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ABSTRACT 
 

This paper investigates the impact of lime dressing on the seed germination of Raphanus 
sativus variety Pusa chetki, a specific cultivar of radish. Pot culture experiments were conducted under 
natural environmental conditions to simulate real-world growth scenarios. The study used pots filled with 
air-dried garden soil and sowed 20 seeds of the radish variety in each pot. Lime (calcium oxide) was 
applied at concentrations of 0.1%, 0.3%, 0.5%, and 1% on a weight basis, with three replicates for each 
concentration. Control pots without lime treatment were also included. Results revealed that all lime 
concentrations slightly inhibited seed germination, except for 0.1%, which matched the control (95%). At 
0.3% and 0.5% lime concentrations, germination rates were 90%, and at 1%, it was 85%. Statistical 
analysis indicated no significant differences between the control and lime-treated groups. Overall, this 
radish variety showed tolerance to various lime concentrations, with 0.1% lime not impacting germination 
adversely. The inhibition of germination at higher lime levels (1%) may be attributed to the increase in 
soil alkalinity, as radish plants prefer slightly acidic to neutral soil (pH = 6.5 – 7.0). The findings also 
suggest that excessive calcium might have inhibitory effects on plant growth, likely due to its impact on 
certain plant enzymes. However, further studies are needed to fully understand the mechanisms involved 
in the response of radish plants to lime dressing. 
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Introduction 

This research is centered around investigating the effects of lime dressing on the seed 
germination of a specific radish cultivar known as Raphanus sativus variety Pusa chetki. To conduct the 
study, the researchers performed pot culture experiments under natural environmental conditions to 
closely mimic real-world growth scenarios. The experimental setup involved utilizing pots filled with air-
dried garden soil, with each pot containing 20 seeds of the radish variety. Lime was introduced into the 
soil at various concentrations (0.1%, 0.3%, 0.5%, and 1%), and each concentration was replicated three 
times. For comparison, a control group without lime treatment was also included in the experiments. 

The study's outcomes indicated that all lime concentrations exerted a mild inhibitory effect on 
seed germination, with the exception of 0.1% lime, which demonstrated no significant difference from the 
control group and showed a germination rate of 95%. However, at higher lime levels (0.3%, 0.5%, and 
1%), seed germination rates exhibited a decline, suggesting possible inhibitory effects. Notably, statistical 
analysis did not identify any significant differences between the control group and the groups treated with 
lime. 
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The reduction in seed germination at higher lime concentrations may be attributed to the 
increase in soil alkalinity, considering that radish plants typically thrive in slightly acidic to neutral soil 
conditions. Furthermore, the presence of excessive calcium in the soil could potentially impact the activity 
of specific plant enzymes, contributing to the observed alterations in seed germination rates. 

The study's findings provide valuable insights into the tolerance of Raphanus sativus cv Pusa 
chetki to varying lime concentrations, thus carrying practical implications for the cultivation of radishes. 
By understanding the effects of lime dressing on seed germination, farmers and horticulturists can 
optimize crop productivity while ensuring the maintenance of favorable soil conditions. However, to gain a 
more comprehensive understanding of radish plants' response to lime, further investigations are 
warranted to explore the underlying mechanisms involved. Such research endeavors will contribute to the 
development of more refined and effective crop management guidelines. 

Objectives 

• To investigate the influence of different concentrations of lime dressing on the seed germination 
of Raphanus sativus variety Pusa chetki under natural environmental conditions. 

• To assess the impact of varying lime concentrations (0.1%, 0.3%, 0.5%, and 1%) on the 
germination rate of radish seeds and compare them with a control group without lime treatment. 

• To determine the optimal lime concentration that maintains or enhances seed germination in 

Raphanus sativus cv Pusa chetki, without adversely affecting the germination process. 

• To examine the potential inhibitory effects of lime dressing on seed germination of radish plants, 
particularly at higher concentrations (1%), and analyze the underlying reasons for any reduction 
in germination rate. 

• To explore the influence of soil alkalinity resulting from different lime levels on seed germination, 

considering that radish plants prefer slightly acidic to neutral soil conditions. 

• To investigate the possible relationship between lime concentration and the activity of specific 
plant enzymes, such as alpha-amylase and pyruvate kinase, which may be affected by changes 
in calcium levels. 

• To provide valuable insights into the tolerance of Raphanus sativus cv Pusa chetki to different 
lime concentrations, contributing to our understanding of its adaptability to varying soil 
conditions. 

• To contribute valuable data to the field of agriculture and horticulture by offering practical 
recommendations for lime application in radish cultivation, aiming to optimize seed germination 
and overall crop productivity. 

Material and Methods 

In order to comprehensively investigate the effects of lime dressing on seed germination, a 
meticulous series of pot culture experiments was conducted using the specific radish cultivar Raphanus 
sativus variety Pusa chetki. To ensure the experiments closely mirrored real-world growth scenarios, they 
were carried out under natural environmental conditions. 

The experimental setup involved using pots of a standardized size, measuring 15 × 15 inches, 
each filled with 10 kg of air-dried garden soil. To facilitate proper water drainage, drainage holes were 
thoughtfully incorporated into each pot. A uniform sowing approach was adopted, with 20 seeds of 
Raphanus sativus variety Pusa chetki sown at a depth of 5 cm in every pot. 

