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Abstract: The present study was conducted at private Farm at El-Shargia 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 (NaN;; Mw=65.01) with two doses (1x 10) and (3x10) 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 (NaNs) 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 (1x10-3) and
(3x10-3).

Sodium azide (NaN3; Mw=65.01). Two Sodium azide
solutions were used, prepared at pH=3.5 using
phosphate buffer. The concentrations of NaNj used in
this investigation were 1.0x107and 3.0x 10~ 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 C° 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 M;
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 M, 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 x 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 X 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 Con. 91.11 86.67 91.11 86.67 88.89 91.11 86.67 8889 91.11  89.45
azide 0.001 86.67  86.67 8444 80.00 8445 86.67 8444 8222  80.00 8333
(7)) 0.003 8222 7556 8222 7556 7889  86.67 7556  77.78 7178  79.45
X 86.67 8297 8592 80.74 88.15 8222 8296 8296
Con. 91.11 86.67 91.11 86.67 8889 91.11  86.67 88.89 9111 8945
Gamma 4y, 91.11 80.00 91.11 86.67 8722 9l.11 8444 86.67 88.80  87.78
:;yrs) 30kr  88.89  80.00 8444 86.67 8500 88.89 8222 8444  86.67  85.56
50kr 7556  80.00 8222 7333 7778  88.89 8222 8444 8222  84.44
X 86.67  81.67 8722 83.34 90.00 83.89  86.11  87.22
L.S.D 5% \Y% S VxS \Y S VxS
481*  590% 8.34%* 5.95%  6.28% 7.56%
\Y G VxG \Y G VxG
587  6.82% 8.64* 476%  4.12% 7.24%

Where, V= cultivars; S = Sodium azide and

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.

G= Gamma rays

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 Ml 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 ). &
Sodium Con.  31.67  40.00  40.00 28.00 3492  41.00 46.00 4500  28.00  40.00
azide 0.001 3500 42.00 43.00 30.00 37.50 46.00 43.00 46.00 28.00  40.75
o) 0.003  40.00 43.00 43.00 30.00 39.00 46.00 4400 46.00 29.00 41.25
X 3556 41.67 4200  29.33 4433 4433 4567 2833
Con.  31.67 40.00 40.00 28.00 3492  40.00 4500 43.00 2500 38.25
Gamma 4y, 32.00 4500 4400 3200 3825 37.00 50.00 48.00 32.00 41.75
:;yrs) 30kr 3500 43.00 4500 3200 3875  39.00 5200 4800 3200 42.75
50kr  37.00 4500 4500  33.00 40.00 40.00 46.00 49.00  34.00 4225
X 33.92 4325 4350  31.25 39.00 4825  47.00  30.75  33.92
L.S.D 5% \Y% S VxS \Y% S VxS
4.54%  39% 7.87%* 431%  2.53% 6.06*
\Y% G VxG \Y% G VxG
3.71%  2.85% 5.34% 3.92%  3.41%* 5.33%

