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INTRODUCTION: 
Pea (Pisum sativum Linn.) is world's oldest domesticated and 
cultivated leguminous crop. Peas have numerous selections and 
breeding for obtaining desirable characteristics for cultivation and 

1breeding  (Jing et al., 2010). The most common varieties of pea as 
2defined by Maxted and Ambrose (2001)  GRIN, and IT IS. are:

Garden Peas (Pisum Sativum L. Var. Sativum: These are produced 
primarily for human consumption.

Field Peas, Dry Peas, Or Austrian Winter Peas (pisum Sativum  
Var. Arvense (l) Poir): These are used for livestock feed, green 
manure and as a cover crop. These can also be used for human 
consumption.

Sugar, Snap, and Snow peas (Pisum sativum var. macrocarpon). 
These are used for their edible pod.

Cultivars Have Been Developed For Use As A Winter Cover Crop 
(Pisum Sativum Arvense). This Cultivar Has The Following 
Characteristics:
High yielding; Disease and insect resistance; Earlier maturing; High 
Nitrogen fixing ability Increased winter hardness and Low cost high 
quality seeds.

Pea plants are annual, cold season herbs that can be planted in the 
winter or spring season. Pea plants are self pollinated leguminous 

0crops requiring daily temperatures of 55-65 F. Phenological 
3characteristics differ immensely among different cultivars  (Fenner, 

1998). Morphological characteristics are highly variable due to 
environmental influence and genotypes of local ecotypes. There are 
some characteristics common to all ecotypes, that helps in selectinf an 

4, 5appropriate cultivar for farming practices . (Causin, 1997; Krall et al., 
2006).

Pea plants have normal leaves with three leaflets, semi leafless or 
leafless with tendrils. The growth habits develop from specific genetics 
in combination with environmental factors. Availability of water is the 
single most important factor that limit pea growth habit. Nutrients, 

6 space and light are also factors that influence growth habit (Endres et 
al., 2016). The color of flowers may be purple, pink or white. Seeds 
may be smooth and round or angular, wrinkled and dimpled. Color of 
cotyledon is yellow or green. Color of seed coat signifies variations in 
the content of tannins, and is important for edible market. 

Agronomically pea plants are adapted to grow in a wide variety of soil 
7types and conditions  (Kumari et al., 2015), from sandy loams to heavy 

8clays  (Endres et al., 2016) and grow at pH 5.5 to 9.0.

Some important diseases that affect pea plants are Ascochyta blight, 
powdery and downy mildew, Fusarium wilt and root rot.

Pea plants have root nodules that contain symbiotic bacteria 
6Rhizobium leguminasorum that fix atmospheric nitrogen for plant use  

(Endres et al., 2016).

9, 10For enhancing agricultural productivity seed is the critical agent  
(Goyal et al., 2019; Dhulgande et al., 2014). Physical mutagens like 
Gamma radiation and chemical mutagens like Ethyl Methane 
Sulphonate (EMS) are the mutagenic agents used to produce beneficial 
mutations at a high rate. Gamma radiation is the most popular mutagen 
for their simple application, good penetration, reproducibility, high 

11mutation frequency and less disposal problems  (Ambavane et al., 
2015). Mutation breeding is the most reliable method for the 

12 improvement of genotype (Roychowdhury and R,  J. Tah, 2011). In 
the present investigation, the effectiveness and efficiency of different 
doses of Gamma radiation and Ethyl Methane Sulphonate (EMS) were 
studied on genetic variability of garden in the M  and M  generation, 2 3

and mutants exhibiting desirable morphological characters have been 
scored.

