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INTRODUCTION 

In agriculture and ecological restoration, seed 

dormancy is an adaptive mechanism that inhibits 

germination in adverse environmental conditions 

presents a major obstacle. There are a number of 

dormancy mechanisms, such as physiological 

dormancy brought on by hormone imbalances and 

physical dormancy brought on by impermeable seed 

coats (Zalamea et al., 2015). Various pre-sowing 

treatments have been devised to improve seed 

germination in order to overcome these dormancy 

limits; chemical treatments have emerged as a popular 

and successful strategy (Chauhan et al., 2006).  To 

understand the principles behind seed dormancy and 

create efficient methods for breaking it, a great deal of 

research has been done. Using chemical treatments to 

improve seed germination is one such strategy. 

Gibberellic acid and potassium nitrate are two 

examples of chemical compounds that have been 

discovered to be useful in promoting the metabolic 

processes necessary for seed germination and 

breaking dormancy. (Bhatt et al., 2019). The 

application of chemical treatments to dormant seeds 

triggers a series of complex biochemical and 

physiological processes that ultimately stimulate 

germination (Farooq et al., 2019). Strong oxidizing 

agents like hydrogen peroxide (H2O2) have several 

uses in promoting seed germination (Kaur et al., 

2020). H2O2 can weaken the seed coat, allowing water 

uptake and gas exchange, critical steps in the 

germination process (Kaur et al., 2020). Furthermore, 

hydrogen peroxide has the ability to function as a 

signalling molecule, activating germination-related 

genes (Farooq et al., 2019). Another capable 

chemical, nitric acid, efficiently scarifies the seed 

coat, especially in species whose seed coatings are 

rigid or impermeable (Kaur et al., 2020). This 

scarification process encourages the release of 

compounds that induce dormancy and improves water 

imbibition (Kaur et al., 2020). This, in turn, can lead 

to increased germination percentage, reduced mean 

germination time, and more synchronous germination 

across a population of seeds (Bhatt et al., 2019). 

Likewise, it has been noted that potassium nitrate 

improves germination in a number of desert plants, 

especially when paired with exposure to light (Bhatt 

and Santo, 2018). It seems that the generation of 

hydrogen peroxide activates antioxidant enzymes, 

especially in the plumule, which may enhance seed 

germination. Furthermore, the buildup of reactive 

oxygen species (ROS), including hydrogen peroxide, 

might create an "oxidative window," which is a 

condition where the seed can germinate effectively 
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(Boucelha et al., 2019). potassium nitrate, has been 

demonstrated to enhance seed germination in a variety 

of species. It is thought to work by making the 

enzymes in the pentose phosphate pathway more 

active, which increases the synthesis of NADPH, a 

reductant that is essential for germination. 

Furthermore, potassium nitrate may impact the 

balance of plant hormones, such as gibberellins and 

abscisic acid, which play crucial roles in controlling 

seed dormancy and germination (Habib 2010; Sharma 

et al., 2013). Germination rate, seedling weight, shoot 

length, and sugar content have all been demonstrated 

to be greatly impacted by seed invigoration 

techniques like traditional soaking and hardening. 

Traditional soaking and seed hardening for 24 hours 

have been found to be the most successful in 

shortening germination times and raising shoot dry 

weight. Under etiolated conditions, nitric acid and 

potassium nitrate also play a role in the process of 

seed emergence. It has been demonstrated that 

potassium nitrate helps a variety of plant species, 

including those cultivated without light, germinate 

and grow their seedlings early. (Chakma et al., 2021). 

In contrast, nitric acid has been shown to promote the 

emergence of radicles and plumules in etiolated 

seedlings. 

MATERIAL AND METHODS  

➢ Seed sample collection  

This study was conducted with four types of plant 

seed samples and three types of chemical solutions for 

treatment. Plant seeds were collected in January 2025 

from different sources. Plant seeds that are used 

including, Maize seed (Zea mays L.), Cotton seed 

(Gossypium hirsutum L.), Bajri seed (Pennisetum 

glaucum L. R. Br.), Black gram seed (Vigna mungo 

L.).  

