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ABSTRACT

The present investigation was conducted during Rabi seasons of 2014-15 and
2015-16 at the experimental field of Department of Horticulture, Prayagraj School
of Agriculture, Sam Higginbottom University of Agriculture Technology and

Keywords Sciences, Prayagraj The analysis of variance revealed that mean squares due to
genotypes were significant for all the characters during both the years which

Genetic variability, indicated that, considerable genetic variation among the genotypes for all the

giﬁ'éﬁté"a'éyv‘ame, traits. The genotypes viz., VRP-22, VRP-5, KS-156, Azad Pea and VRP-7 were
and pod yield found promising for growth characters during both the years. The genotypes
A namely, KS-156, VRP-22, Azad Pea-3, VRP-5 and KS-149 were found superior

for pod yield and its attributes. The estimates of PCV were higher than
Accepted: corresponding GCV for all characters studied which indicated that the apparent
015 el 2 variation is not only due to genotypes but, also due to the influence of
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10 March 2020 environment. High heritability coupled with high genetic advance were observed

for pod yield per plant, height of plants, number of branches per plant, number of

pods per plant, protein and ash content during both the years which revealed that
these characters are governed by additive gene action and phenotypic selection
would be effective for the improvement of characters.

uses. India ranks third in area after China and
USSR under pea (vegetable and pulse pea)

Introduction

Garden pea [Pisum sativum L. var. hortense,
2n=2x=14], is an important vegetable belongs
to the family Fabaceae. It is harvested in
immature stage for table purpose and to be
cooked as green peas to provide a delicious
dish, or to be canned or frozen for subsequent
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cultivation. In India, the total area covered by
pea is 0.46 million hectare with the
production of 4.24 million tonnes whereas,
productivity is 9.5 tonne per hectare. It is
grown extensively in Uttar Pradesh, Madhya
Pradesh, Himachal Pradesh, Punjab, Haryana,
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Rajasthan, Maharashtra, Bihar and Karnataka,
contributing to 67% of the total production
(Anonymous, 2016).

Evaluation of germplasm is the basic tool for
identification of important genotypes. The
great extent of natural variation available for
various characters among the genotypes
suggests good scope for improvement in
economic traits. Large variability ensures
better chance of producing new forms.
Variability parameters like genotypic and
phenotypic  coefficient  of  variations,
heritability and genetic advance, is of
paramount significance in formulating an
appropriate breeding strategy aimed at
exploiting the inherent variability of the
original population. Phenotypic variability
changes under different environmental
conditions, while genetic variability remains
unchanged and more useful to a plant breeder
for exploitation in selection or hybridization.
The correlation studies provide information
about association between any two characters.
Knowledge of correlation among different
traits and further portioning them into direct
and indirect effects is one of approaches to
understand nature and extent of such
relationship. Currently the pea production per
unit area is low as compare to china, the many
reason for low productivity in India is use of
local varieties and traditional cultivation
methods followed by the farmers. To increase
the productivity of garden pea and look out
the effect of most survival varieties under
Prayagraj agro-climatic condition.

Materials and Methods

The investigation entitled “Genetic Analysis
for qualitative and quantitative traits of
different genotypes of pea (Pisum sativum L.)
under Prayagraj agro-climatic condition” was
conducted during Rabi seasons of 2014-15
and 2015-16 at the experimental field of
Department of Horticulture, Prayagraj School
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of Agriculture, Sam Higginbottom University
of Agriculture Technology and Sciences,
Prayagraj. The experimental material for the
present investigation comprised twenty
genotypes of garden pea collected from
different places in India and being maintained
at Department of Horticulture, Prayagraj
School of Agriculture, Sam Higginbottom
University of Agriculture Technology and
Sciences, Prayagraj (U.P.) Table-1.

The experiments were laid out in Randomized
Block Design with 20 treatments replicated
thrice. The observations were recorded on
characters viz., height of plants (cm), number
of branches per plant, pod width (cm),
number of pods per plant, pod length (cm),
number of grains per pod, number of nodes
per plant, pod yield (t/ha), on five randomly
selected plants during both the yeas. The
observations recorded on the five plants were
summed up and divided by five to get mean
value. The experimental data was compiled
by taking the mean value of the twenty
genotypes of pea garden for eight yield and its
components traits from all the three
replications. Then it was subjected to the
statistical analyses to the procedure outlined
by Panse and Sukhatme (1967).

