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Correlation studies for yield and its components in chickpea under low input conditions
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Abstract

The present investigation was undertaken during rabi 2017 at Experimental Farm of the Department of
Organic Agriculture and Natural Farming on the fourteen germplasm lines of chickpea to estimate the
associations among various traits including their direct and indirect effects on seed yield and to identify
potential genotypes under low input conditions. Correlation studies revealed that secondary branches per
plant, pods per plant, nodule number, nodule fresh weight, nodule dry weight, biological yield per plant and
harvest index were positively correlated with seed yield per plant at genotypic and phenotypic level whereas
days to 50 per cent flowering and nitrogen fixation positively correlated with yield only at genotypic level.
Secondary branches per plant, harvest index, nodule dry weight, nodule number, seeds per pod, biological
yield per plant and pods per plant exhibited high direct effect implying that these traits can act as selection
indices for seed yield. Among the different genotypes, best genotypes for seed yield were 18-11, 113-P, P-30-6
and DKG-964 under low input conditions.

Key words: Low input conditions, Character associations, Direct and indirect effects.

Green revolution met the requirement of food separately to get more yields. Present study was
grains with growing population which generally conducted on chickpea (Cicer arietinum L.) as
include the use of high yielding varieties and agro- chickpea is third most important major pulse
chemicals viz; synthetic fertilizers, pesticides, cultivated and consumed in India (Bhanu et al. 2017).
weedicides and herbicides etc. In conventional Globally, the area under chickpea cultivation is 14.56
system, use of high yielding varieties integrated with million ha with the production of 14.78 million tonnes.
high inputs have reached a plateau besides causing In India, it is one of the most important pulse crop
immense depletion in soil micro-nutrients. In-depth grown over an area of 9.54 million ha and production
use of agrochemicals in misproportion has lead to soil 9.08 million tonnes (Anonymous 2017a). It is also an
erosion, surface and groundwater contamination, important pulse of Himachal Pradesh, where it covers
release of greenhouse gases, increased pest resistance, an area of 360 ha with the production 386.08 tonnes
and loss of biodiversity, loss of soil organic matter and (Anonymous 2017b).Chickpea contain 23% proteins,
poor product quality (Ahmed et al. 2017). Micro flora 64% total carbohydrates, 5% fat, 6 % crude fiber, 3%
and fauna of soil also got disturbed and resulted in ash and a high mineral content (Oberoi et a/., 2010). It
poor soil quality (Chakarborti and Singh 2004). is a notable contributor towards agricultural
Sustainable system of agriculture such as organic sustainability due to its ability to fix atmospheric
agriculture has been proposed as a possible alternative nitrogen into available nitrogen and plays a significant
to conventional system in an effort to reduce the role in the low input agriculture by reducing the
harmful environmental effects of agriculture on dependence on inorganic nutrients and cost of
human health and soil deterioration. Organic farmers experiment (Ahmed et al. 2017). However, its
are currently using varieties that are bred under requirements for nitrogen fertilizers are lower than
conventional system and these varieties do not those of other crops to obtain higher yield and
perform well under organic input conditions giving improved seed quality (Dhima et al. 2015). Hence the
low yields (Bhardwaj et al. 2012). Hence there is need present study was conducted to find out important
to breed varieties for organic input conditions traits through correlation and path coefficient analysis
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contributing to yield of chickpea under low input
conditions.
Materials and Methods

Fourteen diverse genotypes of chickpea including
four checks were grown in a randomized complete
block design with three replications in low input
conditions. Each genotype was raised in a row of 3m
length with row to row and plant to plant spacing of
30cm and 10cm respectively. At the time of sowing
under organic input conditions vermicompost was
applied at the rate of 5.0t/ha. The data were recorded
on five random competitive plants for each genotype
across replications on yield and related traits. The data
on nodule number, fresh weight and dry weight was
taken on three random plants at the time of flowering.
Nitrogen fixation (nmoles C,H,/fresh weight of root in
g/2.5hr/plant) was determined through Gas Liquid
Chromatograph (GC). The data were statistically
analyzed as per Panse and Sukhatme (1987). The
direct and indirect effects were calculated by the
method suggested by Dewey and Lu (1959).

