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Abstract: The present study was conducted at private Farm at El-Sharqia Governorate, Egypt under supervision of 
Agronomy Department, Faculty of Agriculture, Suez Canal University, Ismailia, Egypt. Four cultivars of peanut were 
used in this work namely NC9, Gregory, Bold, and Runner. This work aimed to study the induction of genetic variation 
in peanut using Sodium azide (NaN3; Mw=65.01) with two doses (1×10-3) and (3×10-3) and three doses of Gamma rays 
(10, 30 and 50kr) to induce mutagenesis. M1 and M2 seeds per dose for each genotype including the control were sown 
in a randomized complete block design (RCBD) with three replications in 2017 and 2018 summer seasons. Analysis of 
variance showed that there were significant differences between genotypes under sodium azide and gamma rays for 
most studied traits in M1 and M2 generations. Number of primary branches was significantly affected by sodium azide 
concentrations, however all genotypes gave low number of primary branches under 0.003M than other treatments in 
both generations. Gregory and NC9 cultivars under Gamma rays had the high number of branches/plant in M1 and M2 
generation when treated with 0.001M compared with 0.003M. The average of plant height was affected by radiation 
mutagen and higher the effect of sodium azide mutagen in both generations. 100-seed weight was affected significantly 
by sodium azide mutagen more than those by radiation mutagen in both generations. Maximum values of seed 
yield/plant were recorded for the NC9 followed by Gregory in both generations.  NC9 and Gregory had the maximum 
values of seed yield/plant, when they treated by 0.001m in both generations. Mean values of oil content were increased 
significantly with increasing concentration of gamma rays doses in M1 and M2 at 10kr, 30kr and 50kr, respectively 
compared with control. The Bold cultivar had the highest values 51.34% and 50.39% and runner cultivar with values 
49.02 and 49.66, when they treated with 50 kr and 30kr in M1 generation. The Runner and NC9 gave the high values 
for yield and its components and oil content of most genetic parameters under different mutagens in M1 and M2 
generations for the most studied traits. The results of heritability, showed moderate to high values for most characters 
under studied in different mutagens in M1 and M2 generations. Pod yield/plant under the effect of sodium azide appears 
high positive correlation coefficients with each of seed yield/plant (0.869 and 0.928) during two the generations and 
100-seed weight (0.643) in M1 generation. 
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INTRODUCTION 

Peanut (Arachis hypogaea L.) is a self-
pollinated crop, an allote traploid (2n = 4x = 40), 
belonging to the family Fabaceae, sub-family 
Papilionidae, genus Arachis and species hypogaea 
(Isleib et al., 1994). Peanut is an annual herb of 
indeterminate growth habit. It ranks thirteenth among 
the world food crops, fourth as most important source 
of edible oil and third as most important source of 
vegetable protein (FAOSTAT, 2020). Globally, the 
largest use of peanut is for oil by ratio (43-55%), with 
the meal being used as a high protein dietary 
supplement for human and animal consumption. Peanut 
cultivated in more than 100 countries on 26.4 million 
hectares worldwide with total production of 36.5 
million tones resulting in an average productivity of 1.4 
t/ha, of which China (41%), India (21%), Nigeria (8%) 
and United States of America (7%) are the largest 
producers (FAOSTAT, 2020). Though the peanut crop 
has morphological, biochemical, physiological 
variability, it has narrow genetic base, because of its 
monophyletic origin, lack of gene flow due to ploidy 
barrier and self- pollination. The most popular method 
employed for creating genetic variability, is induced 
mutagenesis through chemical and physical irradiation. 
Plant breeders have almost exhausted the natural 
genetic variability amenable to genetic improvement of 
the crop. Breeding for improved crop varieties depends 
on the availability of genetic variation and effective 

selection methods. Hybridization followed by selection 
in segregating generations has been used to generate 
variability in peanut varieties. Emasculation and 
pollination procedures of hybridization are 
cumbersome and the success rate of making crosses is 
generally low (Janila et al., 2013). 

Gamma rays are electromagnetic radiations with 
the shorter wavelength (shorter than X-rays). It is one 
of the important physical agents used to improve the 
characters and productivity of many plants 
(Jaywardena and Peiris, 1988). Irradiation also been 
successfully used for mutation breeding of various 
crops and ornamental plants and has proven an adept 
means of encouraging the expression of recessive 
genes and producing new genetic variations (Schum, 
2003). Mutation breeding has contributed significantly 
to plant improvement. According to Lagoda (2009), 
2,700 mutant varieties were officially released from 
170 different plant species in more than 60 countries 
and recorded in the FAO/IAEA Mutant Varieties 
Database (MVD). 

Chemical mutagenesis is a simple approach to 
create mutation in plants for their improvement of 
potential agronomic traits. Chemical mutagens like 
ethyl-nitroso-urea; methyl-nitroso-urea, ethyl-methane 
sulphonate (EMS) and sodium azide (SA) are also used 
for mutation assisted breeding. Among all chemical 
mutagenesis, sodium azide (NaN3) is considered as 
safe and has capability of producing high frequency of 
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mutation. Sodium azide is well known of heavy metal 
enzymes with influences on metabolism and respiration 
of living cell. It creates point mutation and damages the 
chromosomes and thus produces tolerance in the plants 
for numerous adverse conditions, the effect of the SA 
is greatly depends on the pH of the treatment solution 
(Abdul Rahaman et al., 2013; Jadhav et al., 2018). The 
successful utilization of sodium azide to generate 
genetic variability in plant breeding has been reported 
in peanut (Mensah and Obadoni, 2007), barley and 
mungbean (Roychowdhury et al., 2012). The main 
objectives of this work were i) to study the effect of 
some chemical and physical mutagen substances on the 
morphological and physiological particularities of the 
peanut genotypes ii) to induce genetic variability using 
gamma rays and sodium azide mutagens as well as 
study genotypic and phenotypic correlations among 
some economic traits in four peanut cultivars, taken 
differential in sensitivity of cultivars into account. 
 

MATERIALS AND METHODS 

Plant material and mutants treatment: 

Four peanut cultivars ‘NC9, Gregory, Runner 
and Bold have been used in this study were obtained 
from Agriculture Research Center, Giza, Egypt.  

Mutagens treatments 

Chemical mutagen; Sodium azide (NaN3; 
Mw=65.01) was used with two doses (1×10-3) and 
(3×10-3). 

Sodium azide (NaN3; Mw=65.01). Two Sodium azide 
solutions were used, prepared at pH=3.5 using 
phosphate buffer. The concentrations of NaN3 used in 
this investigation were 1.0×10-3and 3.0×10-3 molar. The 
seed samples were submerged in the solution for 2 
hours. After treatment the treated seed were washed in 
running tap water for one hour. 

Physical mutagens; Gamma rays were used with three 
doses (10, 30 and 50kr) to induce mutagenesis. 

Gamma rays. From Co 60 source at the Middle 
Eastern Regional Radioisotopes Center for Arab 
countries, Dokki, Giza. Three doses were used 10, 30 
and 50 kr at dose rate of 2\.59 r/sec in the first season. 
The treated and untreated seeds were sown to arise M1 
generation in May 15, 2017. The M2 seeds were raised 
by selfin\g M1 plants for each genotype, the seeds 
collected from the different plants of each treatment 
were bulked to give rise to M2 generation. In the 
second season, the bulked seeds of each M1 treatment 
and untreated were sown in May, 15, 2018 in the field 
with a spacing of 0.75 m between rows and 0.40 m 
between plants in a row. Plot size was a single 4 m 
row. Two seeds were planted per hill and seedlings 
were thinned to one plant per stand. Two weeks after 
emergence to achieve 15 plants per row. In the first and 
second seasons, all the cultural practices were 
performed as recommended. 

Germination percentage (GP), days to flowering 
(DF), number of primary branches/plant (NB), plant 
height (PH), number of pods/plant (NP), pod 
yield/plant (PP), 100-seed weight(SW), seed 
yield/plant(SYP), shelling percentage (SHP), seed oil 

content percentage (SO) and chlorophyll SPAD values 
were recorded in M1and M2. 

Statistical analysis, all data were subjected to 
statistical analysis according to Steel et al. (1997) two 
ways ANOVA to compare the effects of chemical and 
physical mutagen on peanut cultivars with randomized 
complete block design with three replicates. The 
genotypic and phenotypic variances (Vg and Vp), 
broad sense heritability (h) and genotypic and 
phenotypic coefficient of variability (G.C.V. % and 
P.C.V.%) computed according to Singh and Choudhary 
(1985). Expected genetic advance (in M2 generation) 
was calculated according to Allard (1964). The 
genotypic and phenotypic correlation coefficients were 
estimated according to Miller et al. (1958). 

 
RESULTS AND DISCUSSION 

Results of analysis of variance of the studied 
agronomic traits in M1 and M2 generations are 
summarized in Tables (1-11). Sodium azide and 
Gamma doses significantly affected the variations of 
all traits in both generations. Four peanut cultivars 
differed significantly for all traits; the significance 
among cultivars indicated a wide range of variability 
between cultivars. The cultivar × doses interaction was 
also highly significant for all the traits at both 
generations. Therefore, these cultivars were 
differentially affected by the mutagens in terms of 
induction of genetic variations. 
I- Mean performance of peanut varieties 

The results obtained from analysis of variance 
showed that there were significant differences between 
genotypes (NC9, Gregory, Bold and Runner) under 
sodium azide (0.001 and 0.003) and gamma rays (10, 
30 and 50kr) for most the studied characters in M1 and 
M2 generations. The significance among genotypes 
indicated a wide range of variability between peanut 
cultivars as shown in Tables (1-11). Various treatments 
of the mutagens (i.e. sodium azide and gamma rays) 
and mutagens × genotypes interaction showed 
significant differences for all studied characters in M1 
and M2 generations, indicating that the genotypes 
differently responded for the different mutagens. These 
results are in agreement with Gunasekaran and Pavadai 
(2015) and Jadhav et al. (2018). 

Growth yield and yield components 
A. Growth characters 

Vegetative growth of the four peanut cultivars as 
affected by used different a sodium azide and gamma 
rays was determined. The results of characters, which 
were taken into consideration, are presented as 
follows:-  
1. Germination percentage  

Means of germination percentage under field 
conditions for the studied cultivars under investigation 
treated with sodium azide and gamma rays in both 
generations are given in Table (1). 

The statistical analysis was concluded that, 
varietal differences and doses effect in addition to their 
interaction were significant in both generations. 
Germination % was gradually decreased with 
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increasing dose application during the two generations. 
For sodium azide, the dose 0.003M had the lowest 
significant values (78.89% and 79.45%) in Ml and M2 
generations, respectively. However, the control 
treatment gave the highest values (88.89% and 89.45) 
in Ml and M2 generations, respectively. The means 
also indicated that the NC9 cultivar had the higher 
values of germination percentage followed by Bold 
cultivar compared with the other cultivars in M1 and 
M2 generations. The interaction between cultivars and 
doses revealed that the observed values of NC9 and 
Gregory treated with 0.001M were the highest ones in 
both generations. Regarding to the effect of Gamma 
ray, the analysis of variance indicated that differences 
in germination percentage due to concentration effect 
were significant in M1 and M2 generations. Results 
obtained showed that all gamma rays treatments 

significantly decreased germination % in both 
generations. The treatment 50Kr had the lowest 
significant values (77.78% and 84.44%) in M1 and M2 
generations, in respectively. The varietal were 
significant differences in M1 and M2 generations. The 
cultivar NC9 and Bold had the highest values than 
others in M1 generation for this trait, while in M2 
generation, the NC9 and Runner cultivar had the 
highest values and the lowest values of germination 
percentage were obtained from Gregory in both 
generations. Comparing the two mutagen sodium azide 
and gamma rays concerning this trait, the germination 
was more reduced in sodium azide compared to gamma 
rays in both generations. These results are in agreement 
with Siddiqui et al. (2007), Aparna et al. (2012), 
Padmaja et al. (2015), Jadhav et al. (2018). 