➢ Preparation of solutions 

First of all, make three separate solutions of 1000 ppm 

in 500 ml with distilled water. These are the chemicals 

used in the study: nitric acid, ascorbic acid, hydrogen 

peroxide, and a control beaker containing 500 ml of 

pure water. To make a 500-ml solution with 1000 ppm 

of H2O2. Mix 500 ml of distilled water with 1.5 ml of 

30% w/v hydrogen peroxide. Give it a good shake. To 

make a 500-ml solution with 1000 ppm of HNO3. 

Shake thoroughly after dissolving 514 μl of nitric acid 

in 500 ml of distilled water. To make a 500-ml 

solution with 1000 ppm of KNO3. Take 500 ml of 

distilled water, dissolve 0.5 grams of potassium 

nitrate, and shake thoroughly. This experiment's 

methodologies were influenced by various scientists 

working with various chemicals. This is followed by 

gibberellic acid (GA3) (Al-naber et al., 1988; Clor and 

Charchafchi, 1984). For hydrogen peroxide (H2O2) 

(Riffle, 1968), potassium nitrate (KNO3) (Abu-Zanat 

& Samarah, 2005; Roberts, 1964). Through the 

measurement of radicle and plumule growth, this 

experiment illustrated a comparative analysis of seed 

germination. All that is required to successfully 

germinate such seeds is a chemical treatment and 

purified water. 

➢ Layout of experiment  

Each seed was prepared in five sets of petri dishes. 

Cover the petri dish with 125 mm of Wattman No. 1 

filter paper. Pour 30 ml of a different chemical into 

each set of petri plates containing various seeds. 

Random number of seed are taken in each petri dish 

for study. Then, to ensure healthy germination, keep 

petri dishes in a large tray. Day-wise observation was 

taken for all seeds. 

RESULT AND DISCUSSION  

In this research, two seed varieties, including monocot 

and dicot, were chosen to conduct the chemical 

treatment experiment. Gossypium hirsutum L., 

Pennisetum glaucum L. R. Br., Vigna mungo L., and 

Zea mays L. are the seeds employed in this 

investigation. Each petri dish of seeds contains a 

random number of seeds. Chemical substances were 

weighed once using a weighing balance in order to 

prepare a solution. For the purpose of treating seeds, 

three solutions are made, H2O2, KNO3 and HNO3. 

Every chemical's concentration was maintained at 

1000 parts per million. Throughout the six days of the 

experiment, constant observation was taken. When 

seeds are treated chemically, they produce favourable 

consequences. As a result of this experiment, seeds 

developed varying lengths of plumule and radicle in 

different solutions. 
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Table 4.1 - Day wise measured length of germinated seed’s plumule and radicle of Zea mays L. seeds. 

Seed Days Control H2O2 KNO3 HNO3 

Plumule 

 

Radicle Plumule Radicle Plumule Radicle Plumule Radicle 

 

Zea 

mays 

L. 

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 1.0 0.5 1.0 2.0 2.0 2.0 1.0 1.0 

3 1.5 02 2.6 3.5 2.5 3.0 1.0 1.0 

4 2.0 2.5 3.5 5.0 3.0 3.4 1.0 1.5 

5 3.5 3.1 5.0 6.5 3.5 4.5 1.0 1.5 

6 5.6 4.6 7.6 7.1 4.0 4.6 1.0 1.5 

Table 4.2 - Day wise measured length of germinated seed’s plumule and radicle of Gossypium hirsutum 

L. seeds. 

seed Days Control H2O2 KNO3 HNO3 

Plumule Radicle Plumule Radicle Plumule Radicle Plumule Radicle 

 

Gossypi

um    

hirsutu

m 

L. 