Results and Discussion

The continuous variation exhibited by
quantitative traits with which the breeders
have to deal with, include the heritable and
non-heritable components. Though, it is
difficult to assess the genotype directly but it
is possible through the assessment of
phenotypic expression (which is an outcome
of interplay of the genotype and environment)
in the existing material and thus, the study of
phenotypic variability for vyield and its
component traits is very important.

The analysis of variance (Table 2) revealed
that mean squares due to genotypes were
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significant for the traits viz., height of plants
(cm), number of branches per plant, pod
width (cm), number of pods per plant, pod
length (cm), number of grains per pod,
number of nodes per plant, pod yield (t/ha),
T.S.S, protein (%), ascorbic acid (mg/ 100g),
ash content (%) and moisture (%) which
indicated that considerable genetic variation
among the genotypes for all the traits.
Sufficient genetic variability for many traits
has also been reported by earlier workers viz.,
Kumar et al., (2010), Sharma et al., (2011)
and Katoch et al., (2015) thereby, supporting
the present findings.

In Y; (2014-15) perusal of table 2 revealed
that three genotypes viz., VRP-22(106.33 cm),
KS-156 (94.00 cm) and VRP-5 (96.33 cm)
were significantly superior to check (Arkel).
The genotypes exhibited an average plant
height of 79.47 cm with a range of 40.67 cm
to 106.33 cm. Similarly, In Y, (2015-16) The
genotypes exhibited an average plant height
of 75.38 cm with a range of 39.24 cm to
101.02 cm and only one genotype KS-156
(101.02 cm) was significantly superior to
check (Arkel). Higher pod vyield in taller
plants could be attributed due to production of
more number of pods per plant. The findings
are in accordance with earlier researchers
(Alam et al., 2010 and Khan et al., 2013).

The number of branches per plant varied from
7.25 (PMR-71) to 14.57 (VRP-22) and with
overall mean 12.28 and 6.81 (PMR-71) to
14.18 (KS-156) with grand mean 11.58
branches per plant In Y; and Y3, respectively.
The genotypes namely VRP-22 and KS-156
produced high number of branches per plant
during both the years. The more number of
branches could be attributed to increasing
number of pods per plant which lead to higher
pod production. The genotypes showed
significance differences among the also
reported by Gupta and Singh (2007). The
number of nodes per plant ranged from 15.54,
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14.64 to 23.18, and 22.02 with mean 19.39.
1842 In Y; and Y, respectively. The
maximum number of nodes per plant were
recorded in genotype VRP-22 (23.18)
followed by VRP-5 (22.47), Azad Pea-4
(21.26), KS-156 (20.83) and VRP-7 (20.40)
in Y1 and in Y, KS-156 (22.02) followed by
Azad Pea-3 (21.17), Azad Pea-4 (20.19),
PRP-801 (20.10) and Azad Pea-2 (19.38).The
present findings are in accordance of earlier
research workers viz., Ramesh and Tewata
(2002) and Arya et al., (2004).

The number of pods per plant directly
influenced the yield potential of a genotype.
A wide range of genetic variability existed for
this character among the genotypes under
study. In Y (Table-3), maximum number of
pods per plant were produced by VRP-22
(29.13) followed by VRP-7 (26.13), Azad
Pea-4 (23.69), VRP-5 (23.69) and Vivek
Mater (23.19). Minimum number of pods per
plant were recorded in PMR-71 (12.43)
followed by KS-501 (13.69). Nine genotypes
produced significantly higher number of pods
than check (Arkel). The pods per plant varied
from 12.43 to 29.13 with grand mean 19.77.
Similarly in Y3, maximum number of pods
per plant were produced by KS-156 (27.67)
followed by VRP-7 (24.82), Azad Pea-3
(24.00), Azad Pea-4 (22.87) and Vivek Mater
(22.04). Minimum number of pods per plant
were recorded in KS-501 (13.15) followed by
PMR-71 (13.97). Eight genotypes produced
significantly higher number of pods than
check (Arkel). The pods per plant varied from
13.15 to 27.67 with grand mean 19.11.
Genetic variability for this character has also
been observed by Singh and Singh (2011).