To guarantee the reliability of the results, each treatment was meticulously replicated three 
times, and strict adherence to standard cultural practices was maintained throughout the experiment. 
Special care was taken in positioning the pots at appropriate distances to minimize the potential for 
contamination, while ensuring all plants received uniform exposure to light. 

Following a 10-day period from seed sowing, the pots underwent meticulous examination to 
accurately record the rate of seed germination. The introduction of lime into the soil was accomplished by 
applying calcium oxide (lime) at various concentrations: 0.1% (10 g), 0.3% (30 g), 0.5% (50 g), and 1% 
(100 g), with each concentration replicated three times. A control group was also included, which 
received no lime treatment. 

The primary objective of this well-designed experimental approach was to thoroughly assess the 
impact of different lime concentrations on the seed germination of Raphanus sativus variety Pusa chetki. 
The study aimed to closely observe how the application of lime affected the seed germination of radish 
plants under the influence of natural environmental conditions. 
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By conducting these systematic experiments, the research team sought to contribute valuable 
insights into the response of this specific radish variety to lime dressing. Understanding the influence of 
lime on seed germination could have significant implications for optimizing radish cultivation practices 
and enhancing overall crop productivity. Ultimately, these findings could serve as a stepping stone for 
further research, helping to deepen our comprehension of how radish plants interact with lime under 
natural conditions, and consequently refining crop management strategies. 

Result and Discussion 

Table 1 presents the recorded data on the impact of different lime concentrations on seed 
germination in Raphanus sativus cv Pusa chetki. Across all tested lime concentrations (0.1%, 0.3%, 
0.5%, and 1%), seed germination was mildly inhibited, with the exception of 0.1%, which exhibited no 
significant difference from the control group and showed a germination rate of 95%. 

At lime concentrations of 0.3% and 0.5%, the germination rates were 90%, while at the higher 
lime concentration of 1%, the germination rate dropped to 85%. Importantly, statistical analysis revealed 
no significant difference between the control and lime-treated groups, suggesting that the observed 
variations in germination were not statistically significant. 

These findings indicate that Raphanus sativus cv Pusa chetki demonstrated tolerance to 
different lime concentrations, as the 0.1% lime concentration did not adversely affect its germination. 
However, at higher lime levels, there was a reduction in germination rates, albeit not statistically 
significant. 

Certain plants undergo alterations in enzyme activity due to calcium deficiency or excess, 
including enzymes like alpha-amylase and pyruvate kinase. While calcium may not directly affect all 
enzyme activities, its presence can have significant implications for plant growth and development. 

At a 1% lime concentration in the soil, seed germination was notably reduced compared to the 
control. This decrease in germination might be attributed to the inhibitory role of high lime concentration 
on plant growth. Prior research by Pooviah and Leopold (1973) also reported similar growth reductions in 
response to elevated calcium levels. 

The observed decrease in seed germination of radish plants at a 1% calcium level could be 
attributed to the increase in soil alkalinity caused by high calcium levels. Radish plants typically thrive in 
slightly acidic to neutral soil conditions, with an optimal pH range of 6.5 – 7.0. 

In conclusion, the data from Table 1 reveals that Raphanus sativus cv Pusa chetki exhibits 
tolerance to varying lime concentrations, but higher lime levels may negatively influence seed 
germination. The implications of calcium on specific plant enzymes and its impact on seed germination 
warrant further investigation. Understanding these dynamics will contribute to enhanced radish cultivation 
practices and crop management strategies, ensuring optimal seed germination and overall productivity. 

Table 1: Showing the findings of seed application of lime on seed germination of radish racket 
reference rever CV Pusa chetki plant 

S. No. Lime Dressing Seed germination (%) 

1. Control 95 

2. 0.1% 95 

3. 0.3% 90 

4. 0.5% 90 

5. 1% 85 
(Values represent the mean of 3 replicates)  

F-ratios: (Control vs Treatment) 

Seed germination = 1.75 

Conclusion 

 In this study, we investigated the impact of lime dressing on the seed germination of Raphanus 
sativus variety Pusa chetki, a specific radish cultivar. Our pot culture experiments conducted under 
natural environmental conditions revealed that lime concentrations had varying effects on seed 
germination. 

At concentrations of 0.1%, 0.3%, and 0.5% lime, seed germination was slightly inhibited, but it 
matched the control (95%) at 0.1%. However, at 1% lime level, germination decreased to 85%. Statistical 
analysis indicated no significant difference between the control and treated groups. 
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The results suggest that Raphanus sativus cv Pusa chetki exhibits tolerance to different lime 
concentrations, with 0.1% lime being non-harmful for germination. Nevertheless, at higher lime levels, 
inhibitory effects on seed germination were observed, likely linked to increased soil alkalinity. 

Furthermore, our study indicates that lime's influence on specific plant enzymes may play a role 
in regulating seed germination. Calcium's excessive presence in the soil might affect enzyme activity, 
leading to altered germination rates. 

Overall, our findings contribute valuable insights for radish cultivation practices, suggesting that 
careful lime application at appropriate concentrations can optimize seed germination and ultimately 
enhance crop productivity. Further research is recommended to fully understand the underlying 
mechanisms of radish plants' response to lime dressing, providing more comprehensive guidelines for 
successful crop management. 
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