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 0.5 1.0 1.0 2.5 0.5 0.5 0.0 0.0 

3 0.5 1.5 1.5 04 1.0 2.5 0.5 0.5 

4 1.0 2.6 2.5 5.5 1.0 3.0 0.5 1.0 

5 1.6 3.0 3.5 6.5 1.5 3.5 0.5 1.0 

6 2.5 4.5 4.5 7.5 3.5 5.5 0.5 1.0 

Table 4.3 - Day wise measured length of germinated seed’s plumule and radicle of Pennisetum glaucum 

L.R. Br. seeds. 

Seed Days Control H2O2 KNO3 HNO3 

Plumule Radicle Plumule Radicle Plumule Radicle Plumule Radicle 

 

 

Pennisetum 

glaucum L. 

R. Br. 

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 1.5 2.5 2.0 3.5 0.2 0.5 0.0 0.0 

3 3.0 4.5 2.5 4.0 0.2 0.6 0.2 0.5 

4 4.5 5.5 5.5 6.5 3.0 3.5 0.2 0.5 

5 6.0 7.5 7.5 8.5 4.5 4.5 0.2 0.5 

6 7.5 8.5 9.0 11.0 5.0 4.5 0.5 1.0 

Table 4.4 - Day wise measured length of germinated seed’s plumule and radicle of Vigna mungo L. 

seeds. 

Seed Days Control H2O2 KNO3 HNO3 

Plumule Radicle Plumule Radicle Plumule Radicle Plumule Radicle 

 

 

Vigna 

mungo 

L. 

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 0.5 1.0 0.5 0.5 0.5 0.5 0.0 0.0 

3 0.5 1.5 0.5 1.0 0.5 0.5 0.0 0.5 

4 2.5 3.0 3.0 4.5 2.5 5.0 1.0 1.5 

5 3.0 3.5 4.5 5.5 4.5 5.5 1.0 1.5 

6 3.5 4.0 5.0 6.5 5.5 6.0 1.5 1.5 

The results of the growth of the radicle and plumule 

of different seeds as shown above can be shown in the 

form of a graph as follows. 
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Figure 3.1: Graphical data of length of plumule and radicle of Zea mays L. seed. 

Figure 3.2: Graphical data of length of plumule and radicle of Gossypium hirsutum L. seed. 

Figure 3.3: Graphical data of length of plumule and radicle of Pennisetum glaucum L. R. Br. seed.
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It is demonstrated by the data in the above graph that 

the seeds utilized exhibit excellent germination 

outcomes when treated with hydrogen peroxide. 

Additionally, it can be observed from the graph below 

that Vigna Mungo L. seeds exhibit comparable 

germination outcomes across all chemical treatments. 

Nitric acid shows less results in all seeds. 

Figure 3.3: Graphical data of length of plumule and radicle of Vigna mungo L. seed. 

CONCLUSION  

This study measured two primary metrics, including 

plumule and radicle length (cm), day-by-day over a 

period of six days. Radicle and plumule growth 

maximum in Zea mays L. toward the end of the sixth 

day of H2O2 treatment. Apart from that, Pennisetum 

glaucum L. showed the most radicle and plumule 

growth when treated with H2O2, but the least amount 

was observed when treated with HNO3. In contrast, 

Pennisetum glaucum L. R. Br., Gossypium hirsutism 

L., and Vigna mungo L. all displayed plumule and 

radicle growth that was comparable to that of KNO3. 

Enhancing crop yields and advancing agricultural 

research were the goals of this experiment. Seeds play 

a crucial role in agricultural research. The purpose of 

this experiment is to enhance agricultural yields from 

failed or dormant seeds in the field or to impart ever 

increasing information to seed producing companies. 

Several of the chemical treatments considerably 

raised the germination rates of seeds, but not to the 

point where the costs of the applied treatments were 

justified. Reducing the bracts that surrounded cotton 

and mays seeds significantly improved their 

germination. Since chemical treatment is the most 

effective approach to increase seed germination, 

future research targeted at improving the germination 

of mays, cotton, and bajri seeds should focus on 

developing techniques to remove the bracts 

REFERENCE 

1. Abu-Zanat, M. M. W., & Samarah, N. (2005). 

Physical and chemical treatments for enhancing 

seed germination of Oldman saltbush (Atriplex 

nummularia). African journal of range and forage 

science, 22(2), 141-145. 