 
Table (1): Effect of Sodium azide and Gamma rays on germination % in field for peanut varieties at M1 and M2 

generations 

  M1 M2 

NC9 Gregory Bold Runner X` NC9 Gregory Bold Runner X` 

Sodium 
azide 
(M) 

Con. 91.11 86.67 91.11 86.67 88.89 91.11 86.67 88.89 91.11 89.45 

0.001 86.67 86.67 84.44 80.00 84.45 86.67 84.44 82.22 80.00 83.33 

0.003 82.22 75.56 82.22 75.56 78.89 86.67 75.56 77.78 77.78 79.45 

X` 86.67 82.97 85.92 80.74  88.15 82.22 82.96 82.96  

Gamma 
rays 
(Kr) 

Con. 91.11 86.67 91.11 86.67 88.89 91.11 86.67 88.89 91.11 89.45 

10kr 91.11 80.00 91.11 86.67 87.22 91.11 84.44 86.67 88.89 87.78 

30kr 88.89 80.00 84.44 86.67 85.00 88.89 82.22 84.44 86.67 85.56 

50kr 75.56 80.00 82.22 73.33 77.78 88.89 82.22 84.44 82.22 84.44 

X` 86.67 81.67 87.22 83.34  90.00 83.89 86.11 87.22  

L.S.D 5% V S V× S V S V× S 

4.81* 5.90* 8.34* 5.95* 6.28* 7.56* 

V G V×G V G V×G 

5.87* 6.82* 8.64* 4.76* 4.12* 7.24* 

Where, V= cultivars;                     S = Sodium azide and          G= Gamma rays 
 

2. Days to flowering 
The character of days to flowering plays a 

significant role in altering the life cycle duration of any 
plant. The mutagen succeeded in inducing variability in 
days to flowering of plants in all studied cultivars of 
peanut. It can be seen from the Table (2) that there was 
an increase in the mean days to flowering in all 
cultivars with increase in concentration of sodium 
azide and doses of gamma.  

The significant changes in terms of days to 
flower were observed in 0.003 concentration of sodium 
azide than the control and the rest of treatments. Days 
to first flower, ranged from 34.92 to 39.0 days in M1 
and from 40.0to 41.25 days in M2 respectively. A 
minimum decrease in days to first flower was recorded 
in runner genotypes 29.33 and 28.33 days in M1 and 
M2 generations, respectively. 

With regard to interaction between cultivars and 
sodium azide in M1 generation, Runner and NC9 had 
the lowest no. of days to flowering, Runner, and 
Gregory in M2 generation, when treated with 0.001M 
and 0.003M compared with control. 

On the other hand, statistical analysis of days to 
flowering indicated that gamma rays affected variation 
differences and interaction of both factors under study 
in both generations. 

The results in Table (3) showed that all gamma 

rays doses significantly increased days to first flower in 

both generations. The treatment 10 kr had the lowest 

values 38.25% and 41.75days in M1 and M2 

generations, respectively. The cultivar NC9 and 

Runner had the lowest values than others in M1 and 

M2 generation for this trait. The results of interaction 

between cultivars  and doses of gamma rays showed 

that the Runner cultivar had the lowest no. of days to 

flowering in M1 and M2 generations when treated with 

10kr and 30kr compared with control. In general, the 

plants germinated from seeds, which were treated with 

sodium azide, or gamma rays took the longest duration 

for corresponding trait. These results are similar with 

found by Animasaun et al. (2014), Gunasekaran and 

Pavadai (2015), and Muniappan et al. (2016).  
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Table (2): Effect of Sodium azide and Gamma rays on number of days to flowering in field for peanut varieties at M1 
and M2 generations 

  M1 M2 

NC9 Gregory Bold Runner X` NC9 Gregory Bold Runner X` 

Sodium 
azide 
(M) 

Con. 31.67 40.00 40.00 28.00 34.92 41.00 46.00 45.00 28.00 40.00 

0.001 35.00 42.00 43.00 30.00 37.50 46.00 43.00 46.00 28.00 40.75 

0.003 40.00 43.00 43.00 30.00 39.00 46.00 44.00 46.00 29.00 41.25 

X` 35.56 41.67 42.00 29.33  44.33 44.33 45.67 28.33  

Gamma 
rays 
(Kr) 

Con. 31.67 40.00 40.00 28.00 34.92 40.00 45.00 43.00 25.00 38.25 

10kr 32.00 45.00 44.00 32.00 38.25 37.00 50.00 48.00 32.00 41.75 

30kr 35.00 43.00 45.00 32.00 38.75 39.00 52.00 48.00 32.00 42.75 

50kr 37.00 45.00 45.00 33.00 40.00 40.00 46.00 49.00 34.00 42.25 

X` 33.92 43.25 43.50 31.25  39.00 48.25 47.00 30.75 33.92 

L.S.D 5% V S V× S V S V× S 

4.54* 3.9* 7.87** 4.31* 2.53* 6.06* 

V G V×G V G V×G 

3.71* 2..85* 5.34* 3.92* 3.41* 5.33* 

Where, V= cultivars;                     S= Sodium azide and          G=Gamma rays 
 
3. Number of branches/plant 

Number of primary branches was significantly 
affected by sodium azide concentration (Table 3), 
however all genotypes gave low number of primary 
branches under 0.003M (11.08) and (11.37) than other 
treatments in M1 an M2 generations, respectively. The 
results illustrated in Table (3) showed that the Gregory 
and NC9 gave the highest number of primary branches 
/plant, wherever, they gave 13.85, 13.78 and 14.06, 
13.79 branches/plant in M1 and M2, respectively. 
Concerning to interaction between cultivars and 
sodium azide, Gregory had the highest no. of 
branches/plant in M1 and M2 generations, when 
treated with 0.001M compared with 0.003M. With 

regard to Gamma rays, the number of branches per 
plant varied from 10.19 to 13.28in the treated cultivars 
as compared to control 13.38 in M1 and varied from 
10.69 to 12.13 as compared to control 13.48 in M2 
Table (3). The Gregory and NC9 gave the highest 
number of primary branches/plant in M1 and M2 with 
values (14.28, 13.17) and (13.36, 13.15), respectively. 
Concerning to interaction between cultivars and 
gamma rays doses Gregory and NC9 had the high no. 
of branches/plant in M1 and M2 generations when 
treated with 10 kr compared with 50kr.These results 
are agreement with found by Animasaun et al. (2014), 
Gunasekaran and  Pavadai (2015), Kavera and Nadaf 
(2017) and Gemechis (2018). 

 
Table (3): Effect of Sodium azide and Gamma rays on number of branches/plant for peanut cultivars at M1 and M2 

generations 

  
M1 M2 

NC9 Gregory Bold Runner X` NC9 Gregory Bold Runner X` 

Sodium 
azide 
(M) 

Con. 14.53 15.17 13.40 10.40 13.38 14.97 14.97 13.20 10.77 13.48 

0.001 13.97 14.07 12.43 7.87 12.09 13.10 15.33 11.87 8.97 12.32 

0.003 12.83 12.30 11.87 7.30 11.08 13.30 11.87 11.77 8.53 11.37 

X` 13.78 13.85 12.57 8.52  13.79 14.06 12.28 9.42  

Gamma 
rays 
(Kr) 

Con. 14.53 15.17 13.40 10.40 13.38 14.97 14.97 13.20 10.77 13.48 

10kr 14.20 15.63 13.40 9.87 13.28 13.73 14.20 10.50 10.07 12.13 

30kr 13.40 15.33 12.07 8.40 12.30 12.73 13.07 12.30 8.30 11.60 

50kr 11.30 10.97 10.63 7.87 10.19 11.17 10.43 11.97 9.17 10.69 

X` 13.36 14.28 12.38 9.14  13.15 13.17 11.99 9.58  

L.S.D 5% 

V S V× S V S V× S 

1.87* 1.62* 3.25* 0.81* 0.70* 1.40* 

V G V×G V G V×G 

0.81* 0.71* 1.41* 0.92* 0.77* 2.4* 

Where, V= cultivars;                     S= Sodium azide and          G=Gamma rays 
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4. Plant height 

Means of plant height under field conditions for 
the studied cultivars under investigation treated with 
sodium azide and gamma rays in both generations are 
given in Table (4). Analysis of variance for all 
cultivars, mutantgens (Sodium azide and Gamma rays) 
and their interactions were showed significant 
differences for plant height in M1 and M2. With regard 
to sodium azide, plant height of all cultivars in the 
control conditions was the tallest (87.57, 88.52cm) than 
0.001 (82.34, 80.29 cm) and 0.003 (66.32, 79.44 cm) in 
M1 and M2as shown in Table (4). Maximum plant 
height was recorded for the Bold cultivar (87.10 and 
88.04) in M1 and M2, respectively followed by NC9 
(81.07cm) and (84.81cm) while Runner and Gregory 
displayed the shortest plant height in M1 and M2. The 
effect of interaction between different cultivars and 
sodium azide treatments on plant height, means of M1 
and M2 generations indicated that NC9 and Bold had 
the maximum height, when they treated by 0.001, 
while Gregory and runner were the shortest than others 
when they treated with 0.003M in M1 and M2 
generations. The results concerning the effect of 

radiation doses (gamma rays) revealed that, in M1 and 
M2 generations on plant height gradually decreased 
with increasing dose up to 50Kr Table (4). Maximum 
plant height was recorded for the Bold cultivar (89.31 
and 89.80cm) in M1 and M2, respectively followed by 
Runner (87.22 and 89.80cm), while Gregory displayed 
the shortest plant height in both M1 and M2. The 
interactions between gamma rays and cultivars on plant 
height were shown in Table (4). Means of M1 and M2 
generations indicated that Runner and Bold had the 
maximum height when they treated by 10 kr and 30kr, 
while Gregory and NC9 were the shortest than others 
when they treated with 30 kr and 50Kr in both M1 and 
M2 generations. It can be also noticed that average of 
plant height of plants affected by radiation mutagen 
were higher than affected by sodium azide mutagen in 
M1 and M2 generations. These results suggested that 
radiation mutagen may be more valid for improvement 
height of peanut than sodium azide. These results are 
similar with found by Animasaun et al. (2014), 
Gunasekaran and Pavadai (2015), Kavera and Nadaf 
(2017) and Gemechis (2018). 

