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Abstract 
 

This experiment was conducted at Department of botany Dr. Babasaheb Ambedkar Marathwada University, Aurangabad, India. During the 
warm season from 2017. The experiment aimed to study the effect of Gamma rays as a physical mutagens and Sodium azide (SA) and Ethyl 
methane sulphonate (EMS) as a chemical mutagen on Growth performance (early flowering, number of branch and height) of Pigeon pea in 
M3 generation. Dry seed was divided into 10 treatments T1 Control treatment, T2, T3 ,T4 seed was treated with 0.5, 0.10 and 0.15 % EMS 
T5, T6, T7 seed was treated with d 0.10, 0.15, 0.20 % SA and T8 , T9 and T10 seeds were irradiated with 5, 10 and 15 KR respectively and 
were sown in the filed by following randomized block design. (RCBD) in farm. The results of the statistical analysis showed that chemical 
mutagens (EMS and SA) affected on pigeon pea and decreases flowering days. The flowering in Control treatment was 103.3 days and 
decreases (P≤0.01) 0.01 to 99.1, 99.1 and 96.5 days in T2, T4 and T5 also the chemical and physical mutagens decreased the number of 
branch and height of Pigeon pea.  

Keyword: physical mutagens, chemical mutagens, Growth performance, Pigeon pea.  

Introduction 

Pigeon pea is one of the major pulse crops of the tropics 
and sub tropics, and It is a favorite crop of small holder dry 
land farmers because it can grow well under subsistence level 
of agriculture and provides nutritive food (FAOSTAT, 2013) 
"pigeon pea contains high levels of proteins and important 
amino acids lysine, methionine and tryptophan. Dry 
pigeonpea seeds contain protein (20-22%), carbohydrate 
(57.3%), fat (1.5%) and ash (8.1%) (Saxena et al. 2010), and 
It provides vitamin B, calcium and phosphorus and the 
foliage are used as fodder and milling by-products form an 
excellent feed for domestic animals". The green leaves and 
tops of plants provide excellent fodder and are also utilized 
as a green manure. The dried stalks are used as fuel, for 
making baskets and thatching material, and it also improves 
soil by fixing atmospheric nitrogen (Upadhyay et al., 2010: 
Gowda et al., 2011). 

Genetic variability is fundamental to successful 
breeding programs in vegetatively and plants. This variation 
can occur naturally or can be induced through mutations, 
using physical, biological or chemical mutagens and has 
attracted the interest of plant breeders for many decades. 
Mutations have been used to produce many cultivars with 
improved economic value (TURKAN et al. 2006). Such as 
Pigeon pea (Ariraman et al., 2016). Ethyl methane 
sulphonate (EMS), a chemical mutagen of the alkylating 
group has been reported to be the most effective and 
powerful mutagen and usually causes high frequency of gene 
mutations and low frequency of chromosome aberrations in 
plants (Khatri et al., 2005). Sodium azide (SA), is known to 
be highly mutagenic in several organisms, including plants 
and animals. Sodium azide is a potent mutagen in 
microorganisms and a very efficient mutagen in barley as 
well as in some other crop species, and it is metabolized in 
vivo to a powerful chemical mutagen in many plant species, 
including barley, rice, maize and soybean (Gruszka et al., 
2014). Gamma rays, an energetic form of electromagnetic 
radiations are known to be the most popular mutagens for 
their simple application, good penetration, reproducibility, 
high mutation frequency and less disposal problems 

(Ambavane et al., 2015). The study examined mutagenic 
effects of Ethyl methane sulphonate (EMS), Sodium azide 
(NaN3) and Gamma rays on the production performance of 
the Pigeon pea in M3 generation. 

Materials and Methods 

 This experiment was being conducted during the warm 
season from 2017. The seeds of the pigeon pea were obtained 
from the Department of botany Dr. Babasaheb Ambedkar 
Marathwada University, Aurangabad, India. Dry seed was 
divided into 10 treatments:  

• T1 Control treatment. 

• T2, T3 and T4 seeds were soaked in distilled water for 6 
hr and was treated with different concentration of EMS 
0.5, 0.10 and 0.15 % respectively.  

• T5, T6 and T7 seeds were soaked in distilled water for 6 
hr and was treated with different concentration of SA 
0.10, 0.15 and 0.20 % respectively.  

• T8, T9 and T10 seeds were irradiated with doses of 5, 10 
and 15 KR gamma derived from Cobalt-60 (60CO) 
source with a measured dose rate of 124.5Gy/min. 