Where, V= cultivars; S= Sodium azide and

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

G=Gamma rays

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 Com 1453 1517 1340 1040 1338 1497 1497 1320 1077 1348
azide 0.001 1397 1407 1243 787 1209 1310 1533 1187 897 1232
(M) 0.003 12.83 1230 11.87 730  11.08 1330 11.87 11.77 853  11.37
X 1378 1385 1257 852 13.79 1406 1228 942
Con. 1453 1517 1340 1040 1338 1497 1497 1320 1077  13.48
Gamma 1o 1420 1563 1340 987 1328 1373 1420 1050 1007  12.13
:f(yrs) 30ke 1340 1533 12.07 840 1230 1273 13.07 1230 830  11.60
soke 1130 1097 1063 787 1019 1117 1043 1197 917  10.69
X 1336 1428 1238  9.14 13.15  13.17 1199  9.58
v S VxS v S VxS
1.87%  1.62% 3.25% 0.81%  0.70% 1.40%
L.S.D 5%
\ G VxG \ G VxG
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 (8§7.57, 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 Con. 8343  79.63 9220 9500 87.57 86.63 80.50 91.87  95.07  88.52
azide 0.001 86.67 8330 86.00 7340 8234 88.17 7993 8773 6533  80.29
M)  0.003 7310 63.63 83.10 4543 6632  79.63 7573 8453  77.87  79.44
X 81.07 7552 87.10  71.28 84.81  78.72  88.04  79.42
Con. 8343  79.63 9220 9500 87.57 86.63 8050 91.87  95.07  88.52
Gamma 40, 8120 7933 8653 9033 8435 8197 8631 9140 9153  87.80
(r;;yr; 30kr 7540 7830 89.97 8633 8250 78.87 7873 8630 88.87  83.19
s50kr  77.17 71.77 8853 7720 78.67 7687  69.63 89.63  83.73  79.97
X 7930  77.26  89.31  87.22 81.09  78.79  89.80  89.80
L.S.D 5% v S VxS v S VxS
5.72%  4.42% 10.84* 487%  3.63* 6.25%
\% G VxG \% G VxG
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
S50Kr 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 Con. 53.97 63.10 61.77 114.97 73.5 62.53 70.43 69.30  123.20 81.4
azide 0.001 49.53 61.87 55.87  100.97 67.1 55.60 69.63 64.83  106.77 74.2
™M) 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 Con. 53.97 63.10 61.77 114.97 73.5 62.53 70.43 69.30  123.20  81.37
rays 10kr 48.10 63.73 56.17  106.93 68.7 53.43 73.87 64.53  119.63  77.87
(Kr) 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% \% S VxS A% S
4.90* 6.81* 4.19% 3.74* 6.91%
v G VxG A% G
4.41* 3.82% 7.64* 4.12%* 2.70*

Where, V= cultivars; S= Sodium azide and

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

G=Gamma rays

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
(1234 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 Con. 12383 12773 1013  96.63  112.37 15420 139.5 88.87 1724  138.74
azide 0.001 118.87 12440 107.63 86.63 10938 13193 1344 8297 932 110.62
M) 0.003 121.07 117.97 9877 7607 10347 8257  140.17 6597 9877  96.87
X 121.25 12336 102.56 86.44 1229 138.02 7927  121.45
Con. 12383 12773 1013  96.63 11237 1542 1395 88.87 1724  138.74
Gamma o, 11543 1233 694 67.77 9398  137.83 136.07 68.73  90.2 108.20
:;'(yrs) 30kr 1281 1244 5787 7107 9536 9417 13663 8553 1131  107.35
S0kr  128.83 1022 5453 9997 11237 1262 1194  63.4 1193 107.07
X 124.05 11941 70.78  83.86 128.1 1329 7663 12375
L.S.D 5% \Y4 S VxS \Y4 S VxS
9.60*  8.59% 16.91%* 6.64%  5.84* 11.72%
\% G VxG \% G VxG
8.42%  6.74* 12.02* 730%  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 Mlgeneration. 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 Con.  81.00 8267  50.67 4267  64.3 83.33 8433 5233 4567  66.4
azide 0.001 79.67 8133 4533 4100 618 87.00 8533 4867 3733 646
™M) 0.003 7933  77.67 50.00  40.67  61.9 83.67 8333  51.00 4433 656
X 80.0 80.6 48.7 41.4 84.7 84.3 50.7 42.4 80.0
Con. 81.00 8267 50.67 4267 643 83.33 8433 5233 4567  66.4
Gamma 0. 7967 7567 5033 4267 621 81.67 8033  52.67 4233 643
g’(yrs) 30kr 7033 7933 4933 4567 612 7633 8033 5033 4167 622
S50kr 7533  81.00 5200 4633  63.7 79.67  82.67  49.00 4500  64.1
X 76.6 79.7 50.6 443 80.3 81.9 51.1 43.7 76.6

L.S.D 5% Vv S VxS Vv S VxS

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

\% S VxS \% S VxS

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 Con. 85.75 81.42 74.69 60.59 75.61 56.27 51.74 62.74 28.00 49.69
azide 0.001 83.55 76.03 61.85 64.31 71.44 54.95 49.78 54.09 45.32 51.04
M) 0.003 8049 7779 6579  66.56 72.66  80.16 41.03 7037 4598  59.38
X 83.26 78.41 67.44 63.82 63.80 47.52 62.40 39.77
Con. 85.75 81.42 74.69 60.59 75.61 56.27 51.74 62.74 28.00 49.69
Gamma ok, 74.48 62.61 69.31 67.76 68.54 57.38 45.97 60.29 41.57 51.30
:Ia();.s) 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% \Y S VxS \Y S VxS
4.62%*  496%** 8.20%* 4.32%*%  439% 7.12%%
A% G Vx G v G Vx G
7.87%*  4.95%* 12.78%* 5.61%*  5.54% 10.19%*