II. MATERIALS AND METHODS
Fresh and healthy seeds of garden pea (Pisum sativum L.) were used 
for induction of mutation by physical and chemical mutagens. These 
were treated with Gamma radiation and Ethyl Methane Sulphonate 
(EMS). For this purpose, 30 seeds pea were plated separately in large 
Petri dishes in moist condition. The Petri dishes were incubated in the 

0BOD incubator at 27±2 C. Seeds were treated with five different doses 
gamma rays viz. 10 kR (100 Gy), 15 kR (150 Gy), 20 kR (200 Gy), 25 

60 60kR (250 Gy) and 30 kR (300 Gy) with radio isotope Co in Co source 
chamber. Similarly, the seeds were treated with six different 
concentrations of EMS viz. 0.5 %, 0.6 %, 0.7 %, 0.8 %, 0.9 % and 1.0 % 
for about six hours. The treated seeds were sown in plots of area 10 m X 
15 m to raise M  generation. The seeds were collected after harvesting 1

and grown in next growing season to obtain M  and M  generation. 2 3

About 20 seeds from each M  were harvested separately to raise the M1 2 

progeny rows. All the plants in M  rows which contained new useful 2

mutants were harvested separately to raise individual plant progenies 
in the M . For M  generation, progeny rows from individual selected 2 3
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ABSTRACT
Background: Aim:Garden pea (Pisum sativum L.) belongs to leguminous, self pollinated, diploid pulse crop of family Papilionaceae.  To screen 
the germination percent and inhibition of germination in seeds of garden pea in response to Gamma radiation (γ) and ethyl methane sulphonate 
(EMS). Fresh and healthy seeds of Garden pea) were used for induction of mutation. Sixteen sets of seeds (one control and fifteen for Methods: 
treatment) were selected and each set contained 50 seeds. The fifteen sets of seeds were treated separately with gamma radiations and Ethyl 
Methane Sulphonate (EMS), and the in vitro germination test was performed in Petri dishes to finalize the dose of physical and chemical mutagens. 
For this purpose, 30 seeds of garden pea were plated in large Petri dishes in moist condition. The Petri dishes were incubated in the BOD incubator 
at 27±20C. Seeds were treated separately with five different doses gamma rays viz. 10 kR (100 Gy), 15 kR (150 Gy), 20 kR (200 Gy), 25 kR (250 
Gy) and 30 kR (300 Gy) with radio isotope 60Co in 60Co source chamber. Similarly, the seeds were treated with six different concentrations of 
EMS viz. 0.5 %, 0.6 %, 0.7 %, 0.8 %, 0.9 % and 1.0 % for about six hours. The percentage germination and inhibition of seeds of both Desi Results: 
and Kabuli chickpea after treatment of physical (Gamma radiation) and chemical (EMS) mutagens in both Petri dishes and Plots were studied in 
M1 generation. The results revealed that the percentage germination of seeds declined on increasing the radiation dose or concentration of EMS in 
both Petri dishes and Plots. The percentage inhibition of germination increased on increasing the dose of radiation or concentration of EMS in both 
Petri dishes and Plots. It can be concluded that the genetic variability in Desi garden pea (Pisum sativum L.) can be induced using Conclusions: 
physical and chemical mutagen for the improvement of agronomic traits.
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plants were grown. Mutant M  rows were harvested in bulk for a 3

preliminary yield trial in M . The percent germination or inhibition of 4

germination of each of the two varieties was recorded after the 
treatment with physical and chemical mutagens. The treated seeds 
were sown in plots of area 10 m X 15 m in the open land area of 
Department of Botany, College of Commerce, Arts and science during 
garden pea growing season to raise M  generation. The seeds of the two 1

varieties were collected separately after harvesting and grown in next 
growing season to obtain M  generation, only the biological inhibition 2

caused by the physical and chemical mutagens was calculated in terms 
of percent of germination. The descriptive data were recorded in plants 

2 obtained in the M generation. The results obtained have been 
presented in Table-1 and 2.