After the mutagenic treatments, seeds were thoroughly 
washed in running water for 10 to 15 times to leach out the 
residual of chemicals and were sown in the filed by following 
randomized block design. (RCBD) In farm and After the 
growth of plants was measured early flowering, height of 
plants from base to the apex of the plant in centimeters by 
measuring tape and number of branch and primary branches 
in plant from base to apex and were selected 10 plants from 
each treatment randomly from the field. Each treatment was 
replicated 10 times, and statistical analysis was based on 
randomized complete block Design and using SPSS (2011), 
Post hoc tests were performed using Duncan’s multiple range 
tests (1955). 

Results and Discussion 

Fig 1 showed the effects of Ethyl Methane Sulfonate, 
Sodium Azide and Gamma rays on early flowering in Pigeon 
pea during the M3 generation. The flowering in T1 was 103.3 
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days and decreases (P≤0.01) to 99.1, 99.1, 96.5 and 100.5 
days in T2, T4, T5 and T6 respectively Compared with 
111.0, 109.5, 107.1, 113.8 and 108.4 days in T3, T7, T9, T9 
and T10 respectively.  

 

Fig. 1 : Effects of physical and chemical mutagens on early 
flowering in Pigeon pea (Mean ± SE) 

• 1 Control treatment, 2, 3, 4 seeds was treated with 0.5, 
0.10 and 0.15 % EMS 5, 6, 7 seeds were treated with d 
0.10, 0.15 , 0.20 % SA and 8, 9 and 10 seeds were 
irradiated with 5, 10 and 15 KR respectively. 

• Means with different letters significantly different at 
P≤0.01. 

The early flowering in Pigeon pea in EMS and SA 
mutagens treatments consistently shifted towards earliness. It 
is valuable in obtaining varieties associated with escape from 
pests, drought and other stress injuries that occur in late 
growing season and caused by difference in the effects of 
mutagens, which interfered with seed metabolism and onset 
of DNA synthesis (Tambe, 2009). 

The mean number of branch in Pigeon pea shown in 
Fig. 3 and there were significant differences in the number of 
branches (P ≤ 0.01). The highest value was recorded in T10 
treatment (39.3 branches) Compared with 35.4 branches in 
T1, and the number of branches decreased significantly (P ≤ 
0.01) to 24.3 and 26.9 branches in T5 and T6 respectively 
and There was no significant difference between the 
treatments T2, T3, T4, T7, T8 and T10 in the number of 
branches in Pigeon pea plants.  

  

Fig. 2 : Effects of physical and chemical mutagens on the 
number of branch in Pigeon pea  

• 1 Control treatment , 2, 3, 4 seeds were treated with 0.5 , 
0.10 and 0.15 % EMS 5 , 6 , 7 seeds was treated with d 
0.10 , 0.15 , 0.20 % SA and 8 , 9 and 10 seeds were 
irradiated with 5, 10 and 15 KR respectively.  

• Means with different letters significantly different at 
P≤0.01. 

Treatment of Pigeon pea with physical and chemical 
mutagens (EMS, SA and Gamma Rays ) resulted a 
significant decrease in height of Pigeon pea was recorded 
269.5 cm in T1 (Control treatment) Compared with 235.6, 
215.7, 256.0, 230.1, 242.8, 255.5, 255.5, 256.5 and 244.7 cm 
in T2, T3, T4, T5, T6, T7, T8, T9 and T10 respectively.  

Fig. 3 : Effects of physical and chemical mutagens on height 
of Pigeon pea (Mean ± SE) 

• 1 Control treatment, 2, 3, 4 seeds were treated with 0.5, 
0.10 and 0.15 % EMS 5, 6, 7 seeds were treated with d 
0.10, 0.15, 0.20 % SA and 8, 9 and 10 seeds were 
irradiated with 5, 10 and 15 KR respectively.  

• Means with different letters significantly different at 
P≤0.01. 

 This reduction in the number of branch and height of 
Pigeon pea by chemical (EMS and SA) and physical (gamma 
rays) mutagens, "which was attributed to gross injury caused 
at the cellular level (Markeen et al., 2007). Gamma rays, 
being high energy ionizing radiations are known to cause 
extensive damage to DNA molecules by making strand 
breaks and disturbing sugar and bases such lethal effects of 
these mutagens can cause conversion of functional genes into 
nonfunctional ones (Gaur et al., 2018) and also the decrease 
in on growth performance of Pigeon pea caused by Gamma 
Rays, EMS and SA could be attributed to physiological 
perturbations and partly to the chromosomal damages and 
according to Shukla and Dube (2016) plants height after 
treating with gamma rays and EMS mutagens showed lower 
plants height because they restricted the somatic cell 
division, reduced viability and increased growth 
abnormalities.  

Conclusions 

• The two chemical mutagens (EMS and SA) affected the 
pigeon pea and decrease flowering days.  

• The chemical and physical mutagens decrease the 
number of branch and height of Pigeon pea.  
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