 
Table (4): Effect of Sodium azide and Gamma rays on plant height (cm) for peanut varieties at M1 and M2 generations 

  M1 M2 

NC9 Gregory Bold Runner X` NC9 Gregory Bold Runner X` 

Sodium 
azide 
(M) 

Con. 83.43 79.63 92.20 95.00 87.57 86.63 80.50 91.87 95.07 88.52 

0.001 86.67 83.30 86.00 73.40 82.34 88.17 79.93 87.73 65.33 80.29 

0.003 73.10 63.63 83.10 45.43 66.32 79.63 75.73 84.53 77.87 79.44 

X` 81.07 75.52 87.10 71.28  84.81 78.72 88.04 79.42  

Gamma 
rays 
(Kr) 

Con. 83.43 79.63 92.20 95.00 87.57 86.63 80.50 91.87 95.07 88.52 

10kr 81.20 79.33 86.53 90.33 84.35 81.97 86.31 91.40 91.53 87.80 

30kr 75.40 78.30 89.97 86.33 82.50 78.87 78.73 86.30 88.87 83.19 

50kr 77.17 71.77 88.53 77.20 78.67 76.87 69.63 89.63 83.73 79.97 

X` 79.30 77.26 89.31 87.22  81.09 78.79 89.80 89.80  

L.S.D 5% V S V× S V S V× S 

5.72* 4.42* 10.84* 4.87* 3.63* 6.25* 

V G V×G V G V×G 

4.12* 3.22* 8.61* 3.26* 4.71* 7.03* 

 
B. Yield and yield components characters 

1. Number of pods / plant: 

Results in Table (5) showed mean values for 
number of pods / plant in M1 and M2 generations. 
Analysis of variance for all cultivars, mutagens and 
their interactions showed significant differences for 
number of pods/ plant in both M1 and M2 generations. 
For sodium azide, number of pods/plant was decreased 
significantly with increasing sodium azide 
concentrations in M1 and M2 generations compared 
with control. Number of pods/plant of all cultivars in 
the control conditions was higher (73.5 and 81.4) than 
0.001 (67.1 and 74.2) and 0.003 (57.6 and 66.9) in M1 
and M2 as shown in Table (5). Maximum number of 
pods/plant was recorded for the Runner cultivar (99.1 
and 107.7) in M1 and M2, respectively followed by 
Gregory (59.3 and 67.5), while NC9 and Bold 
displayed the lowest number of pods/plant in M1 and 

M2, respectively as average of all sodium azide 
applications. Concerning to the effect of interaction 
between four cultivars and sodium azide applications 
for number of pods/plant, means of M1 and M2 
generations indicated that Runner had the highest 
values, when it treated with 0.001 and 0.003M, while 
Bold and NC9 were the lowest than the others when 
they treated with 0.001 and 0.003M in M1 and M2 
generations. The results concerning to the effect of 
radiation doses (gamma rays) on number of pods/plant 
showed  gradually decreased with increasing dose up to 
50Kr compared with control from 73.5kr  and 81.4 to 
55.0 and 62.9 revealed that, in M1 and M2 generations 
Table (5). Maximum number of pods/plant was 
recorded for the runner cultivar (97.1 and 107.1) 
followed by Gregory (58.8 and 68.4) in M1 and M2, 
respectively, while NC9 displayed the lowest value in 
both M1 and M2 for this trait. The interaction between 
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gamma rays application and cultivars on number of 
pods/plant was shown in Table (5), The Runner 
cultivar had the maximum values, when it treated by10, 
30 and 50kr, while NC9 and Bold were the lowest than 

others when they treated with 30 kr and 50Kr in both 
M1 and M2 generations. These results are similar with 
found by Kavera and Nadaf (2017) and Gemechis 
(2018). 

 

Table (5): Effect of Sodium azide and Gamma rays on number of pods / plant for peanut varieties at M1 and M2 
generations 

  M1 M2 

NC9 Gregory Bold Runner X` NC9 Gregory Bold Runner X` 

Sodium 
azide 
(M) 

Con. 53.97 63.10 61.77 114.97 73.5 62.53 70.43 69.30 123.20 81.4 
0.001 49.53 61.87 55.87 100.97 67.1 55.60 69.63 64.83 106.77 74.2 
0.003 49.73 53.07 46.30 81.30 57.6 56.30 62.50 55.97 93.00 66.9 

X` 51.1 59.3 54.6 99.1  58.1 67.5 63.4 107.7  

Gamma 
rays 
(Kr) 

Con. 53.97 63.10 61.77 114.97 73.5 62.53 70.43 69.30 123.20 81.37 
10kr 48.10 63.73 56.17 106.93 68.7 53.43 73.87 64.53 119.63 77.87 
30kr 45.83 57.50 45.97 83.93 58.3 51.97 68.07 59.20 95.63 68.72 
50kr 43.63 50.87 43.17 82.40 55.0 50.07 61.30 50.17 89.87 62.85 

X` 47.9 58.8 51.8 97.1  54.5 68.4 60.8 107.1  

L.S.D 5% V S V× S V S  
4.90* 6.81* 4.19* 3.74* 6.91*  

V G V×G V G  
4.41* 3.82* 7.64* 4.12* 2.70*  

Where, V= cultivars;                     S= Sodium azide and          G=Gamma rays 
 

2. Pods weight/plant: 

The results in Table (6) showed mean values of 
pods weight /plant in M1 and M2 generations. Analysis 
of variance for all cultivars, mutagens and their 
interactions showed significant differences for mean 
values of pods / plant in both generations. 

For sodium azide applications, mean values of 
pods weight / plant had the same trend as found in pods 
number /plant. Mean values of pods weight / plant 
were decreased significantly with increasing sodium 
azide concentration in both M1 and M2 generations 
compared with control. Pods weight / plant of all 
cultivars in the control conditions was higher (112.37 
and 138.74) than 0.001 (109.38 and110.62g) and 0.003 

sodium azide (103.47 and 96.87g) in M1 and M2 as 
shown in Table (6). Maximum number of pods 
weight/plant was recorded for the Gregory cultivar 
(123.4 and 138.0 g) in M1 and M2, respectively 
followed by NC9 (121.2 and 122.9 g), while Bold and 
Runner displayed the lowest values for this trait in M1 
and M2 as average of all sodium azide applications. 
Concerning to the effect of interaction between four 
cultivars and sodium azide applications for pods 
weight/plant, the Gregory genotype had the highest 
values (124.40g), when it treated with 0.001M in M1, 
while Bold and Runner gave the lowest pod 
weight/plant than other when they treated with 0.001 
and 0.003M in M1 and M2 generations.  

 
Table (6): Effect of Sodium azide and Gamma rays on Pods yield / plant (g) for peanut varieties at M1 and M2 

generations 

  M1 M2 

NC9 Gregory Bold Runner X` NC9 Gregory Bold Runner X` 

Sodium 
azide 
(M) 

Con. 123.83 127.73 101.3 96.63 112.37 154.20 139.5 88.87 172.4 138.74 

0.001 118.87 124.40 107.63 86.63 109.38 131.93 134.4 82.97 93.2 110.62 

0.003 121.07 117.97 98.77 76.07 103.47 82.57 140.17 65.97 98.77 96.87 

X` 121.25 123.36 102.56 86.44  122.9 138.02 79.27 121.45  

Gamma 
rays 
(Kr) 

Con. 123.83 127.73 101.3 96.63 112.37 154.2 139.5 88.87 172.4 138.74 

10kr 115.43 123.3 69.4 67.77 93.98 137.83 136.07 68.73 90.2 108.20 

30kr 128.1 124.4 57.87 71.07 95.36 94.17 136.63 85.53 113.1 107.35 

50kr 128.83 102.2 54.53 99.97 112.37 126.2 119.4 63.4 119.3 107.07 

X` 124.05 119.41 70.78 83.86  128.1 132.9 76.63 123.75  

L.S.D 5% V S V× S V S V× S 

9.60* 8.59* 16.91* 6.64* 5.84* 11.72* 

V G V×G V G V×G 

8.42* 6.74* 12.02* 7.30* 4.60* 9.41* 
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The results concerning to the effect of gamma 
rays applications revealed that, the pods weight/plant 
gradually decreased with increasing dose up to 50Kr 
compared with control Table (6). Moreover, the four 
genotypes in M2 gave high values than M1 generation 
under different gamma rays applications. Maximum 
pod weight/plant was recorded for the NC9 cultivar 
(124.05g) followed by Gregory (119.4g) in M1, while 
in  M2 generation the highest values were recorded in 
the Gregory cultivar followed by NC9 and Runner, 
while Bold displayed the lowest values in both M1 and 
M2 for this trait. The interaction between gamma rays 
application and cultivars on pod weight/plant was 
shown in Table (6). The Gregory cultivar had the 
maximum values when it treated by 10 and 30 kr while 
Bold was the lowest one than the others in both M1 and 
M2 generations. These results are similar with found 
by Animasaun et al. (2014), Muniappan et al. (2016), 
Gunasekaran and Pavadai (2015) and Kavera and 
Nadaf (2017). 

3. 100-seed weight/plant 

Means of 100-seed weight/plant under field 
conditions for the studied cultivars under investigation 
treated with sodium azide and gamma rays in both 
generations are given in Table (7). Analysis of variance 
for all cultivars, mutantgens (Sodium azide and 
Gamma rays) and their interactions showed significant 
differences for 100-seed weight/plant in both M1 and 
M2 generations. For sodium azide, 100-seed 
weight/plant was gradually decreased significantly with 
increasing sodium azide concentration from 0.001 to 
0.003 in M1 and M2 generation except NC9 at 0.001m 
in M2 generation was increased than control. 100-seed 
weight/plant of all cultivars in the control conditions 
gave higher values (64.3and 66.4g) than 0.001 (61.8 
and 64.6g) and 0.003 levels (61.9 and 65.9g) in M1 and 
M2 as shown in Table (9). Maximum values of 100- 

seed weight/plant were recorded for the Gregory 
cultivar (80.6) in M1 followed by NC9 (80.0), while 
the Runner and Bold cultivars displayed the lowest 
values of 100-seed weight/plant in M1generation. In 
M2 generation, the NC9 (84.7g) and Gregory (84.3g) 
cultivars gave high values as average of all sodium 
azide applications. Concerning to the effect of 
interaction between different cultivars and sodium 
azide applications on 100-seed weight, means of M1 
and M2 generations indicated that Gregory and NC9 
had the maximum values of 100- seed weight when 
they treated by 0.001M in M1 and M2 generations. The 
results concerning the effect of radiation doses 
applications revealed that, in M1 and M2 generations 
on 100-seed weight/plant gradually decreased with 
increasing dose from 10kr to30Kr and increased at 
50kr Table (7). High values of 100-seed weight/plant 
were recorded in Gregory cultivar (79.7and 81.9 g) in 
M1 and M2, respectively followed by NC9 (76.6 and 
80.3 g) on the other hand, runner and Bold cultivars 
had the lowest values for this trait in both M1 and M2. 
The interaction between gamma rays treatments and 
cultivars on100-seed weight was shown in Table (7). 
Means of M1 and M2 generations indicated that NC9 
and Gregory had the maximum values when they 
treated by 10 kr, 50Kr and 30kr while Runner and Bold 
gave the lowest than others in both M1 and M2 
generations. 

It can be also noticed that average means of 100-
seed weight affected significantly by sodium azide 
mutagen were higher than those affected by radiation 
mutagen in both generations. These results suggested 
that sodium azide mutagen may be more valid for 
improvement height of peanut than radiation mutagen. 
These results are similar with found by Animasaun et 
al. (2014), Muniappan et al. (2016) and Kavera and 
Nadaf (2017). 