2. Al-Naber, G., Kafawin, O., & Abu-Zanat, M. 

(1998). Germination and micropropagation of 

Atriplex nummularia via tissue culture. 

3. Bhatt, A., & Santo, A. (2018). Different 

ecological strategies during the seed germination 

phase of nine grasses inhabiting the hyper‐arid A 

rabian desert. Plant Species Biology, 33(4), 305-

311. 

4. Bhatt, A., Bhat, N. R., Suleiman, M. K., & Santo, 

A. (2019). Effects of storage, mucilage presence, 

photoperiod, thermoperiod and salinity on 

germination of Farsetia aegyptia Turra 

(Brassicaceae) seeds: implications for restoration 

and seed banks in Arabian Desert. Plant 

Biosystems-An International Journal Dealing 

with all Aspects of Plant Biology, 153(2), 280-

287. 



Nainesh Modi, Int. J. Sci. R. Tech., 2025 2(4), 124-129 |Research 

                 

              INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY                                                              129 | P a g e  

5. Boucelha, L., & Djebbar, R. (2015). Influence de 

différents traitements de prégermination des 

graines de Vigna unguiculata (L.) Walp. sur les 

performances germinatives et la tolérance au 

stress hydrique. BASE. 

6. Chakma, S. P., Chileshe, S. M., Thomas, R., & 

Krishna, P. (2021). Cotton seed priming with 

brassinosteroid promotes germination and 

seedling growth. Agronomy, 11(3), 566. 

7. Chauhan, B. S., Gill, G., & Preston, C. (2006). 

Influence of environmental factors on seed 

germination and seedling emergence of Oriental 

mustard (Sisymbrium orientale). Weed Science, 

54(6), 1025-1031. 

8. Clor, M. A., & Al-Charchafchi, F. M. R. (1985). 

Studies on inhibition and regulation of seed 

germination of Atriplex nummularia. 

9. Farooq, M., Basra, S. M. A., Afzal, I., & Khaliq, 

A. (2006). Optimization of hydropriming 

techniques for rice seed invigoration. Seed 

science and technology, 34(2), 507-512. 

10. Habib, M. (2010). Sugarbeet (Beta vulgaris L.) 

seed pre-treatment with water and HCl to improve 

germination. African Journal of Biotechnology, 

9(9). 

11. Kaur, A., Singh, A., & Monga, R. (2020). Seed 

germination enhancement through breaking seed 

dormancy: A review in tropical and temperate tree 

species. International Journal of Current 

Microbiology and Applied Sciences, 9(9), 1673-

1688. 

12. Riffle, J. W., & Springfield, H. W. (1968). 

Hydrogen peroxide increases germination and 

reduces microflora on seed of several 

southwestern woody species. Forest Science, 

14(1), 96-101. 

13. Sharma, A. D., Rathore, S. V. S., Srinivasan, K., 

& Tyagi, R. K. (2014). Comparison of various 

seed priming methods for seed germination, 

seedling vigour and fruit yield in okra 

(Abelmoschus esculentus L. Moench). Scientia 

horticulturae, 165, 75-81. 

14. Zalamea, P. C., Sarmiento, C., Arnold, A. E., 

Davis, A. S., & Dalling, J. W. (2015). Do soil 

microbes and abrasion by soil particles influence 

persistence and loss of physical dormancy in 

seeds of tropical pioneers? Frontiers in Plant 

Science, 5, 799.  

 

HOW TO CITE: Mo. Hasan Ghanchi, Bhavyaben 

Radadiya, Nainesh Modi*, Effect of Pre-Sowing 

Chemical Treatment on Selected Seeds: For Enhancing 

Germination, Int. J. Sci. R. Tech., 2025, 2 (4), 124-129. 

https://doi.org/10.5281/zenodo.15177029 