The mean values of genotypes (Table-3)
revealed that in Y4, and Y, genotype E-6 had
the maximum pod length 9.77 and 9.27 cm,
respectively, The pod length varied from 7.98
cm to 9.77 cm cm.and7.57 cm to 9.27 cm
with general mean 8.93 and 8.46 cm in Y and
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Y, respectively. Genetic variability for this
character has also been observed by Pani et
al., (2001), Habib and Zamin (2003) and
Kalloo et al., (2005).

The mean values of genotypes (Table-3)
revealed that in Yy, genotype Azad Pea-1 had
the maximum pod width (1.69 cm) followed
by KS-205 (1.65 cm), Azad Pea-1 (1.57 cm),
Vivek Mater-10 (1.53 cm) and VRP-6 (1.46
cm). The minimum pod width was recorded
in Arkel (1.12 cm) followed by E-6 (1.15 cm)
KS-156 and KS-501 (1.28 cm). The pod
width varied from 1.12 cm to 1.69 cm with
general mean 1.39 cm.

In Y5, the maximum pod width was observed
in genotype Azad Pea-1 (1.61 cm) followed
by KS-205 (1.54 cm), KS-149 (1.48 cm),
Vivek Mater-10 (1.46 cm) and VRP-6 (1.38
cm). The minimum pod width was recorded
in VRP-7 (1.05 cm) followed by E-6 (1.09
cm) and KS-501 (1.20 cm). The pod width
varied from 1.05 cm to 1.61 cm with general
mean 1.33 cm.

Number of grains per pod and number of pods
directly influence the vyield potential of a
genotype. A wide range of genetic variability
existed for this character among the
genotypes under investigation. In Y the pods
per plant varied from 6.13 to 8.51 with grand
mean 7.33.None of the genotypes produced
significantly higher number of seeds per pod
than check (Arkel). whereas, In Y, Two
genotypes (E-6 and KS-501) produced
significantly higher number of seeds per pod
than standard check (Arkel). The number of
seeds per pod varied from 6.13 to 8.51 with
grand mean 7.32. Genetic variability for this
character has also been observed by Murtaza
et al., (2007); Singh and Singh (2011) and
Singh et al., (2012).

In Y; perusal of results in Table-3 revealed
that maximum pod vyield was produced by
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genotype KS-156 (15.66 t/ha, 14.76 t/ha)
followed by VRP-22 (15.03 t/ha,14.28 t/ha),
Azad Pea-3 (14.14 t/ha, 13.43 t/ha), Minimum
pod yield was recorded in PMR-71 (3.99 t/ha,
3.85 t/ha) , respectively. Eleven genotypes
found significantly superior to check (Arkel).
The green pod yield t/ha varied from 3.99 to
15.66 with overall mean 10.03 t/ha. In Y; and
in Y, the pod yield (t/ha) varied from 3.85 to
14.76 with grand mean 9.54. These results are
in agreement with the findings of earlier
research workers viz., Murtaza et al., (2007);
Sharma et al., (2010) and Chadha et al.,
(2013).

Components of variability

Various parameters of variability have been
calculated from the data viz., coefficient of
variation at phenotypic (PCV) and genotypic
(GCV) levels along with heritability (h%) in
broad sense and genetic advance (GA) as per
cent of mean for different characters. To
ascertain the nature and magnitude of
observed variability in the hybrids, it was
partitioned into phenotypic, genotypic and
environmental components. The knowledge
of phenotypic coefficient of variation (PCV)
and genotypic coefficient of variation (GCV)
is helpful in predicting the amount of
variation present in the given genetic stock,
which in turn helps in formulating an efficient
breeding programme. The estimates of PCV
were higher than corresponding GCV for all
characters studied which indicated that the
apparent variation is not only due to
genotypes but, also due to the influence of
environment.

In Yy, the high estimates of phenotypic as
well as genotypic coefficient of variation
were observed for pod yield (35.34 and 34.92
%), number of pods per plant (23.43 and
23.19 %) and height of plants (20.86 and
20.49 %). Whereas, high estimates of PCV
(20.09%) observed in ash content. Moderate
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PCV and GCV values were obtained for
protein (18.91 and 18.44 %) and number of
branches per plant (15.26 and 15.10 %).
While, the only moderate estimates of PCV
were observed for number of grains per pod
(12.49 %), T.S.S. (12.15 %), pod width (12.08
%), number of nodes per plant (10.72 %) and
ash content had high estimates of GCV (18.85
%) only. However, the rest of the characters
showed low estimates of PCV and GCV.