 
Table (7): Effect of Sodium azide and Gamma rays on 100-seed weight (g) for peanut cultivars at M1 and M2 

generations 

  M1 M2 

NC9 Gregory Bold Runner X` NC9 Gregory Bold Runner X` 

Sodium 
azide 
(M) 

Con. 81.00 82.67 50.67 42.67 64.3 83.33 84.33 52.33 45.67 66.4 

0.001 79.67 81.33 45.33 41.00 61.8 87.00 85.33 48.67 37.33 64.6 

0.003 79.33 77.67 50.00 40.67 61.9 83.67 83.33 51.00 44.33 65.6 

X` 80.0 80.6 48.7 41.4  84.7 84.3 50.7 42.4 80.0 

Gamma 
rays 
(Kr) 

Con. 81.00 82.67 50.67 42.67 64.3 83.33 84.33 52.33 45.67 66.4 

10kr 79.67 75.67 50.33 42.67 62.1 81.67 80.33 52.67 42.33 64.3 

30kr 70.33 79.33 49.33 45.67 61.2 76.33 80.33 50.33 41.67 62.2 

50kr 75.33 81.00 52.00 46.33 63.7 79.67 82.67 49.00 45.00 64.1 

X` 76.6 79.7 50.6 44.3  80.3 81.9 51.1 43.7 76.6 

L.S.D 5% V S V× S V S V× S 

1.09* 0.94* 1.88* 1.82* 1.50* 3.01* 

V S V× S V S V× S 

2.10* 1.72* 2.42* 2.16* 1.78* 3.60* 

Where, V= cultivars;                     S= Sodium azide and          G=Gamma rays 
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4. Shelling percentage:   

The results in Table (8) showed mean values of 
shelling percentage in M1 and M2 generations. 
Analysis of variance for all cultivars, mutagens and 
their interactions showed significant differences for 
mean values of shelling percentage in both M1 and M2 
generations. Concerning to sodium azide applications, 
mean values of shelling percentage were decreased 
with increasing concentration of sodium azide in M1 
and M2 with values (71.44 and 51.04 ) and (72.66 and 
59.38) compared with control (75.61 and 49.69) Table 
(8). With regards to cultivars, the NC9 cultivar 
recorded high values for shelling percentage (83.26 and 
63.80%) in M1 and M2, respectively followed by 
Gregory (78.41%) in M1 and Bold in M2, while 
Runner displayed the lowest value for this trait in M1 
and M2 as average of all sodium azide applications. 
Concerning to the effect of interaction between four 
cultivars and sodium azide applications for shelling 
percentage, the NC9 genotype had the highest values 
(83.55) when it treated with 0.001M in M1 and  (80.16) 
in 0.003M in M2, while Runner and Bold were the 

lowest than others when they treated with 0.001 and 
0.003M in M1 and M2 generations. The results in 
Table (8) revealed that the effect of gamma rays 
application for shelling percentage was decreased 
significantly with increasing gamma rays doses in M1 
and M2 with values 68.54, 65.66 and 61.74% and, 
51.30, 48.45 and 44.80 in 10 kr, 30 kr and 50kr, 
respectively compared with control (75.61 and 49.69). 
About cultivars, the NC9 recorded high values for 
shelling percentage (63.18 and 60.14) followed by 
Bold (76.14 and 52.66) in M1 and M2, respectively. 
While Bold displayed the lowest values for this trait in 
M1 and M2 as average of all gamma rays doses. 
Concerning to the effect of interaction between 
cultivars and gamma rays for shelling percentage, the 
NC9 genotype had the highest values (74.48) and 
(73.38) when it treated with 10kr in M1 and M2, 
respectively, while Runner and Bold were the lowest 
than others when they treated with 10kr, 30kr and 50kr 
in M1 and M2 generations. These results were accepted 
with Cheong et al. (2004), Gunasekaran and Pavadai 
(2015). 

 
Table (8): Effect of Sodium azide and Gamma rays on shelling percentage for peanut cultivars at M1 and M2 

generations 

  M1 M2 

NC9 Gregory Bold Runner X` NC9 Gregory Bold Runner X` 

Sodium 
azide 
(M) 

Con. 85.75 81.42 74.69 60.59 75.61 56.27 51.74 62.74 28.00 49.69 

0.001 83.55 76.03 61.85 64.31 71.44 54.95 49.78 54.09 45.32 51.04 

0.003 80.49 77.79 65.79 66.56 72.66 80.16 41.03 70.37 45.98 59.38 

X` 83.26 78.41 67.44 63.82  63.80 47.52 62.40 39.77  

Gamma 
rays 
(Kr) 

Con. 85.75 81.42 74.69 60.59 75.61 56.27 51.74 62.74 28.00 49.69 

10kr 74.48 62.61 69.31 67.76 68.54 57.38 45.97 60.29 41.57 51.30 

30kr 59.66 61.71 79.28 62.01 65.66 73.38 44.11 46.37 29.96 48.45 

50kr 55.39 73.09 79.83 38.65 61.74 49.66 49.92 51.32 28.31 44.80 

X` 63.18 65.81 76.14 56.14  60.14 46.67 52.66 33.28  

L.S.D 5% V S V× S V S V× S 

4.62** 4.96** 8.20** 4.32** 4.39* 7.12** 

V G V× G V G V× G 

7.87** 4.95** 12.78** 5.61** 5.54* 10.19** 

Where, V= cultivars;                     S= Sodium azide and          G=Gamma rays 

 
5. Seed yield/plant 

Mean performance of seed yield/plant under field 
conditions for the studied cultivars treated with sodium 
azide and gamma rays in both generations are given in 
Table (9). Analysis of variance for all cultivars, 
mutantgens (Sodium azide and Gamma rays) and their 
interactions showed significant differences for seed 
yield/plant in both M1 and M2 generations. For sodium 
azide, the seed yield/plant was decreased significantly 
with increasing sodium azide concentration from 0.001 
to 0.003m in M1 and M2 generations. Seed yield/plant 
of all cultivars in the control conditions was the higher 
values (86.10 and 65.75) than 0.001m (79.05 and 

56.63g) and 0.003 m (76.21 and 53.88g) in M1 and 
M2, respectively as shown in Table (9). Maximum 
values of seed yield/plant was recorded for the NC9 
(100.98 and 75.41g) followed by Gregory (96.78 and 
65.53g) in both generations respectively. While Runner 
and Bold cultivars displayed the lowest values of seed 
yield /plant in M1andM2 generations. Concerning to 
the effect of  interaction between different genotypes 
and sodium azide applications on seed yield/plant, 
means of M1 and M2 generations indicated that NC9 
and Gregory had the maximum values of seed 
yield/plant when they treated by 0.001m with values 
(99.32 and 72.50) followed by Gregory with values 
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(94.58 and 66.91g) in M1 and M2 generations. The 
results concerning the effect of radiation doses 
applications revealed that, in M1 and M2 generations 
for seed yield/plant decreased also with increasing 
doses from 10kr to 50kr Table (9). High values of seed 
yield/plant were recorded in NC9 (84.98 and 74.41g) 
followed by Gregory (83.17 and 63.65 g) in M1 and 
M2 respectively. On the other hand, Runner and Bold 
cultivars had the lowest values for this trait in both 
generations. The interaction between gamma rays 
treatments and cultivars on seed yield/plant was shown 
in Table (9), Mean performance of M1 and M2 
generations indicated that NC9 and Gregory had the 
maximum values when they treated by 10 kr, 30Kr and 

50kr, while Runner and Bold were the lowest than 
others in both generations. From these results we can 
notice that the results of this trait in M2 are different 
from the results in M1 generation may due to more the 
segregation in M2 generation. It can be also, noticed 
that average of seed yield/plant affected significantly 
by radiation mutagen were higher than those affected 
by sodium azide mutagen in both generations. These 
results suggested that sodium azide mutagen may be 
more valid for improvement height of peanut than 
radiation mutagen. These findings are clearly also in 
100-seed weight. These findings were accepted by 
Muniappan et al. (2016), Kavera and Nadaf (2017) and 
Gemechis (2018). 

 
Table (9): Effect of Sodium azide and Gamma rays on seed yield/plant (g) for peanut cultivars at M1 and M2 

generations 

  M1 M2 

NC9 Gregory Bold Runner X` NC9 Gregory Bold Runner X` 

Sodium 
azide 
(M) 

Con. 106.18 104.00 75.66 58.55 86.10 86.77 72.18 55.76 48.28 65.75 

0.001 99.32 94.58 66.57 55.71 79.05 72.50 66.91 44.88 42.24 56.63 

0.003 97.45 91.77 64.98 50.63 76.21 66.19 57.51 46.42 45.41 53.88 

X` 100.98 96.78 69.07 54.96  75.15 65.53 49.02 45.31  

Gamma 
rays 
(Kr) 

Con. 106.18 104.00 75.66 58.55 86.10 86.77 72.18 55.76 48.28 65.75 

10kr 85.97 77.20 48.10 45.92 64.30 79.08 62.55 41.44 37.50 55.14 

30kr 76.42 76.77 45.88 44.07 60.79 69.10 60.27 39.66 33.88 50.73 

50kr 71.36 74.70 43.53 38.64 57.06 62.67 59.60 32.54 33.77 47.15 

X` 84.98 83.17 53.29 46.80  74.41 63.65 42.35 38.36  

L.S.D 5% V S V× S V S V× S 

5.7** 4.93** 9.87** 5.31** 4.60** 9.20** 

V G V× G V G V× G 

4.70** 4.07** 8.14** 5.012** 5.70** 9.13** 

Where, V= cultivars;                     S= Sodium azide and          G=Gamma rays 

 
6.  Leaf chlorophyll content (SPAD value) 

Analysis of variance for all cultivars, mutagens 

and their interactions showed significant differences 

for mean values of SPAD values in both M1 and M2 

generations as presented in Table (10). Concerning to 

sodium azide doses, mean values of SPAD values were 

decreased with increasing concentration of sodium 

azide in M1 and M2 with values (31.09 and 28.83) and 

(33.68 and 31.58), respectively compared with control 

(37.67 and 40.04) as given in Table (10). With regards 

to cultivars , the NC9  cultivar recorded  high values 

for SPAD values (36.18 and 38.92) in M1 and M2 

respectively followed by Bold (32.33 and 34.71), while  

Runner displayed the lowest values for this trait in M1 

and M2 as average of all sodium azide applications.  

Concerning to the effect of interaction between 

cultivars and sodium azide applications for SPAD 

values, the NC9 genotype had the highest values 

(35.03) when it treated with 0.001M in M1 and  (37.33) 

in 0.001M in M2, while Runner  was the lowest than 

others when it treated with 0.001 and 0.003M in M1 

and M2 generations. 

The results concerning to the effect of gamma 
rays applications (Table 10) revealed that, mean values 
of SPAD were decreased significantly with increasing 
concentration of gamma rays doses in M1 and M2 with 
values (33.71, 32.59 and 28.14) and (36.33, 35.18 and 
31.47) at 10kr, 30kr and 50kr, respectively compared 
with control (37.67 and 40.04). About cultivars, in M1, 
the Bold cultivar recorded high values for SPAD 
values (34.04) followed by Gregory (33.73). While in 
M2 generation, all cultivars were very close to each 
other in terms of SPAD values under different doses of 
gamma rays as average of all.  

Concerning to the effect of interaction between 
cultivars and gamma rays for SPAD values, the 
Gregory had the highest values (37.00) when it treated 
with 10kr in M1. On the other side, the genotype Bold 
had the highest value (37.47) in M2 generation, while 
Runner was the lowest than others when they treated 
with 20kr, 30kr and 50kr in M1 and M2 generations. 

