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Abstract

Genetic variability and character association were studied for yield and its component characters in 20 genotypes
of pea (Pisum sativum L.) during rabi, 2009-10, Analysis of variance revealed significant difference for all the characters
mc!mating the presence of good amount of variability in the genotypes studied. The estimates of GCV, heritability and genetic
gain were higher for plant height, whereas, high heritability with moderate GCV and genetic gain were observed for days to
first flowering, days to 50 % flowering, days to first fruit setting, days to first pod picking and number of pickings, i“f"':atmﬂ
good scope for selection. Association studies revealed that green pod yield per plant was positively and significantly
associated with pod length, pod weight and number of grains per pod. The result suggested that these traits could be

considered as major yield contributing traits in garden pea.
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Introduction

Pea (Pisum sativum L.) is an important crop grown
throughout the world. In India, it is grown mainly as winter
vegetable in the plains of North India and as summer veg-
etable in the hills. Pea is used as fresh vegetable, canned,
processed or dehydrated and seeds are consumed as pulse.
Green pods are highly nutritive, containing high percentage
of digestible protein (7.2%), carbohydrates (19.8%) and min-
erals (0.8%) (Avkroyd, 1963). Genetic variability plays an
important role in selecting best genotypes for making rapid
improvement in yield and other desirable characters, Herita-
bility is an index for calculating the relative influence of en-
vironment on expression of genotypes. The expected ge-
netic advance is important to have an idea of effectiveness
of selection. Estimates of heritability together with genetic
advance predict the expected progress to be achieved
through selection, Correlation coefficient is a statistical mea-
sure, which is used to find out the degree and direction of
relationship between two or more variables, it also measures
the mutual relationship between various plant characters
and determines the component characters on which selec-
tion can be exercised for genetic improvement in yield. Keep-
ing in view the study was conducted to find out the extent
of variability, heritability, genetic advance and character as-
sociation for yield and its contributing traits in garden pea.
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Materials and methods

The present investigation was carried out at Ex-
perimental farm, Department of Horticulture, 5.K.N. College
of Agriculture, Jobner, Rajasthan during rabi 2009-10. The
experimenial material consisted of twenty diverse pea geno-
types namely, VRP-5, VRP-6, VRP-7, VRP-22, AP-1, VRP-
343, VRP-90, VRP-216, VRP-158, VRP-238, VRP-147, VRP-16,
AP-3, Arkel, VRP-179, VRP-135, VRP-219, VRP-330, VRP-
138 and EC-9126. Experiment was laid out in randomized
block design with three replications. The pea seeds were
sown at a spacing of 30 cm x 10 em. Recommended agro-
nomic practices and plant protection measures were fol-
lowed to maintain optimum plant stand. The observations
were recorded on five randomly selected competitive plants
from each plot in every replication for plant height (cm),
days to first flowering, days to 50 % flowering, days to first
fruit setting, days to first pod picking, number of pods per
plant, pod length (cm), pod weight (g), number of grains per
pod, number of pickings, pod yield per plant (g), pod yield
per hectare (q), TSS of green seeds (%) and protein content
in pods (%) (A.0.A.C., 1960). The data were averaged and
statistically analyzed for analysis of variance as per the
method suggested by Panse and Sukhatme (1995). The ge-
notypic and phenotypic coefficients of variation were
worked out as per the method suggested by Burton and De
Vane (1953). The heritability in broad sense and expected
genetic advance were worked out using formulae of Hanson
et al. (1956) and Johnson er al. (1955). The genotypic and
phenotypic correlation coefficients were calculated from the
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Result and discussion
The analysis of variance (Tapje 1