Where, V= cultivars; S= Sodium azide and

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 0.00lm (79.05 and

G=Gamma rays

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 M1landM2 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 Ml 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 Con. 106.18 104.00 75.66  58.55 86.10  86.77 72.18 55.76  48.28 65.75
azide 0.001 99.32 94.58 66.57 55.71 79.05 72.50 66.91 4488 4224  56.63
M) 0.003 9745 91.77 64.98 50.63 76.21 66.19 57.51 46.42 4541 53.88
X 100.98  96.78 69.07 54.96 75.15 65.53 49.02 4531
Con. 106.18 104.00 75.66  58.55 86.10  86.77 72.18 55.76  48.28 65.75
Gamma 14 8597 7720 4810 4592 6430 79.08 6255 4144 3750  55.14
:1?17; 30kr 76.42 76.77 4588  44.07 60.79  69.10 60.27 39.66  33.88 50.73
50kr 7136 7470  43.53 38.64 57.06  62.67 59.60  32.54 3377  47.15
X 84.98 83.17 5329  46.80 74.41 63.65 4235 3836
L.S.D 5% A% S VxS v S VxS
5.7%* 4.93%%* 9.87%*%* 531%*%  4.60%* 9.20%**
v G Vx G v G Vx G
4.70%*  4.07** 8.14%* 5.012%*  5.70%** 9.13%*

Where, V= cultivars; S= Sodium azide and

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.

G=Gamma rays

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 Con. 41.4 37.07 3593 3627  37.67 44.27 38.73 37.47  39.67  40.04
azide 0.001  35.03 30.87  30.57 279 31.09 3733 33.33 3333 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 Con. 4140  37.07 3593 3627  37.67 4427 3873 3747  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
g;yrs) 30kr  31.80 3200 3330 33.02 3259 3687 3453 3470 3460 3518
50kr 2470 2890 3270 2630  28.14  27.73 3440 3333 3040 @ 31.47
X 32.77  33.73 34.04  31.57 36.40 3585 3574  35.02
L.S.D 5% \% S VxS \% S VxS
1.94%* 1.31% 2.05* 0.31* 0.27* 3.54*
\% S VxS \% S VxS
2.01* 1.16* 2.3% 0.74* 0.57* 2.86*

Where, V= cultivars; S= Sodium azide and

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

G=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 Con. 46.50  43.50 51.25 49.10 47.6 49.07 49.99 4872  51.65 499
azide 0.001 4850 47.20  48.15 48.70  48.1 50.40 4942 5129 4884  50.0
™M) 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 5036  49.69  50.39
Gamma Con. 46.50  43.50 51.25 49.10  47.6 49.07 49.99 4872  51.65 499
rays 10kr 48.66 4236 4829 4839  46.9 52.00 48.71 5190  51.31 51.0
(Kr) 30kr 48.17  45.04 5039  49.66 483 51.61 52.00 51.62 49.87 513
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 VxS \% S VxS

1.81%* Ns 3.14%* ns Ns ns
\Y G Vx G \Y G Vx 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 Ml
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 Ml
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 wvariation, 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 Mland 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 Ml 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 e 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 ef 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 Ml
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- Qil 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 t075.88 %
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 t070.42% 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

Vp Vg PCV GCV B% Vp Vg P.CV GCV 1% GA
Traits  Cultivars Muta.
M1 M2

N Sazide 52775000 020 020 9475 1800 1100 000 008 6L 534

. G.rays 1941 1733 013 002 8928 1563 1233 010 009 7889 642
S Grespy SAfde 1SS0 900 009 007 5806 1900 1200 010 008 6316 567
2 8 G.rays 1800 1100 010 008 6L11 3220 1970 012 009 6L18 715
E g | Swide 312 192 004 003 6Ls4 1600 900 009 007 5625 464
2 G.rays 635 413 006 005 6504 650 437 005 004 6723  3.53
S e SAMde 1450 880 003 000 6069 1300 500 013 008 3846 286
G.rays 1600 1000 013 000 6250 2300 1200 016 011 5217 5.5