From these results, we noticed that the trait of 
total SPAD values was sensitive for mutagenic 
treatments. These results accepted with Bolbhat and 
Dhumal (2012), Kulkani and Mogle (2013), Mishra et 
al. (2013), Kamble and Patil (2014). 
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Table (10): Effect of Sodium azide and Gamma rays on Leaf chlorophyll content (SPAD value) for peanut cultivars at 
M1 and M2 generations 

  M1 M2 

NC9 Gregory Bold Runner X` NC9 Gregory Bold Runner X` 

Sodium 
azide 
(M) 

Con. 41.4 37.07 35.93 36.27 37.67 44.27 38.73 37.47 39.67 40.04 
0.001 35.03 30.87 30.57 27.9 31.09 37.33 33.33 33.33 30.73 33.68 
0.003 32.1 27.2 30.5 25.53 28.83 35.17 29.07 33.37 28.7 31.58 

X` 36.18 31.71 32.33 29.90  38.92 33.71 34.72 33.03  

Gamma 
rays 
(Kr) 

Con. 41.40 37.07 35.93 36.27 37.67 44.27 38.73 37.47 39.67 40.04 
10kr 33.20 37.00 34.20 30.50 33.71 36.73 35.73 37.47 35.4 36.33 
30kr 31.80 32.00 33.30 33.02 32.59 36.87 34.53 34.70 34.60 35.18 
50kr 24.70 28.90 32.70 26.30 28.14 27.73 34.40 33.33 30.40 31.47 

X` 32.77 33.73 34.04 31.57  36.40 35.85 35.74 35.02  

L.S.D 5% V S V× S V S V× S 
1.94* 1.31* 2.05* 0.31* 0.27* 3.54* 

V S V× S V S V× S 
2.01* 1.16* 2.3* 0.74* 0.57* 2.86* 

Where, V= cultivars;                     S= Sodium azide and          G=Gamma rays 

 
7. Seed oil content (%) 

Results belonging to seed oil content for the four 
peanut cultivars as affected by sodium azide and gamma 
radiation applications for both generations are given in 
Table (11). 

The analysis of variance indicated that, varietal 
differences, mutagen doses, and their interaction were 
significant in M1 and M2 generations except for sodium 
azide in M1 generation. 

The means indicated that, over all varieties, seed 
oil content was increased by sodium azide application in 
M2 generations than control. Furthermore, over all 
sodium azide treatments, seeds of Bold cultivar were 
higher in their oil content compared to the other three 
cultivars in the first generation. While in the second 
generation, the runner and Gregory had the highest 
values for this trait. In addition, the pattern response of 
the four cultivars differs in relation to concentration 
application in both generations. As in the first 
generation, the cultivars Bold and Runner produced 
their maximum seed oil content when they treated by 
0.003 and 0.001 M, respectively. In the second 
generation, the cultivars Runner and Gregory produced 
their highest seed oil content from 0.003and NC9 under 
0.01M. Concerning to the effect of gamma rays 

applications results were revealed that, mean values of 
oil content were increased significantly with increasing 
concentration of gamma rays doses in M1 and M2 with 
values (46.9,48.3 and 48.7%) and (51.0, 51.3 and 
51.2%) at 10kr, 30kr and 50kr, respectively compared 
with control (47.6 and 49.9%) (Table.11). The Bold 
cultivar recorded high values for oil percentage (50.32) 
followed by Runner (49.04%) in M1. While in M2 
generation, all cultivars were very close to each other in 
terms of oil percentage under different doses of gamma 
rays as average of all with values 51.19, 50.79, 50.73 
and 50.65%). Concerning to The effect of interaction 
between cultivars and gamma rays for oil percentage, 
The Bold cultivar had the highest values 51.34% and 
50.39% and runner cultivar with values 49.02% and 
49.66% of oil percentage, when they treated with 50kr 
and 30kr in M1 generation respectively. On the other 
side, the Gregory cultivar had the highest value 52.45% 
under 50kr, 52.0% under 30kr in M2 generation. 
Finally, plants affected by gamma radiation showed a 
slight increase in seed oil content compared to those 
affected by sodium azide in both generations. Favorable 
effects on seed oil content as a result of using different 
mutagens were reported by Tingting et al. (2020). 

 
Table (11): Effect of Sodium azide and Gamma rays on Seed oil content (%) for peanut cultivars at M1 and M2 generations 

  M1 M2 

NC9 Gregory Bold Runner X` NC9 Gregory Bold Runner X` 

Sodium 
azide 
(M) 

Con. 46.50 43.50 51.25 49.10 47.6 49.07 49.99 48.72 51.65 49.9 
0.001 48.50 47.20 48.15 48.70 48.1 50.40 49.42 51.29 48.84 50.0 
0.003 48.55 41.40 48.95 48.70 46.9 49.34 51.66 49.07 50.69 50.2 

X` 47.85 44.03 49.45 48.83  49.60 50.36 49.69 50.39  

Gamma 
rays 
(Kr) 

Con. 46.50 43.50 51.25 49.10 47.6 49.07 49.99 48.72 51.65 49.9 
10kr 48.66 42.36 48.29 48.39 46.9 52.00 48.71 51.90 51.31 51.0 
30kr 48.17 45.04 50.39 49.66 48.3 51.61 52.00 51.62 49.87 51.3 
50kr 48.18 46.26 51.34 49.02 48.7 51.97 52.45 50.68 49.78 51.2 

X` 47.88 44.29 50.32 49.04  51.19 50.79 50.73 50.65  

L.S.D 5% V S V× S V S V× S 
1.81* Ns 3.14* ns Ns ns 

V G V× G V G V× G 
1.40* 1.39* 2.78* 1.31* 1.21* 2.28* 

Where, V= cultivars;                     S= Sodium azide and          G= Gamma rays 
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II-Genetic variability for nine variables in four 
peanut cultivars under different mutagens: 
Days to flowering 

The values of genotypic and phenotypic variance 
were higher in most studied varieties under gamma rays 
than sodium azide in M1 and M2 generation (Table.12). 
In addition, the values of phenotypic ranged in M1 
generation from 3.12 for Bold to 52.77 for NC9 under 
sodium azide. However, in M2 generation Bold cultivar 
had the same low amount of phenotypic variance (6.50) 
under gamma rays while, the highest amount (32.20) 
was obtained from Gregory under gamma rays. 
Moreover, values of genotypic variance varied from 
1.92 for Bold to 50.0 for NC9 under sodium azide in 
M1 generation and from 4.34 (Bold) to 19.70 (Gregory) 
under gamma rays in M2 generation. The studied 
cultivars, which exhibited amount of genotypic 
variance, could be considered adequate for improving 
this trait in breeding programs. Furthermore, values of 
phenotypic variance were more than genotypic ones in 
all studied varieties during the two generations. The 
values of phenotypic coefficient of variation ranged in 
M1 generations from 0.04% for Bold to 0.20% for NC9 
under sodium azide. Moreover, in M2 generation PCV 
varied from 0.05% for Bold to 0.16% for Runner under 
gamma rays. For GCV, values ranged from 0.03% for 
Bold to 0.20% for NC9 under sodium azide in M1 
generation. Moreover, in M2 generation GCV varied 
from 0.04% for Bold to 0.11% for Runner under gamma 
rays. The heritability estimates, it was noticed that the 
four varieties in both generations gave higher values 
under gamma rays than sodium azide except for NC9 in 
M1 and Bold in M2 generation. Heritability estimates 
ranged in M1 generation from 58.06% for Gregory 
under sodium azide to 94.75% for NC9 also under 
sodium azide. Moreover, it’s varied in M2 generation 
from 38.46% for Runner under sodium azide to 78.89% 
for NC9 under gamma rays. Most heritability estimates 
in both generations ranged from moderate to high 
indicating that a relatively large portion of the 
phenotypic variability was due to genetic causes. 
Finally, from the above-mentioned results it could be 
concluded that, the studied varieties differ in their 
response to each mutagen. This may be due to 
differential mutagen-sensitivity among the cultivars 
(Gunasekaran and Pavadai, 2015). 

Number of primary branches/plant 
The phenotypic variance of branches number/plant 

was higher than genotypic variance in both mutagens in 
both generations in Table (12). Values of phenotypic 
variance ranged from 1.44 for Runner under sodium 
azide to 35.12 for Bold under gamma rays. However, in 
M2 generation Runner had the lowest amount of 
phenotypic variance (0.55) under sodium azide while, 
the highest amount (11.78) was obtained from Gregory 
under gamma rays. Moreover, values of genotypic 
variance varied from 1.00 for Runner under sodium 
azide to 22.97 for Bold under gamma rays in M1 
generation. On the other side, in M2 generation Vg 
varied from 0.24% for Runner to 10.53% for Gregory 
under sodium azide. Considering the phenotypic 
coefficients of variation, values ranged in M1 

generation from 0.13% for NC9 under sodium azide to 
0.48% for Bold under gamma rays. Moreover, in M2 
generation PCV varied from 0.09% for Runner to 0.26% 
for Gregory under gamma rays. For GCV, values ranged 
from 0.09% for NC9 under sodium azide to 0.39% for 
Bold under gamma rays in M1 generation. But, in M2 
generation GCV varied from 0.06 % for Bold under 
sodium azide to 0.25% for Gregory under gamma rays. 
The heritability estimates scored moderate value (46.03) 
for Runner and high value (92.41) was recorded for 
NC9 under gamma rays in M1 generation. In M2 
generation, heritability estimates varied from 25.71 for 
NC9 to 96.78 for Gregory under sodium azide. High 
value of expected genetic advance was recorded by 
Gregory under sodium azide (6.58). While the lowest 
value (0.97) was obtained from Runner under sodium 
azide. These results indicated non-additive gene action 
predominance, which could be exploited through 
heterosis breeding these results agreements with 
Mensah and Obadoni (2007) referred to characters with 
high heritability can therefore be improved rapidly 
through selection than those with low heritability, since 
the latter are influenced by environmental factors in 
peanut. 

Plant height 
The values in Table (12), of Vp for plant height, 

ranged from 61.54 for NC9 under gamma rays to 836.44 
for Runner under sodium azide. However, in M2 
generation Bold had the lowest amount of phenotypic 
variance 40.50 under sodium azide. While, the highest 
amount 668.49 was obtained from Runner under sodium 
azide. Moreover, the values of genotypic variance (Vg) 
varied from 21.09 to 469.44 and from 20.19 to 534.69 
for NC9 and Runner under gamma rays and sodium 
azide in M1and M2 generation, respectively. The PCV, 
values ranged from 0.09% to 0.41% and from 0.70% to 
0.33% for Bold and Runner under sodium azide in both 
generations respectively. Moreover, for GCV, In M1 
and M2 the results indicate that the values of this 
parameter take the same trend of the results of PCV. 
Heritability was showed low value of for NC9 and 
Runner under gamma rays (34.27, 37.20%) and high 
values for NC9 genotype (84.03, 84.41%) under sodium 
azide in M1 and M2 generation, respectively. 
Concerning to expected genetic advance, the high value 
was recorded by Runner cultivar under sodium azide 
followed by Gregory under sodium azide. It revealed 
that non-additive gene action was involved for 
expression of this trait in M1 and M2, May due to an 
increase of homozygosis of genes involves (Wani and 
Khan, 2006). Similar results were also reported by 
Badigannavar and Murty (2007), they concluded that 
high heritability when coupled with high genetic 
advance for plant height in peanut in M2 generation, it 
might be due to additive gene and this trait could be 
effectively in next generation.  