In Y,, the high estimates of phenotypic as
well as genotypic coefficient of variation
were observed for pod yield (35.39 and 34.97

%), number of pods per plant (22.04 and
21.65 %) and height of plants (20.66 and
20.26 %). Whereas, high estimates of PCV
(20.16) showed by ash content only.
Moderate PCV and GCV values were
observed for protein (18.65 and 18.39 %) and
number of branches per plant (16.25 and
16.13 %). While, the only moderate estimates
of PCV were observed for T.S.S. (12.09 %),
pod width (11.32 %), number of grains per
pod (10.63 %) and number of nodes per plant
(10.63 %). However, the rest of the characters
showed low estimates of PCV and GCV.

Table.1 List of garden pea genotypes used for the study and their source of origin

S. N. | Name of Source of origin
genotypes

1 Vivek Mater-10 VPKAS, Uttarakhand
2 E-6 PAU, Ludhiana
3 Azad Pea-1 C.S.A.UA&T. Kanpur
4 Azad Pea-2 CS. A .UA&T. Kanpur
5 Azad Pea-3 C.S.A.UA&T. Kanpur
6 Arkel IARI, New Delhi
7 Azad Pea-4 C.S.A.UA&T. Kanpur
8 PBP-4 PAU, Ludhiana
9 KS-149 ICAR-1IVR, Varanasi
10 PMR-71 ICAR-1IVR, Varanasi

S. | Name of Source of origin

N. | genotypes

11  PRP-801 ICAR-IIVR, Varanasi
12 | KS-205 ICAR-1IVR, Varanasi
13  KS-501 ICAR-IIVR, Varanasi
14 | KS-156 ICAR-1IVR, Varanasi
15 KS-210 ICAR-1IVR, Varanasi
16 @ VRP-6 ICAR-1IVR, Varanasi
17  VRP-5 ICAR-1IVR, Varanasi
18 @ VRP-7 ICAR-1IVR, Varanasi
19 VRP-9 ICAR-1IVR, Varanasi
20 | VRP-22 ICAR-IIVR, Varanasi

Table.2 Analysis of variance (mean sum of squares) for eight characters in vegetable pea under
Prayagraj agro-climatic condition during Rabi season, 2014-15 (YY) and 2015-16 (Y>)

Characters @ df | Year Height of| No. of Pod @ NO.of @ Pod No. of No. of Pod
Source of plant (cm) branches width @ pods/ | length | grains | nodes/ | Yield
Variations [plant | (cm) | plant (cm) / pod plant (t/ha)

Replication | 2 Y, 5.13 0.16 0.00 0.78 0.05 0.12 1.28 0.63

Y, 7.06 0.08 0.01 0.05 0.12 0.09 1.17 0.57
Treatments 19 Y;  804.83** 10.39**  0.06** 63.52** 1.05** 1.47** 11.14** = 37.14**
Y, | 709.08** | 10.52** 0.05* | 51.98* | 0.84** 1.47** 9.87** 33.63**

* *
Error 38 Y, 9.71 0.07 0.01 0.43 0.04 0.52 0.90 0.30
Y, 9.29 0.05 0.01 0.61 0.15 0.23 0.82 0.27

*, ** - Significant at 5 % and 1 % probability level, respectively.

801



Int.J.Curr.Microbiol.App.Sci (2020) 9(3): 797-805

Table.3 Mean performance of twenty genotypes for eight characters in vegetable pea under
Prayagraj agro-climatic condition during Rabi season, 2014-15 (Y1) and 2015-16 (Y2)

Characters Height of planiNo. of Pod width Number of Pod length No. of NO. of nodes Pod Yield
Genotypes (cm) branches (cm) pods / plant |(cm) grains/  per/ (t/ha)
/ plant pod

