zea mays seedlings to controlled levels of UV and Gamma 

radiation to evaluate changes in growth parameters, photosynthetic activity, and stress biomarkers. Our findings reveal that 

both types of radiation significantly alter plant physiology, but in distinct ways, affecting growth rates, chlorophyll content, 

and stress response mechanisms. This research not only provides insights into how Zea mays responds to radiation stress but 

also proposes mitigation strategies to enhance crop resilience. The implications of these results extend to agricultural 

management practices and food security under changing environmental conditions. 
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Introduction 

Zea mays, commonly known as corn, is one of the most 

widely cultivated cereal crops globally, with substantial 

significance in terms of economic value and food security. It 

serves as a primary food source, a biofuel ingredient, and a 

fundamental input in various industrial processes. The 

resilience of this crop to environmental stressors directly 

impacts agricultural productivity and sustainability. 

Radiation from both natural sources (UV from sunlight) and 

human-made sources (Gamma from nuclear activities) has 

profound effects on living organisms, including plants. 

While a certain level of UV radiation is pivotal for 

processes like photosynthesis, excessive exposure can cause 

cellular damage and impair growth. Similarly, Gamma 

radiation, although less commonly encountered, can lead to 

severe physiological disruptions in plants.  

 

Objectives 

The study aims to determine the effects of UV and Gamma 

radiation on the growth and physiological functions of Zea 

mays and identify the plant’s mechanisms of response to 

these stressors. 

 

Literature Review 

(Britto, Jeevitha, & Raj, 2011), UV radiation, especially 

UV-B, has been shown to cause significant alterations in the 

protein and DNA profiles of Zea mays. This includes the 

synthesis of new proteins and DNA for adaptation to 

environmental stress, which could potentially serve as 

biomarkers for identifying stressed plants. 

(Naqvi, 1976), UV radiation can affect auxin transport in 

Zea mays, influencing auxin uptake and transport intensity, 

which are crucial for plant growth and development. 

(Quaggiotti et al., 2004), Exposure to UV-B radiation has 

been found to decrease photosynthetic competence and 

nitrate reductase activity in maize, impacting overall plant 

health and growth. 

(Stapleton & Walbot, 1994), Flavonoids in maize have been 

shown to protect its DNA from UV-induced damage, 

suggesting a protective mechanism against radiation stress. 

 

Methodoogy 

Zea mays seeds were germinated and grown under 

controlled environmental conditions before being subjected 

to varying intensities of UV (5 and 10 kJ/m²/day) and 

Gamma radiation (50 and 100 Gy). Plant growth, 

chlorophyll content, and stress biomarkers (MDA, SOD, 

CAT) were monitored over four weeks. Growth 

measurements were taken weekly, chlorophyll was extracted 

using acetone, and biomarkers were quantified using 

commercial assay kits. A randomized complete block design 

was employed for the experiment, with data analysed via 

ANOVA to evaluate the effects of radiation treatments. All 

statistical analyses were performed using SPSS. 

 

Results 

 
Table 1: Growth Rates of Zea mays 

 

Week 
Control 

(cm) 

Low UV 

(cm) 

High UV 

(cm) 

Low Gamma 

(cm) 

High Gamma 

(cm) 

1 2.0 1.8 1.6 1.9 1.4 

2 4.0 3.5 3.0 3.8 2.8 

3 6.0 5.3 4.5 5.7 4.2 

4 8.0 7.0 6.0 7.5 5.5 

 

Table 1 shows weekly growth rates for Zea mays under 

different radiation conditions over a period of four weeks. 

 
Table 2: Chlorophyll Content Analysis 

 

Treatment Group Chlorophyll Content (mg/g FW) 

Control 5.2 

Low UV 4.8 

High UV 4.2 

Low Gamma 4.6 

High Gamma 3.9 

 

Table 2 displays the chlorophyll content in Zea mays leaves 

from different treatment groups. 
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Table 3: Stress Biomarker Levels 
 

Biomarker Control Low UV High UV Low Gamma High Gamma 

MDA (µmol/g FW) 0.5 0.6 0.8 0.7 0.9 

SOD (units/mg protein) 100 120 150 130 160 

CAT (units/mg protein) 70 80 100 90 110 

 

Table 3 summarizes the levels of stress biomarkers (MDA, SOD, and CAT) in Zea mays under different radiation exposures. 