Results and Discussion

The analysis of correlation and path analysis with
respect to the fourteen genotypes of chickpea are
presented in table 1 and 2. The estimates of genotypic
correlations, in general, were higher than their
respective phenotypic correlations for all the traits
indicating that there was an inherent association
among the various characters under study and the
phenotypic expression of correlations was lessened
under the influence of environment.

Correlation studies revealed that eight
characters exhibited significant and positive
correlation with seed yield viz; secondary branches
per plant, pods per plant, seeds per pod, nodule
number per plant, nodule fresh weight per plant,
nodule dry weight per plant, harvest index and
biological yield per plant. Days to 50% flowering
showed significant positive correlation with nitrogen
fixation and significant negative correlation with 100-
seed weight. Days to 75% maturity showed significant
negative correlation with pods per plant, harvest index
and biological yield per plant. Plant height showed
significant positive correlation with primary branches
per plant and 100-seed weight. Primary branches per
plant showed significant positive correlation with
nodule number whereas significant negative
correlation with biological yield per plant. Secondary
branches per plant showed significant positive
correlation with pods per plant, seeds per pod, nodule
number, nodule fresh weight, nodule dry weight,

harvest index and biological yield per plant. Pods per
plant showed significant positive correlation with
nodule number, nodule fresh weight, nodule dry
weight, harvest index and biological yield per plant.
Nodule number showed significant positive
correlation with nodule fresh weight and nodule dry
weight. Nodule fresh weight showed significant
positive correlation with harvest index and nodule dry
weight. Nodule dry weight in turn showed significant
positive correlation with harvest index while harvest
index showed significant positive correlation with
biological yield per plant.

Even though the correlation coefficients are
helpful in determining the components of a complex
trait like seed yield, an exact picture of the relative
importance of direct and indirect influence of each
component trait which is not provided by such studies
as these estimates provide nature and magnitude but
not its cause. Path coefficient (Wright 1921; Dewey
and Lu 1959) under such circumstances plays an
important role in partitioning the correlations into
direct and indirect effects of a specific causal factor
and in determining the degree of relationship between
yield and its component effects. Path coefficient
analysis provides better means for selection by
resolving the correlation coefficient of yield and its
components into direct and indirect effects. Therefore
in the present investigation the direct and indirect
effects of different characters on seed yield per plant
were estimated. Eight traits showed significant and
positive correlation with seed yield per plant but when
direct and indirect contribution of the correlation were
estimated at phenotypic levels, the direct effect were
observed to be positive and high only for secondary
branches per plant followed by harvest index, nodule
number, biological yield per plant, pods per plant,
seeds per pod and nodule dry weight whereas direct
effect for rest of the traits were observed to be
negligible. The significant positive correlation of seed
yield per plant with nodule fresh weight was due to the
indirect effect via secondary branches per plant,
nodule number and harvest index. Namvar et al.
(2011) studied the effects of organic nitrogen (N) on
yield and nodulation of chickpea and revealed
significant positive effects on yield and its attributes
through number of primary and secondary branches,
number of pods per plant, number of seeds per pod,
biological yield and grain yield.  Similarly
Priyadarsini et al. (2017) and Chopdar et al. (2017)
revealed that various characters viz., primary root
number per plant, root length, root dry weight, shoot
length, harvest index, number of seeds per pod,
primary branches per plant and number of pods per
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plant were significantly positively correlated with
yield (both at genotypic and phenotypic level)
indicating that an intense selection for these characters
will improve seed yield in chickpea. Raval and
Dobaria (2003) studied significant positive correlation
and highest direct effects of biological yield per plant,
100-seed weight, number of pods per plant, harvest
index, number of secondary branches per plant and
plant spread at both genotypic and phenotypic levels
towards maximum seed yield. Ramanappa et al
(2013) observed highly significant positive
association with number of pods per plant, harvest
index, number of primary branches, plant height, and
number of seeds per pod similarly Srivastava et al.
(2017) revealed that seed yield per plant exhibited

significant with biological yield per plant and harvest
index. Shafique ef al. (2016) conducted correlation
and path studies in chickpea and revealed that
maximum positive direct toward seed yield was
exerted by number of pods per plant.
Conclusion

Under low input conditions, seed yield per plant
had significant positive correlation and highest direct
effects with secondary branches per plant, pods per
plant, seeds per pod, nodule number, nodule dry
weight, harvest index and biological yield per plant.
Hence these traits can be considered as the best
selection indices for increasing the seed yield per plant
under low input organic conditions.
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