Yield and Yield components: 

1- Number of pods / plant:  

Table (13) shows the genetic parameters for 
number of pods / plant. In M1 and M2, the results 
indicate that the values of genotypic and phenotypic 
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variance at gamma rays doses were higher than the 
values of sodium azide. Also, it showed that genotypic 
variance have great part of phenotypic variance at 
gamma rays in two generations and more than at sodium 
azide. This may due to the effect of gamma rays caused 
great variation on the genetic level of this trait and this 
variation can pass from parents to their progenies. These 
results accepted with Mensah and B. Obadoni (2007) in 
peanut (Arachis hypogaea L. CV SS1145B and RMP 
91). Considering the phenotypic coefficients of 
variation, values ranged in M1 generation from 0.14% 
for NC9 under sodium azide to 0.29% for Bold under 
gamma rays. Moreover, in M2 generation PCV varied 
from 0.11% for Gregory to 0.23% for Bold under 
sodium azide. The values of GCV ranged from 0.12 % 
for NC9 under sodium azide to 0.28 % for Bold under 
gamma rays in M1 generation. Moreover, in M2 
generation GCV varied from 0.8% for NC9 to 0.23% 
for Bold under gamma rays.  The results of this trait 
showed moderate value of heritability (55.24) for NC9 
and high value (95.62) was recorded for Bold under 
gamma rays in M1 generation followed by Gregory 
(94.6). In M2 generation, heritability estimates varied 
from 32.38 for NC9 under sodium azide to 97.63 for 
Bold under gamma rays. Respecting to expected genetic 
advance, the high value was recorded by Gregory 
cultivar followed by NC9 under Gamma rays. While the 
lowest value (3.53) was obtained from Bold under 
Gamma rays. These results indicated to non-additive 
gene action predominance, which could be exploited 
Reddy et al. (2017) and Shankar et al. (2018). 

2- Pods yield / plant: 

The results showed that values of Vp, and Vg, 
PCV and GVC at gamma rays were more than the 
values at sodium azide in both generations for pods 
yield / plant in all generations at different mutagenic 
treatments (Table 13). The results of this trait was 
showed moderate value of heritability (42.71) for NC9 
cultivar and high value (96.35) was recorded for 
Gregory under gamma rays in M1 generation followed 
by Bold cultivar (96.19). In M2 generation, heritability 
estimates were varied from 49.98% for Gregory under 
sodium azide to 95.47% for Runner under gamma rays. 
The expected genetic advance was recorded high value 
by Gregory cultivar followed by Bold under both 
mutagens. While, the lowest value (5.63) was obtained 
from Gregory under sodium azide, these results 
indicated non-additive gene action predominance and 
high heritability may not necessary lead to increased 
genetic gain unless sufficient genetic variability existed 
in the germplasm. These results are confirmed with 
Babariya and Dobariya (2012), Ashutosh et al. (2016) 
Thirumala Rao (2016) and Rajarathinam et al. (2017). 

3-100-Seed weight:  

Table (13) showed the genetic parameters for 
100-seed weight. at gamma rays were more than the 
values at sodium azide in both generations (except for 
Bold under gamma rays) (Table 13). The genotypic 
variance at gamma rays and at sodium azide 
concentrations take major part of phenotypic variance 
that mean the two treatments have great effect on 
genotype of this trait. Heritability estimated was showed 

moderate value (59.50%) for Bold and high value 
(99.20) was recorded for NC9under gamma rays in M1 
generation. In M2 generation, heritability estimates 
varied from 66.67% for Gregory under sodium azide to 
96.94% for Gregory under gamma rays. High value of 
expected genetic advance was recorded by Runner 
cultivar (14.97). While the lowest value (2.38) was 
obtained from Gregory under sodium azide for 100-seed 
weight. These results indicated that gamma rays doses 
effect on this trait by additive gene action and this 
genetic variation transmit from the parents to progeny, 
also this trait at this treatments can easy be fixed in the 
genotypes by the selection in early generation. These 
results are confirmed with Kyaw et al. (2017), Reddy et 
al. (2017), and Shankar et al. (2018), refer to insure that 
selection for high yield is more effective if based on 
these characters in pea and the importance of additive 
genetic action. 

4-Seeds yield / plant 

The values of phenotypic and genotypic variance 
at sodium azide were higher than gamma rays doses 
except Vp in Runner at M1 for seed yield / plant. While 
in M2, the values of phenotypic variance at gamma rays 
were higher than sodium azide. Thus, increased 
variation for seed yield/plant has been induced in peanut 
cultivars. The values of phenotypic coefficients of 
variation, ranged in M1 generation from 0.16% for NC9 
and Gregory under gamma rays to 0.56% for Gregory 
under sodium azide. Moreover, in M2 generation PCV 
varied from 0.07% for Gregory sodium azide to 0.34% 
for Runner under gamma rays. For GCV, values ranged 
from 0.13% for NC9 under gamma rays to 0.50% for 
Gregory under sodium azide in M1 generation. 
Moreover, in M2 generation GCV varied from 0.04% 
for Gregory under sodium azide to 0.30% for Runner 
under gamma rays. Kavera and Nadaf (2017), reported 
that the radiated soybean plants showed moderate GCV 
for seed yield/plant in both M2 and M3 generations. 
While, Habtamu (2016) who exposed seeds of soybean 
varieties with different doses of gamma rays found that 
high level of GCV for seed yield/plant. As well as, 
increased coefficient of variation for seed yield/plant 
has been induced in peanut and sesame (Tingting et al., 
2020). Respecting to heritability, the results of this trait 
showed low value of heritability (33.67%) for Runner 
under gamma rays and high value (89.18%) was 
recorded for Gregory under gamma rays in M1 
generation. In M2 generation, heritability estimates 
varied from 33.67% to 97.19% for Bold under sodium 
azide and gamma rays, respectively. In this concern, 
increased heritability estimates for seed yield/plant has 
been induced in peanut (Thirumala Rao et al., 2014; 
Kashid and More, 2016; Kavera and Nadaf, 2017; 
Habtamu, 2016). Respecting to expected genetic 
advance, the high value was recorded by NC9 cultivar 
(46.49) followed by Gregory (31.90) under gamma rays. 
While the lowest value (5.01) was obtained from 
Gregory under sodium azide. 

 5- Oil percent (%): 

The values of phenotypic and genotypic variance 
oil percentage at sodium azide were higher than those 
obtained by gamma rays doses except Vp in Bold 
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cultivars. While in M2, the values of phenotypic and 
genotypic variance were higher in Gregory and runner 
under sodium azide than in case of gamma rays while, 
the cultivars NC9 and Bold the values for Vp and Vg 
were higher under sodium azide than gamma rays 
(Table 14). The phenotypic and genotypic coefficients 
of variation, scored the lowest values were recorded 
inNC9 and the high values were recorded in Runner 
under sodium azide and gamma rays in both 
generations. 

Regarding to Heritability, the results of this trait 
was showed moderate value of heritability (53.818%) 
for NC9 under gamma rays and high value (76.699%) 
was recorded for Gregory under sodium azide in M1 
generation. While in M2 generation, heritability 
estimates varied from 56.11% for Gregory to75.88 % 
for Bold under Gamma rays. Expected genetic advance, 
was recorded high value by Runner cultivar (4.400) 
followed by Bold. While the lowest value (2.065) was 
obtained from Gregory under Gamma rays. These 
findings may be due to differential mutagen-sensitivity 
among the varieties. These results are in agreement with 
Lopez et al. (2001), Channayya et al. (2011) and 
Tingting et al. (2020). 

6- Leaf chlorophyll content (SPAD value): 
The values of genotypic and phenotypic variance 

of gamma rays doses were more than the values of 

sodium azide (Table 14), where ranged from 5.27 for 
Runner under sodium azide to 318.59 for NC9 under 
gamma rays. However, in M2 generation Bold had the 
lowest amount of phenotypic variance (22.66) while, the 
highest amount (73.43) was obtained for Gregory under 
gamma rays. Moreover, values of genotypic variance 
varied from 2.16 for Runner under sodium azide to 
231.35% for NC9 under gamma rays in M1 generation. 
On the other side, in M2 generation Vg varied from 
15.01% for Bold under sodium azide to70.42% for 
Gregory under gamma rays. The phenotypic and 
genotypic coefficients of variation, values ranged in M1 
generation from 0.09%to 0.59 %and from 0.06% to 0.50 
% for Runner under sodium azide and NC9 under 
gamma rays, respectively. Moreover, in M2 generation 
PCV varied from 0.13 % for Bold under gamma rays to 
0.25 % for Gregory under sodium azide. For GCV, the 
same trend was found in PCV values ranged from 0.11 
% for Bold under gamma rays to 0.24% for Gregory 
under sodium azide in M2 generation. Concerning 
heritability, the results of this trait showed moderate 
value of heritability (40.99%) for runner under sodium 
azide and high value (95.43%) was recorded for NC9 
under sodium azide in M1 generation. In M2 generation, 
heritability estimates varied from 47.73 for Runner to 
96.79 for Gregory under sodium azide.  

 
Table (12): Effect of Sodium azide and Gamma rays on genetic variability for days to flowering, number of primary 

branches/plant and plant height at M1and M2 generations 

Traits Cultivars Muta. 
Vp Vg P.C.V G.C.V h2% Vp Vg P.C.V G.C.V h2% GA  

M1  M2 

D
ay

s 
to

 f
lo

w
er

in
g 

NC9 
S.azide  52.77 50.00 0.20 0.20 94.75 18.00 11.00 0.10 0.08 61.11 5.34 

G. rays 19.41 17.33 0.13 0.12 89.28 15.63 12.33 0.10 0.09 78.89 6.42 

Gregory 
S. azide 15.50 9.00 0.09 0.07 58.06 19.00 12.00 0.10 0.08 63.16 5.67 

G. rays 18.00 11.00 0.10 0.08 61.11 32.20 19.70 0.12 0.09 61.18 7.15 

Bold 
S. azide 3.12 1.92 0.04 0.03 61.54 16.00 9.00 0.09 0.07 56.25 4.64 

G. rays 6.35 4.13 0.06 0.05 65.04 6.50 4.37 0.05 0.04 67.23 3.53 

Runner 
S. azide 14.50 8.80 0.13 0.10 60.69 13.00 5.00 0.13 0.08 38.46 2.86 

G. rays 16.00 10.00 0.13 0.10 62.50 23.00 12.00 0.16 0.11 52.17 5.15 

nu
m

be
r 

of
 p

ri
m

ar
y 

br
an

ch
es

/p
la

n
t 

(N
B

) NC9 
S. azide 3.11 1.61 0.13 0.09 51.77 3.15 0.81 0.13 0.07 25.71 0.94 

G. rays 6.32 5.84 0.19 0.18 92.41 7.74 6.07 0.21 0.19 78.42 4.49 

Gregory 
S. azide 16.00 8.00 0.29 0.20 50.00 10.88 10.53 0.23 0.23 96.78 6.58 

G. rays 14.70 13.25 0.27 0.25 90.14 11.78 10.52 0.26 0.25 89.30 6.31 

Bold 
S. azide 8.11 5.00 0.23 0.18 61.65 3.53 1.61 0.15 0.10 45.61 1.77 

G. rays 35.12 22.97 0.48 0.39 65.40 3.78 1.36 0.16 0.10 35.98 1.44 

Runner 
S. azide 1.44 1.00 0.15 0.13 69.44 0.55 0.24 0.09 0.06 43.64 0.67 

G. rays 4.28 1.97 0.23 0.15 46.03 3.45 1.59 0.19 0.13 46.09 1.76 

pl
an

t 
he

ig
ht

 (
P

H
) 