.cant differences among the
:;ng clllnralc:‘lers which indimleﬁ‘:{;?;fﬁiﬂéh r:r all the ob-
netic variability was present in the genefic r::;wt"un't IDF'EE.
extent of genotypic variability indicated he ami- "r::'. - The
"a given character for its improvement (Burton, | ;;! ility of
males ufphn_:nutypm cfoe_ﬂ'lcicru of variation [‘P{:\,r ) Bati-

pic coeficient of variation (GCV), heritability " h Eenu-
sense and genetic advance as perc entage of mean ![n rua!:i
ous characters are [_:rrcsente::l in table 1. The heﬁrlﬂr‘l-
coefficients qf variation (PCV) were h igher thanlihc ro ypic
characters which indicated the positive effect of enyir ?
ment in enhancing differences among the genotypes at ﬁ:_
notypic level. Phenotypic coefTicient of variation (PC v}Pw“

highest for plant height (31.87%) followed by daysto 50 e

cent flowering (24.13%), days to first floweri g
days to first fruit setting (21.24%), pod w;i;r;l% ﬁé%gjﬁ
number of pods per plant (16.42%) and days to first pu&
picking(iﬂ.?ﬁ%} whereas, minimum value of PCV was re-
corded for protein content in pods (6.29%). The genotypic
coefficient of variation (GCV) for plant height was maximum
(30.18%), followed by days to 50 per cent flowering (23.88%),
days to first flowering (20.97%), days to first fruit setting
(20.94%) and days to first pod picking (15.05%) while, it was
lowest for protein content in pods (4.30%). Similar results
were earlier reported by Sureja and Sharma (2000) and
Sardana el al. (2007). ;

High heritability (>75%) along with high genetic
advance (>45%) was observed for plant height (89.65,
§7.92%) and days to 50% flowering (97.94, 47.90%).
Whereas, high heritability coupled with moderate genetic
advance was recorded for days to first fruit setting (97.23,
41.86%), days to first flowering (96.74, 41.80%), days to first
pod picking (97.40, 30,08%) and number of pickings (93.47,
28.04%). Low heritability and low genetic advance were re-
corded for number of grains per pod (46.23, 9.95%) and pro-
tein content (46.66, 5.97%) in the pod (Table 1). High herita-
bility and moderate to high genetic advance for plant height,
days to 50 per cent flowering, days to first fruit setting,
days to first pod picking, days to first flowering and number
of pickings indicated that effect of environment in expres-
sion of these traits was negligible as these trails were gov-
emed by additive gene action. Thus, these trais respond to
selection owing to their high genetic variability and trans-
missibility. Low heritability coupled with low genctic ad-
vance was recorded for number of grains per pod and pro-
tein content in the pod indicated that expression of these
traits significantly influenced by environment because, these
traits were governed by non-additive gene action. _These
results were jn close conformity with the earlier findings of
guptﬂ et al. (2006), Sardana ef al. (2007) and Sharma ef al.

007).

The correlation studies revealed that in general
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estimates of genotypic correlation coefficients were higher
than the corresponding phenotypic correlation coefTicients,
which indicated a strong inherent association among f.hITcr-
ent traits under study (Table 2). The lower phenotypic u[al-
ues might be due to environmental interactions. A signifi-
cant positive association of pod yield per plant was ob-
served with pod weight (0.469), pod length (0.395) and num-
ber of grains per pod (0.392) at phenatypic level and with
number of grains per pod (0.763), pod length (0.663), pod
weight (0.542) and number of pickings (0.376) at genotypic
level, which, suggested that these characters could be con-
sidered as major green pod yield contributing characters in
pea. Similar results were earlier obtained by Chaudhary and
Sharma (2003), Sureja and Sharma (2004), Cho udhary et al.
(2004) and Nawab et al. (2008). Pod yield per plant regis-
tered significant and negative correlation with days to first
Rowering (-0.326) and days to first pod picking (-0.369),
which, indicated that selection should be practiced for less
days to flowering and first fruit setting (earliness). The re-
sults were in accordance with Chaudhary and Sharma (2003),
Choudhary et al. (2004) and Sureja and Sharma (2004).

The present investigation revealed that wide vari-
ahility existed for different morphological traits in the
germplasm of pea. High heritability coupled with high ge-
netic advance was noticed through plant height and days
to 50% flowerings, suggesting that these characters could
be considered reliable indices for selection, to enhance the
pod yield. Correlation studies revealed that pod vield was
significantly and positively associated with pod weight, pod
length and number of grains per pod. Similarly a significant
and negative association of pod yield was observed with
days to first fruit setting and days to first flowering, which
suggested that for these traits will help for improvement in
pod yield in garden pea. The negative association for these
two traits with pod yield suggested that selection for earli-
ness should be practiced to improve the yield.
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