No  Sadde 311 L6l 003 009 SL77 305 081 003 007 2571 0.94

o G.rays 632 58 019 018 9241 774 607 021 019 7842 449
EC S.azide 1600 800 029 020 5000 1088 1053 023 023 9678  6.58
E5 CreEOY  Gorays 1470 1325 027 025 9004 1178 1052 026 025 8930 631
°3 S.azide 811 500 023 018 6165 353 161 015 010 4561 1.7
£% Bold Gy 3502 2297 048 039 6540 378 136 016 010 3598 144
S5 e Sadde 144100 015 003 6944 055 024 009 006 4364 067
G.rays 428 197 023 015 4603 345 159 019 013 4609 176
N Soaride 15233 12800 005 014 8403 6208 5240 009 009 844l 1370

_ G.rays 6154 2109 010 006 3427 5427 2019 009 006 3720 565
£ Gregory S0 29344 L8023 021 $41 5142 318 009 007 604 893
z G.rays 7426 3308 011 007 4455 14332 10424 015 013 7273 17.94
2 S.azide 6300 2500 009 006 39.68 4050 2554 007 006 6306 827
i Bl Grays 7300 5570 010 008 7630 4647 2737 008 006 5890 827
e Sifde 83644 46944 041 030 5612 66849 53469 033 0290 7998 4260
G.rays 17140 7540 015 010 4399 9355 2515 011 006 2688 536
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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 Mland M2 generations

. . Vp Vg PCV GCV h% Vp Vg P.CV G.CV h%  GA
Traits Cultivars Muta.
M1 M2
= S.azide 54.11 3500 0.14 0.2 6468 64.63 20.93 0.14 008 3238 536
= NC9 G.rays 5931 3276  0.16  0.13 5524 91.74 5450 0.8  0.14 5941 1172
% — Gregopy S-a7ide 9100 8000 016 0.5 8791 5723 48.83 0.11 0.10 8532 13.30
@% BOTY  G.rays 10740 10160 0.18  0.17 9460  84.53 71.53 0.13 0.12 8462 16.03
E Bold S.azide 179.11 136.17 024 021 7603 13810 9240  0.19  0.15 6691 16.20
E G.rays 22690 21697 029 028 9562 201.80 197.01  0.23 023 9763 2857
z Runner  S.azide 566.77 443.66 025 022 7828 53220 46310 022 020 87.02 4135
G.rays 80535 34395 029  0.19 4271 84470 43568 027  0.19 51.58 30.88
NCO S.azide 257.83 184.83 0.14 0.2  71.69 403210 356510 0.52 049 8842 115.66
g G.rays 580.07 24127 0.8  0.13 4159 1931.02 173369 034 033 89.78 81.27
% Gregory S.azide 7677 39.00 0.07  0.05 5080 29.85 1492 004 003 4998 563
5 G.rays 38030 36641 0.6  0.16 9635 24970 22995 0.2 0.1 9209 29.98
4’;’ Bold S.azide 37877 30933 028 025 81.67 42411 33914 026 023 7997 33.92
2 G.rays 44300 42611 032 031 9619 46630 44516 028 028 9547 4247
Runner  S.azide 31033 21033 020  0.17 6778 31622 20224  0.17  0.14 6396 23.43
G.rays 84524 53744 035 028 63.58 85560 217.80 097 096 96.94 288.40
_ NCO S.azide  2.33 1.67 002 002 7167 1233 11.17 004 004 9059 655
z G.rays 7266  72.08  0.11 0.11 9920  27.19 2600 006  0.06 9562 1027
%{0 Gregory S.azide 20.11 16,67 0.06  0.05 8289  3.00 2.00 002 002 6667 238
‘5 G.rays 2688 2441 007 006 9081 1141 9.50 0.04 004 8326 579
,z Bold S.azide 2533 23.67 0.0  0.10 9345 1033 9.67 006 006 9361 620
2 G.rays  3.63 216  0.04 003 5950 897 8.00 0.06 006 89.19 550
8 S.azide  3.44 3.00 004 004 8721  60.11 5634 0.8  0.18 9373 14.97
- Runner