Y1 Y2 YL Y2 YL Y2 YL Y2 YL Y2 YL Y2 Y1 Y2 Y1 Y2
V. Mater-10 69.17 65.71 19.85 |11.78 |1.53 146 2319 [22.04 [7.98 |7.58 7.16 7.12 119.33 18.37 [7.17 |7.83
E-6 79.60 7562 1240 1178 115 109 2313 1359 9.77 927 826 826 20.04 19.04 1249 1187
Azad Pea-1 51.10 4854 (845 (7.68 169 161 1483 14.18 [920 874 6.73 6.73 1862 17.69 508 4.82
Azad Pea-2 89.67 8556 13.19 1267 1.57 137 19.96 18.12 8.04 827 645 7.66 1741 1938 729 6.81
Azad Pea-3 9200 8857 [13.33 1268 1.35 128 1493 2400 855 |7.98 6.13 [8.04 19.61 21.17 (1414 [1343
VRP-22 106.33 [87.40 1457 1267 143 130 2913 19.76 954 824 7.86 6.13 23.18 1864 1503 14.28
Azad Pea-4 87.67 83.28 |12.40 1311 1.36 129 2526 22.87 18.30 |7.89 7.06 [7.06 21.26 20.19 (1128 [10.72
PBP-4 67.67 6428 13.26 9.89 144 137 19.08 1807 9.67 919 693 693 18.62 17.69 824 496
KS-149 81.00 8448 |13.33 1167 135 148 2223 1655 [8.50 7.57 6.59 6.45 20.30 19.15 1293 6.0
PMR-71 4067 3924 725 681 133 129 1243 1397 880 850 6.19 6.9 1912 1514 399 385
PRP-801 87.33 8428 1346 1299 [1.32 127 20.79 [21.97 822 791 6.84 6.84 20.33 20.10 |12.36 [11.93
KS-205 7467 7205 1233 1273 165 154 1576 1930 8.97 866 811 811 1748 1687 824 795
KS-501 5500 |53.08 10.76 9.38 [1.28 120 13.63 |13.15 9.24 891 851 851 1569 14.64 647 [11.48
KS-156 9400 101.02 1346 1418 128 137 1493 27.67 847 9.06 804 7.86 20.83 2202 1566 14.76
KS-210 70.75 65.14 12.27 11.94 |1.37 130 |16.09 |15.17 849 [8.01 7.77 7.77 19.76 17.81 |[527 [6.87
VRP-6 85.67 8071 1267 1162 146 138 2189 21.26 950 895 7.37 7.37 1890 1862 938 1145
VRP-5 96.33 77.92 14.04 1068 |1.35 |1.30 23.69 |14.85 9.53 8.82 7.34 759 22.47 1640 [13.13 [1267
VRP-7 90.07 8291 1379 1140 144 105 2613 2482 870 865 7.66 7.92 2040 17.81 1204 7.83
VRP-9 8270 7695 12.33 |12.66 |1.38 |1.31 1873 [21.11 9.36 8.08 7.59 6.59 1554 18.45 [12.18 [12.29
Arkel (Check) 88.00 90.77 1240 1323 112 127 1966 19.75 9.69 889 792 7.34 1890 19.28 831 884
Mean 79.47 7538 12.28 1158 |1.39 133 19.77 |19.11 |8.93 846 7.33 7.32 19.39 1842 |10.03 [9.54
CV.% 392 404 218 196 751 641 331 410 225 460 987 654 490 490 542 541
S.E.m+ 180 1.76 015 [0.13 [0.06 [0.05 [0.38 045 0.12 022 [042 028 [0.55 052 031 [0.30
C.D. at 5% 515 504 044 037 017 014 108 129 033 064 119 079 157 149 090 0.85

Range Lowest 140.67 3924 [725 [681 [1.12 [1.05 (1243 |13.15 7.98 757 6.3 [6.13 1554 1464 399 |3.85

Highest 10633 10102 1457 1418 169 161 2013 27.67 977 927 851 851 2318 2202 1566 14.76
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Table.4.3 Estimates of range, grand mean, phenotypic (PCV), genotypic (GCV), and

environmental (ECV) coefficient of variation, heritability in broad sense, genetic advance (Ga)

and genetic advance in per cent of mean for eight characters in vegetable pea

Characters Year Height No. of Pod Number Pod No. of NO. of

Components of plant | branches width of pods length | grains/ nodes
(cm) / plant (cm) / plant (cm) pod per