NC9 
S. azide 152.33 128.00 0.15 0.14 84.03 62.08 52.40 0.09 0.09 84.41 13.70 

G. rays 61.54 21.09 0.10 0.06 34.27 54.27 20.19 0.09 0.06 37.20 5.65 

Gregory 
S. azide 293.44 241.83 0.23 0.21 82.41 51.42 31.08 0.09 0.07 60.44 8.93 

G. rays 74.26 33.08 0.11 0.07 44.55 143.32 104.24 0.15 0.13 72.73 17.94 

Bold 
S. azide 63.00 25.00 0.09 0.06 39.68 40.50 25.54 0.07 0.06 63.06 8.27 

G. rays 73.00 55.70 0.10 0.08 76.30 46.47 27.37 0.08 0.06 58.90 8.27 

Runner 
S. azide 836.44 469.44 0.41 0.30 56.12 668.49 534.69 0.33 0.29 79.98 42.60 

G. rays 171.40 75.40 0.15 0.10 43.99 93.55 25.15 0.11 0.06 26.88 5.36 
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Table (13): Effect of Sodium azide and Gamma rays on genetic variability for number of pods/plant, pod yield/plant 
and 100-seed weight at M1and M2 generations 

Traits Cultivars Muta. 
Vp Vg P.C.V G.C.V h2% Vp Vg P.C.V G.C.V h2% GA  

M1  M2 

N
um

be
r 

o
f 

p
o
d
s/

pl
an

t 
(N

P
) 

NC9 
S. azide  54.11 35.00 0.14 0.12 64.68 64.63 20.93 0.14 0.08 32.38 5.36 

G. rays 59.31 32.76 0.16 0.13 55.24 91.74 54.50 0.18 0.14 59.41 11.72 

Gregory 
S. azide 91.00 80.00 0.16 0.15 87.91 57.23 48.83 0.11 0.10 85.32 13.30 

G. rays 107.40 101.60 0.18 0.17 94.60 84.53 71.53 0.13 0.12 84.62 16.03 

Bold 
S. azide 179.11 136.17 0.24 0.21 76.03 138.10 92.40 0.19 0.15 66.91 16.20 

G. rays 226.90 216.97 0.29 0.28 95.62 201.80 197.01 0.23 0.23 97.63 28.57 

Runner S. azide 566.77 443.66 0.25 0.22 78.28 532.20 463.10 0.22 0.20 87.02 41.35 

  
G. rays 805.35 343.95 0.29 0.19 42.71 844.70 435.68 0.27 0.19 51.58 30.88 

po
ds

 y
ie

ld
/p

la
n
t NC9 

S. azide 257.83 184.83 0.14 0.12 71.69 4032.10 3565.10 0.52 0.49 88.42 115.66 

G. rays 580.07 241.27 0.18 0.13 41.59 1931.02 1733.69 0.34 0.33 89.78 81.27 

Gregory 
S. azide 76.77 39.00 0.07 0.05 50.80 29.85 14.92 0.04 0.03 49.98 5.63 

G. rays 380.30 366.41 0.16 0.16 96.35 249.70 229.95 0.12 0.11 92.09 29.98 

Bold 
S. azide 378.77 309.33 0.28 0.25 81.67 424.11 339.14 0.26 0.23 79.97 33.92 

G. rays 443.00 426.11 0.32 0.31 96.19 466.30 445.16 0.28 0.28 95.47 42.47 

Runner S. azide 310.33 210.33 0.20 0.17 67.78 316.22 202.24 0.17 0.14 63.96 23.43 

  
G. rays 845.24 537.44 0.35 0.28 63.58 855.60 217.80 0.97 0.96 96.94 288.40 

10
0

-s
ee

d
 w

ei
g
ht

(S
W

) NC9 
S. azide 2.33 1.67 0.02 0.02 71.67 12.33 11.17 0.04 0.04 90.59 6.55 

G. rays 72.66 72.08 0.11 0.11 99.20 27.19 26.00 0.06 0.06 95.62 10.27 

Gregory 
S. azide 20.11 16.67 0.06 0.05 82.89 3.00 2.00 0.02 0.02 66.67 2.38 

G. rays 26.88 24.41 0.07 0.06 90.81 11.41 9.50 0.04 0.04 83.26 5.79 

Bold 
S. azide 25.33 23.67 0.10 0.10 93.45 10.33 9.67 0.06 0.06 93.61 6.20 

G. rays 3.63 2.16 0.04 0.03 59.50 8.97 8.00 0.06 0.06 89.19 5.50 

Runner 
S. azide 3.44 3.00 0.04 0.04 87.21 60.11 56.34 0.18 0.18 93.73 14.97 

G. rays 18.97 18.50 0.10 0.10 97.52 11.55 10.00 0.08 0.07 86.58 6.06 

 
 
Table (14): Effect of Sodium azide and Gamma rays on genetic variability for seed yield/plant, seed oil content and 

Leaf chlorophyll content (SPAD value): for peanut varieties at M1and M2 generations 

Trait
s 

Cultivar
s 

Muta. 
Vp Vg P.C.

V 
G.C.

V 
h2% Vp Vg P.C.

V 
G.C.

V 
h2% GA  

M1  M2 

N
um

be
r 

o
f 

po
d
s/

pl
an

t 
(N

P
) 

NC9 
S. azide  165.33 132.50 0.20 0.18 80.14 174.8

8 
139.4

4 
0.14 0.12 79.73 21.7

2 G.  rays 102.12 66.35 0.16 0.13 64.97 663.9
0 

581.5
0 

0.31 0.29 87.59 46.4
9 

Gregory 
S. azide 2100.0

0 
1650.0

0 
0.56 0.50 78.57 52.16 17.56 0.07 0.04 33.67 5.01 

G. rays 168.50 150.27 0.16 0.15 89.18 289.1
8 

263.3
5 

0.18 0.17 91.07 31.9
0 

Bold 
S. azide 169.00 138.67 0.51 0.46 82.05 46.29 31.01 0.22 0.18 66.99 9.39 

G. rays 108.00 88.50 0.41 0.37 81.94 72.53 70.49 0.29 0.29 97.19 17.0
5 Runner S. azide 76.40 55.80 0.28 0.24 73.04 70.64 61.06 0.26 0.24 86.44 14.9
7 

  
G. rays 123.08 41.28 0.33 0.19 33.54 121.4

0 
97.50 0.34 0.30 80.31 18.2

3 

po
ds

 y
ie

ld
/p

la
nt

 NC9 
S. azide 3.500 2.300 0.032 0.039 65.71

4 
3.300 2.180 0.030 0.037 66.06

1 
2.47

2 G. rays 2.187 1.177 0.023 0.031 53.81
8 

4.180 2.380 0.030 0.040 56.93
8 

2.39
8 

Gregory 
S. azide 5.150 3.950 0.052 0.045 76.69

9 
5.180 3.780 0.045 0.039 72.97

3 
3.42

1 G. rays 3.300 2.200 0.041 0.033 66.66
7 

3.190 1.790 0.035 0.026 56.11
3 

2.06
5 

Bold 
S. azide 4.180 2.880 0.041 0.034 68.90

0 
4.900 3.500 0.045 0.038 71.42

9 
3.25

7 G. rays 4.500 3.380 0.042 0.037 75.11
1 

5.100 3.870 0.045 0.039 75.88
2 

3.53
0 Runner S. azide 7.500 5.380 0.056 0.047 71.73

3 
8.700 6.300 0.059 0.050 72.41

4 
4.40

0 
  

G. rays 7.400 5.290 0.055 0.047 71.48
6 

6.800 4.640 0.051 0.043 68.23
5 

3.66
5 

10
0

-s
ee

d
 w

ei
g
ht

(S
W

) 

NC9 
S. azide 68.11 65.00 0.23 0.22 95.43 67.78 63.96 0.21 0.21 94.36 16.0

0 G. rays 318.59 231.35 0.59 0.50 72.62 62.49 60.17 0.23 0.23 96.29 15.6
8 

Gregory 
S. azide 55.44 52.83 0.23 0.23 95.29 70.40 68.14 0.25 0.24 96.79 16.7

3 G. rays 67.25 62.89 0.25 0.24 93.52 73.43 70.42 0.24 0.24 95.90 16.9
3 

Bold 
S. azide 30.33 20.73 0.17 0.14 68.35 22.11 15.01 0.14 0.11 67.89 6.58 

G. rays 32.47 23.10 0.17 0.14 71.14 22.66 15.29 0.13 0.11 67.48 6.62 

Runner S. azide 5.27 2.16 0.09 0.06 40.99 33.10 15.80 0.19 0.13 47.73 5.66 

  
G. rays 39.60 35.56 0.22 0.21 89.80 25.25 23.08 0.15 0.15 91.41 9.46 
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These results indicated additive gene action was 

important for this trait. These results are agreements 
with Mensah and Obadoni (2007) referred to characters 
with high heritability can be improved rapidly through 
selection than those with low heritability, since the 
latter are influenced by environmental factors in 
peanut. In respect to expected genetic advance, the 
High value of expected genetic advance was recorded 
by Gregory cultivar under both mutagens. While the 
lowest value (5.94) was obtained from Runner under 
sodium azide. These results indicated non-additive 
gene action predominance (dominance or epistasis), 
which could be exploited through heterosis breeding, 
also high heritability may not necessary lead to 
increased genetic gain unless sufficient genetic 
variability existed in the germplasm. These results 
were accepted with Abdullah et al. (2007) and Kulkani 
and Mogle (2013). 

III- Phenotypic (r.p) correlation coefficient among 
eight characters in M1 and M2 generations of 
peanut varieties treated by gamma rays and 
sodium azide: 

The association among some economic 
characters affected by sodium azide and gamma rays in 
M1 and M2 generations measured as phenotypic and 
genotypic correlation coefficients are presented in 
Tables (15 and 16). 

With regard to phenotypic (rp) correlation 
coefficient, data in Table (15) showed that, the 
phenotypic correlation for no. of branches/plant was 
positive with all characters under study in gamma rays 
in both generations except 100-seed weight in M1 and 
oil percentage in M2, while this trait gave negative 

correlation for all traits under sodium azide in both 
generations except 100-seed weight in M2. Concerning 
to plant height, the phenotypic correlation under 
sodium azide and the gamma rays appears positive 
correlations for all traits under study except seed yield 
(-0.388) in gamma rays and oil % (-0.051) under 
sodium azide in M2 generation. For no. of pods/plant, 
under the effect of sodium azide the results appear the 
rp have moderate and high positive correlations with 
each of pod yield/plant (0.684 and 0.580) and seed 
yield/plant (0.685 and 0.502) in both generation, 
respectively. On the other side under gamma ray, no. of 
pods/plant gave high and positive rp for all characters 
except oil % in M1 generation and weak positive under 
M2 generations. Pod yield/plant under the effect of 
sodium azide appears high positive correlation 
coefficients with seed yield/plant (0.869 and 0.928) 
during two generations and 100-seed weight (0.643) in 
M1 generation. While it was weakly positive correlated 
with oil content (0.164 and 0.443) in both generations. 
However, it was negatively correlated with 100-seed 
weight (-0.078) in M2 generation. Further pod 
yield/plant under the effect of gamma rays was found 
to be highly positive correlated with seed yield/plant 
(0.924 and 0.505) and 100-seed weight (0.579 and 
0.746) in both generations. However, it was weakly 
positive correlated with oil content (0.003 and 0.022) 
in M1 and M2 generation, respectively. Seed 
yield/plant gave the high and positive correlation with 
100-seed weight (0.655 and 0.648) under both 
mutagens in M1, However, it was weakly positive 
correlated with oil content in M1 and M2 generation. 