G.rays 1897 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 Mland M2 generations

Trait  Cultivar Vp Vg PC. G.C. h% Vp Vg PC. G.C. h% GA

Muta.
S S uia M1 M2

S.azide 165.33 132.50 0.20 0.18 80.14 174.8 139.4  0.14 0.12 79.73 217

é NC  Gorays 10212 6635 0.6 0.3 6497 6639 5815 031 029 8759 464
2 Gresgy S-wide 2100016500 056 050 7857 5216 1756 0.07 004 3367 501
32 8 G.orays 16850 15027 0.6 0.5  89.18 2891 2633 0.8 017 9107 319
e < S.azide 169.00 138.67 051 046 8205 4629 3101 022 0.18 6699 939
£ Bold o rays 10800 8850 041 037 8194 7253 7049 029 029 9719 170
z Runner  S.azide 7640 5580 028 024  73.04 7064 6106 026 024 8644 149
G.rays 123.08 4128 033 019 3354 1214 9750 034 030 8031 182

S.azide 3.500 2300 0.032 0.039 6571 3.300 2.180 0.030 0.037 66.06 247

2 NCY  Gorays 2187 1177 0.023 0031 5381 4180 2380 0030 0.040 5693 239
) S.azide 5.150  3.950  0.052 0.045 7669 5.180 3.780 0.045 0.039 7297 342
T OTeBONY  Goiays 3300 2200 0.041 0033 6666 3.190 1790 0035 0026 5611  2.06
A S.azide  4.180  2.880  0.041 0034 6890 4900 3500 0.045 0038 7142 325
g Bold G iays 4500 3380 0042 0037 7511 5100 3870 0.045 0039 7588 333
Runner  S.azide 7.500 5380  0.056 0.047 71.73 8700 6.300 0.059 0.050 7241  4.40

G.rays 7400 5290  0.055 0.047 7148 6.800 4.640 0.051 0.043 6823  3.66

~ S.azide 68.11 6500 023 022 9543 6778 6396 021 021 9436 160
g NCY  Gorays 31859 23135 059 050 72.62 6249 6017 023 023 9629 156
£ S.azide 5544 5283 023 023 9529 7040 6814 025 024 9679 167
g OreeOY  ooays 6725 6289 025 024 9352 7343 7042 024 024 9590 169
E S.azide 3033 2073 0.17  0.14 6835 2211 1501 014 0.11 6789 638
g Bold o oays 3247 2300 007 014 7L14 2266 1529 013 011 6748 662
= Rumner S.azide 527 216 009 006 4099 3310 1580 0.9 0.3 4773 5.6

G. rays 39.60 35.56 0.22 0.21 89.80 2525 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 Ml 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

Plant No. of pods/  Pod yield/ 100-seed

Traits Gene. Muta. heigh t plant plant Seed yield weigh ¢ Oil %
No. of M1 S. Azd. -0.85% -0.426 -0.482 -0.378 0.681% 0267
branches/plant
Gam. 0341 0367 0.304 0.337 -0.061 0.282
M2 S. Azd. -0.275 -0.463 -0.353 -0.483 0.129 -0.356
Gam. 0210 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. 0473 0.531% 0.510% 0.453 -0.051
Gam. 0392 0.435 -0.388 0.293 0.833*
No. of M1 S. Azd. 0.684* 0.685% 0.484 0.146
pods/plant
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 0352
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

No. of

. Plant Pod yield/ . 100-seed oo
Traits Gene. Muta. height pods/ plant Seed yield weight 0Oil %
plant
No. of
M1 S. Azd. -0.799* -0.666* -0.830* -0.804* -0.888* -0.442%
branches/plant
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 M1 S. Azd. 0.801* 0.762* 0.992% -0.514*
pods/plant
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 M1 S. Azd. 0.464
weight
Gam. -0.917*
M2 S. Azd. 0.421%*
Gam. -0.833*
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