/plant

PCV Y1 20.86 15.26 12.08 23.43 6.87 12.49 10.72

Y2 20.66 16.25 11.32 22.04 7.29 10.94 10.63

GCV Y1 20.49 15.10 9.46 23.19 6.49 7.65 9.53
Y2 20.26 16.13 9.33 21.65 5.66 8.77 9.43

Heritability (%) Y1 96.47 97.96 61.35 98.00 89.24 37.56 79.06

in broad sense Y2 96.17 98.55 67.96 96.55 60.26 64.27 78.70
Genetic advance Y1 32.94 3.78 0.21 9.35 1.13 0.71 3.38
Y2 30.85 3.82 0.21 8.38 0.77 1.06 3.17

Genetic advance Y1 41.45 30.79 15.26 47.30 12.64 9.66 17.45

in per cent of Y2 40.93 32.99 15.85 43.83 9.05 14.49 17.23

mean

*, **: Significant at 5 % and 1 % probability level, respectively.

Pod
Yield
(t/ha)

35.34
35.39
34.92
34.97
97.65
97.66
7.13
6.79
71.09
71.19

120

100

W Height of plant
80 eight of plant (cm)

B No.of branches
60

H Pod width {cm})

B Number of pods / plant

40
B Podlength (cm)
20

m No. of grains / pod
NO. of nodes per /plant
Pod Yield (t/ha)

Co
where1:

GCV, 2; PCY, 3: Heritibility {%)in broad scence 4:genetic advance, 5: genetic advance in percent of mean

The high estimates of PCV and GCV for pod (2010) have also reported high GCV and PCV

yield, number of pods per plant and height of  for these characters.

plant suggest substantial variability for the

traits thereby ensuring ample scope for Heritability and genetic advance
improvement of these traits through selection

Chaudhary et al., (2010) and Kumar et al.,  The coefficient of variation alone cannot be

803



Int.J.Curr.Microbiol.App.Sci (2020) 9(3): 797-805

used for partitioning the components of
variation (Burton 1952). Heritability in broad
sense is of significance to the breeders as its
magnitude indicates the reliability with which
a genotype can be recognized by its
phenotypic expression. Therefore, genetic
coefficient of variation together with
heritability estimates would give the
appropriate prediction of the amount of
advance to be expected from selection.

High estimates of heritability were (Table-4)
observed for height of plant (96.47 and 96.17
%), number of branches per plant (97.96 and
98.55 %), number of pods per plant (98.00
and 96.55 %), pod yield (97.65 and 97.66 %),
protein (95.03 and 97.23 %), ascorbic acid
(95.03 and 94.97 %), ash content (88.08 and
88.15 %) and moisture (80.47 and 80.52 %)
during both the years, respectively. While,
high estimates of heritability showed in pod
length (89.24%) in Y only. Heritability
estimates were moderate for number of nodes
per plant (79.06 and 78.70 %), and pod width
(61.35 and 67.96 %) during both the years (Y1
and YY), respectively. Whereas, moderate
estimates of heritability (64.27 %) showed in
number of grains per pod in Y, The low
estimates of low heritability obtained for
number of grains per pod (37.56 %) in Y;.

High heritability coupled with high genetic
advance were observed for pod yield per
plant, height of plants, number of branches
per plant, number of pods per plant, protein
and ash content during both the years which
revealed that these characters are governed by
additive gene action and phenotypic selection
would be effective for the improvement of
characters. Moderate heritability along with
moderate genetic advance was observed for
pod width and number nodes per pod.
Presence of high heritability for above
mentioned traits indicated that large
proportion of phenotypic variance was
attributable to the genotypic variance and the

differences for the trait among the genotypes
were real. Therefore, selection for these traits
on the basis of phenotypic expression could
be relied upon. Gupta et al., (2006), Kumar et
al.,, (2013) and Sharma et al., (2013) have
also reported high heritability and genetic
advance for growth and vyield traits which
corroborate the present findings.

Finally it may be concluded that KS-156
produced significantly higher pod vyield,
during both the years. The wide range of
genetic variation was observed for all the
characters among the genotypes. The
characters like pod vyield per plant, height of
plants, number of branches per plant, number
of pods per plant, protein and ash content are
governed by additive gene action and
phenotypic selection would be effective for
the improvement of characters.
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