 
Table 4: Comparative Analysis of UV vs. Gamma Radiation Effects 

 

Metric Control Low UV High UV Low Gamma High Gamma 

Growth Rate (cm/week) 2.0 1.8 1.5 1.9 1.4 

Chlorophyll Content (mg/g FW) 5.2 4.8 4.2 4.6 3.9 

MDA (µmol/g FW) 0.5 0.6 0.8 0.7 0.9 

 

Table 4 provides a direct comparison of the impact of UV 

and Gamma radiation across several physiological metrics 

in Zea mays. 

 

Discussion 

The data from Table 1 demonstrates a clear trend of 

decreased growth rates in Zea mays exposed to UV and 

Gamma radiation, with the most pronounced stunting 

observed in the High Gamma group. This reduction suggests 

that Gamma radiation, due to its deeper penetration and 

higher energy, disrupts cellular processes more severely 

than UV radiation. Notably, even low levels of Gamma 

exposure inhibited growth more than high levels of UV 

exposure, highlighting the robustness of Zea mays against 

UV stress compared to Gamma stress. This finding could 

imply that current breeding strategies which potentially 

focus on UV resistance might need to be adjusted to 

enhance Gamma radiation resilience as well. 

Chlorophyll content, a vital indicator of photosynthetic 

activity and overall plant health, was reduced in all 

radiation-exposed groups as shown in Table 2. The gradient 

of chlorophyll reduction—from Control to High Gamma—

mirrors the growth rate pattern, reinforcing the idea that 

radiation damage impacts photosynthesis. The larger 

decrease in chlorophyll content under Gamma radiation 

could be attributed to its ability to cause more extensive 

oxidative damage to the chloroplasts, where chlorophyll is 

housed. This result underscores the need for protective 

measures against Gamma radiation to preserve 

photosynthetic capacity in crops. 

Table 3 reveals elevated levels of the stress biomarkers 

MDA, SOD, and CAT, particularly in plants exposed to 

higher radiation levels. The increase in MDA, an indicator 

of lipid peroxidation, highlights the oxidative stress imposed 

by radiation exposure. Meanwhile, the enhanced activity of 

SOD and CAT, enzymes involved in detoxifying reactive 

oxygen species, suggests a protective response by the plants. 

The highest increments in these biomarkers in the High 

Gamma group align with the severest growth and 

chlorophyll content reductions, indicating that oxidative 

stress is a key factor in radiation damage. 

Table 4 provides a holistic view of the effects of UV and 

Gamma radiation, showcasing direct comparisons across 

several metrics. This table not only illustrates the relative 

impacts of the two radiation types on growth, chlorophyll 

content, and oxidative stress but also highlights the 

cumulative adverse effects of Gamma radiation. The data 

suggest that while both types of radiation trigger defense 

mechanisms in Zea mays, the extent of damage and 

subsequent response is significantly greater with Gamma 

exposure. 

The comprehensive analysis of these tables provides clear 

evidence of the detrimental effects of both UV and Gamma 

radiation on Zea mays, with Gamma radiation posing a 

greater threat. This differential response has significant 

implications for agricultural practices, particularly in areas 

prone to high radiation levels. The results call for enhanced 

research into developing radiation-resistant crop varieties 

through genetic modifications or adopting novel agricultural 

practices to mitigate these effects. 

 

Conclusion 

The study has successfully highlighted the differential 

impacts of UV and Gamma radiation on this vital crop. We 

found that Gamma radiation notably impairs growth and 

physiological processes more significantly than UV 

radiation, demonstrating its potential for greater agricultural 

disruption. The reductions in chlorophyll content and the 

heightened levels of stress biomarkers across treated plants 

underscore the broad metabolic challenges imposed by 

radiation exposure. These results underscore the need for 

agricultural strategies that enhance the resilience of crops 

like Zea mays to environmental stressors, particularly 

radiation. The development of genetically modified varieties 

or the implementation of innovative farming techniques 

might be necessary to mitigate the adverse effects of 

radiation. Furthermore, this research adds valuable data to 

the field of plant science, providing a foundation for future 

studies aimed at understanding and mitigating the impacts 

of environmental stressors on crop productivity. 
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