Table-1: Effect of Gamma radiations on Percent germination and 
1inhibition in M  generation in Plots and Petri dishes

Table-2: Effect of Ethyl Methane Sulphonate (EMS) on percent 
germination and percent inhibition in M1generation in plots and 
Petri dishes

III. RESULTS AND DISCUSSION
In the present investigation (Table-1 and 2), the percentage 
germination and inhibition of seeds of garden chickpea after treatment 
of physical (Gamma radiation) and chemical (EMS) mutagens in both 

1Petri dishes and Plots were studied in M  generation. The results 
revealed that the percentage germination of seeds declined on 
increasing the radiation dose or concentration of EMS in both Petri 
dishes and Plots. The percentage inhibition of germination increased 
on increasing the dose of radiation or concentration of EMS in both 
Petri dishes and Plots. In the experiments carried out in Plots, the 
germination percentage of seeds was 97.5 % and 98.5 respectively in 
control. The percentage of inhibition of seed germination was only 2.5 
% and 1.5 % respectively. The percentage of germination of seeds 
declined on increasing the dose of Gamma radiation. Similarly, the 
percentage inhibition of germination increased. When seeds were 
irradiated with a radiation dose of 10kR, the percentage of germination 

and inhibition in seeds was 96.3 % / 3.7 % and 97.8 % / 2.2 % 
respectively. The Gamma radiation at the dose of 30kR caused a 
decline in the seed germination to 71.5 %. This radiation dose caused 
28.5 % inhibition of germination of pea seeds respectively (Table-1; 
Figure-2). A more or less similar trend of percent germination and 
inhibition of seeds of garden pea was recorded when the experiments 
were performed in Petri plates. A radiation dose of 30kR caused a 
decline in seed germination to 78.6% in pea seeds. The percentage 
inhibition of germination at this dose of Gamma radiation was 21.4 % 
(Table-1 and 2).

In garden pea, several mutants related to the growth habits were 
reported with the application of physical and chemical mutagens.  
Every individual gene is responsible for agronomic trait which can be 
mutated. Therefore, a wide spectrum of viable morphological mutants 

13-15 can be expected in mutation experiments (Tyagi and Gupta, 1991; 
Konzak et al., 1969; Khurdeed and Khan 2016).

IV. CONCLUSIONS
From the present investigation, it can be concluded that the genetic 
variability in Garden pea, Pisum satum L.) can be induced using 
physical and chemical mutagen for the improvement of agronomic 
traits. A linear dependence of observed percent of germination/ and or 
percent inhibition was observed with both the used physical and 
chemical mutagens.
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Treatments Plots
Garden Pea
Percent germination Percent inhibition

Cotrol 97.5 ±0.16 2.5 ±0.07
10kR 96.3 ±0.17 3.3 ±0.06
15kR 86.7 ±0.13 13.3 ±1.05
20kR 82.8 ±0.11 17.2 ±1.03
25kR 76.6 ±0.17 23.4 ±1.10
30kR 71.5 ±0.16 28.5 ±1.07
Petri dishes
Treatment Garden Pea

Percent germination Percent inhibition
Control 97.0 ±0.16 3.0 ± 0.08
10kR 96.5 ±0.11 3.5 ±0.25
15kR 85.8 ±1.07 14.2 ±1.14
20kR 84.6 ±1.15 15.4 ±1.16
25kR 81.5 ±1.26 18.5 ±1.15
30kR 78.6 ±1.35 21.4 ±30

Plots
Treatment Garden Pea

Percent germination Percent inhibition
Control 92.45 ±1.15 3.55 ±0.08
0.5 % EMS 92.45 ±1.17 7.55 ±1.05
0.6 % EMS 86.47 ±1.07 13.53 ±1.14
0.7 % EMS 77.65 ±1.25 22.35 ±1.17
0.8 % EMS 67.67 ±1.27 32.33 ±1.25
0.9 % EMS 62.35 ±1.32 37.65 ±1.34
1.0 % EMS 51.55 ±1.35 48.45 ±1.26
Petri dishes
Treatment Garden Pea

Percent germination Percent inhibition
Control 97.25 ±1.27 2.75 ±0.07
0.5 % EMS 91.75 ±1.35 8.25 ±0.08
0.6 % EMS 86.25 ±1.16 13.75 ±1.16
0.7 % EMS 75.35 ±1.27 24.65 ±1.12
0.8 % EMS 67.35 ±1.35 32.65 ±1.13
0.9 % EMS 61.36 ±1.21 38.64 ±1.75
1.0 % EMS 53.45 ±1.32 46.55 ±1.26
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