 

 
Table (15): Phenotypic (r.p) correlation coefficient among eight characters in M1 and M2 generations of peanut 

varieties treated by gamma rays and sodium azide 

Traits Gene. Muta. 
Plant 
height 

No. of pods/ 
plant 

Pod yield/ 
plant 

Seed yield 
100-seed 
weight 

Oil % 

No. of 
branches/plant 

M1 S. Azd. -0.85* -0.426 -0.482 -0.378 -0.681* -0.267 

  Gam. 0.341 0.367 0.304 0.337 -0.061 0.282 
 M2 S. Azd. -0.275 -0.463 -0.353 -0.483 0.129 -0.356 
  Gam. 0.210 0.055 0.387 0.208 0.231 -0.013 
plant height M1 S. Azd.  0.41 0.529* 0.345 0.528* 0.226 
  Gam.  0.722* 0.24 0.639* 0.436 0.024 
 M2 S. Azd.  0.473 0.531* 0.510* 0.453 -0.051 
  Gam.  0.392 0.435 -0.388 0.293 0.833* 
No. of 
pods/plant 

M1 S. Azd.   0.684* 0.685* 0.484 0.146 

  Gam.   0.929* 0.927* 0.541* 0.018 
 M2 S. Azd.   0.58* 0.502* -0.275 0.458 
  Gam.   0.409* 0.252 0.345 0.19 
Pod yield/plant M1 S. Azd.    0.869* 0.643* 0.164 
  Gam.    0.924* 0.579* 0.003 
 M2 S. Azd.    0.928* -0.078 0.443 
  Gam.    0.505* 0.746* 0.022 
Seed yield/plant M1 S. Azd.     0.655* 0.269 
  Gam.     0.648* 0.042 
 M2 S. Azd.     -0.122 0.352 
  Gam.     0.469 -0.057 
100-seed weight M1 S. Azd.      0.372 

  Gam.      -0.486 
 M2 S. Azd.      0.126 
  Gam.      -0.212 
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Regarding to genotypic (r.g) correlation 
coefficient, data in Table (16) showed that no. of 
branches/plant gave a high and negative correlation 
with all traits under study in sodium azide in both 
generation except 100-seed weight in M2 (0.176).  
While for the number of branches/plant appeared 
positive correlation with all traits under gamma rays in 
both M1 and M2 except 100-seed weight (-0.230) in 
M1 and oil percentage (-0.699) in M2. Plant height, 
genotypic correlation appears a high and positive 
correlation for all traits except pod yield (-0.822) under 
gamma rays in M1 and 100-seed weight (-0.364) and 
seed yield (-0.699) in gamma rays and oil % (-0.334) 
under sodium azide in M2 generation. For number of 
pods/plant, under the effect of sodium azide the results 
appear that the rg have high positive correlation with 
pod/yield/plant (0.801 and 0.709) and seed yield/plant 
(0.726 and 0.808) in both generations, respectively. On 
the other side, no. of pods/plant gave high and positive 
rg for all characters in M1 and M2 except oil % in M1 
and M2, also, with seed yield/plant in M2 under 
gamma ray. 

Regarding to pod yield/plant under the effect of 
sodium azide appears a high and moderate positive 
correlation coefficients with seed yield/plant (0.748 

and 0.645) and 100-seed yield (0.798 and 0.442) in two 
generations respectively, while pod yield/plant was 
weakly correlated with oil content in both generations. 
Further pod yield/plant was found to be highly positive 
correlated in most cases with seed yield/plant (0.912 
and 0.277) and 100-seed weight (0.654 and 0.850) in 
both generations under the effect of gamma rays. 
However, it was weakly positive correlated with oil 
content (-0.076 and -0.290) in M1 and M2 generation, 
respectively. Seed yield/plant gave high and positive 
correlation with 100-seed weight (0.931 and 0.834) 
under both mutagens in M1 and (0.771) under gamma 
rays in M2;however, it was positive correlated with oil 
content in M1 and M2 generations under sodium azide 
and negative correlation under gamma rays. The trait 
of 100-seed weight gave a weak and negative 
genotypic correlation in most cases with oil percentage. 

Finally, in general the genotypic correlation 
coefficients were mostly higher than the phenotypic 
correlation coefficients indicating strong inherent 
association among the studied characters. Many 
researchers obtained similar results (Babariya and 
Dobariya, 2012; Ashutosh et al., 2016; Thirumala Rao, 
2016; Rajarathinam et al., 2017; Reddy et al., 2017; 
Shankar et al., 2018). 

 
Table (16): Genotypic (r.g) correlation coefficient among eight characters in M1 and M2 generations of peanut 

varieties treated by gamma rays and sodium azide 

Traits Gene. Muta. 
Plant 
height 

No. of 
pods/ 
plant 

Pod yield/ 
plant 

Seed yield 
100-seed 
weight 

Oil % 

No. of 
branches/plant 

M1 S. Azd. -0.799* -0.666* -0.830* -0.804* -0.888* -0.442* 

  Gam. 0.878* 0.777* 0.790* 0.608* -0.230 0.747* 

 M2 S. Azd. -0.810* -0.760* -0.852* -0.777* 0.176 -0.804* 

  Gam. 0. 280 0.585* 0.726* 0.235 0.402 -0.699* 

plant height M1 S. Azd.  0.541* 0.597* 0.564* 0.677* 0.304 

  Gam.  0.784* -0.822* 0.834* 0.628* 0.281 

 M2 S. Azd.  0.699* 0.764* 0.703* 0.427 -0.334 

  Gam.  0.788* 0.337 -0.699* -0.364 0.570* 
No. of 
pods/plant 

M1 S. Azd.   0.801* 0.762* 0.992* -0.514* 

  Gam.   0.877* 0.864* 0.671* -0.169 

 M2 S. Azd.   0.709* 0.808* -0.605* 0.665* 

  Gam.   0.941* -0.149 0.461* -0.075 

Pod yield/plant M1 S. Azd.    0.748* 0.798* 0.168 

  Gam.    0.912* 0.654* -0.076 

 M2 S. Azd.    0.645* 0.442* 0.170 

  Gam.    0.277 0.850* -0.290 
Seed 
yield/plant 

M1 S. Azd.     0.931* 0.194 

  Gam.     0.834* -0.207 

 M2 S. Azd.     -0.772* 0.548* 

  Gam.     0.771 -0.773* 

100-seed 
weight 

M1 S. Azd.      0.464 

  Gam.      -0.917* 

 M2 S. Azd.      0.421* 

  Gam.      -0.833* 
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  رات الكیمیائیة والفیزیائیة في الفول السودانيالتحسین الوراثي للمحصول ومكوناتھ من خلال إحداث المطف

  سھام حمدي سعد سلامھ ،أحمد علي  معبد الرحی ، شوقي الشحات مجاھد عمار ، صلاح أحمد عكاشة
  مصر - إسماعیلیة -یس جامعة قناة السو -كلیة الزراعة  - قسم المحاصیل

 
تم استخدام أربعة . مصر الإسماعیلیة، السویس،جامعة قناة  -یة الزراعة كل إشرافتحت  ةأجریت ھذه الدراسة بمزرعة خاصة بمحافظة الشرقی

 للأصنافتم الحصول على البذور الجافة . Runnerو  Boldو  Gregoryو  NC9ھي . Arachis hypogaea Lأصناف من الفول السوداني 
ذا العمل إلى دراسة استحداث التباین الوراثي في الفول یھدف ھ. مصر الإسماعیلیة، الزراعیة،من الفول السوداني من محطة البحوث  الأربعة

 ٣٠،  ١٠(وثلاث جرعات من أشعة جاما   )٣- ١٠×  ٣(و ) ٣-١٠×  ١(بجرعتین ) Mw = 65.01؛  NaN3(السوداني باستخدام أزید الصودیوم 
في تصمیم القطاعات  ةلة المقارنلكل جرعة ولكل تركیب وراثي بما في ذلك معام M2و  M1زرعت بذور . للحث على الطفرات) ر.ك ٥٠,

أظھر تحلیل التباین وجود فروق معنویة بین الأربعة تراكیب . ٢٠١٨و  ٢٠١٧بثلاثة مكررات في الموسمي الصیفي ) RCBD(العشوائیة الكاملة 
معظم الصفات ل) ك ر٥٠، ٣٠، ١٠(وأشعة جاما ) ٠.٠٠٣، ٠.٠٠١(تحت أزاید الصودیوم ) NC9 ،Gregory ،Bold and Runner(وراثیة 

تأثر عدد الأفرع الأولیة معنویاً بتركیز أزاید الصودیوم ، إلا أن جمیع التراكیب الوراثیة أعطت عددًا منخفضًا من الفروع . المدروسة في كلا الجیلین
ة جاما على قیمة لصفة تحت أشع NC9و  Gregoryكلا من الصنف  أعطي. خري في كلا الجیلینمولار مقارنة بالمعاملات الأ ٠.٠٠٣الأولیة تحت 
تأثر متوسط طول النبات بالطفرات الإشعاعیة بدرجة أكبر . م ٠.٠٠٣م مقارنة بـ  ٠.٠٠١النبات في الجیل الأول والثاني عند معاملتھا بـ /عدد الأفرع

من تلك المتأثرة بالطفرات الإشعاعیة في ثر معنویا معنویاً بمطفر أزاید الصودیوم بدرجة أكبر أبذرة ت ١٠٠وزن . من أزاید الصودیوم في كلا الجیلین
أعلي قیم  Gregoryو  NC9أعطي كلا من . في كلا الجیلین Gregoryیلیھ  NC9نبات في / تم تسجیل أعلي قیم لصفة محصول البذور. كلا الجیلین

نسبة محتوى الزیت بالبذور زیادة معنویة مع زیادة تركیز  أظھرت. م في كلا الجیلین ٠.٠٠١نبات عند معاملتھما بمقدار / لصفة محصول البذور
أعطي كلا من الصنف . التوالي مقارنة بمعاملة الكنترول وعلى .ك ٥٠ر، .ك ٣٠ر، .ك ١٠والجیل الثاني عند  الأولجرعات أشعة جاما في الجیل 

Bold  ٥٠.٣٩٪ و ٥١.٣٤(أعلى قیم لصفة نسبة الزیت٪ ( والصنفRunner )في  ر.ك ٣٠ر، .ك ٥٠عند معاملتھم بـ %)  ٤٩.٦٦و  ٤٩.٠٢
ومكوناتھ ومحتوى الزیت لمعظم المتغیرات الوراثیة تحت المطفرات  قیم للمحصولاعلي  NC9و  Runnerأعطى كلا من الصنف . الأولالجیل 

الدراسة عتدلة إلى عالیة لمعظم الصفات تحت أظھرت النتائج لقیمة كفاءة التوریث قیمًا م. والثاني لمعظم الصفات المدروسة الأولالمختلفة في الجیل 
نبات تحت تأثیر معاملات أزاید الصودیوم ارتباطات موجبة وعالیة مع محصول /اظھر صفة محصول القرون. الطفرات المختلفة في كلا الجیلین لكل

  .یل الأول فقطفي ج) ٠.٦٤٣(بذرة  ١٠٠خلال الجیل الأول والثاني ومع ووزن الـ) ٠.٩٢٨و  ٠.٨٦٩(نبات / البذور


