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ABSTRACT

An investigation on genetic divergence in pigeonpea [ Cajanus cajan (L.) Millsp.] was carried out during
kharif 2010-11 at Regional Agricultural Research Station, Lam, Guntur with 41 genotypes to elicit the information on
character association and path analysis. Observations were recorded on thirteen characters viz., plant height (cm),
days to 50% flowering, days to maturity, number of primary branches per plant, number of secondary branches per
plant, number of pods per plant, pod length (cm), number of seeds per pod, shelling percentage, 100 seed weight
(g), seed yield per plant (g), grain protein content (%) and harvest index. The correlation study indicated that the
plant height, number of secondary branches per plant, number of pods per plant, number of seeds per pod and
harvest index had significant positive association with seed yield and simultaneous improvement of these characters
along with seed yield is possible. Path coefficient analysis revealed that harvest index, plant height, number of
primary branches per plant and 100 seed weight had positive direct effects on seed yield per plant and due

weightage should be given for them for yield enhancement.
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Pigeonpea [Cajanus cajan (L.) Millsp.]
is one of the important pulse crops and its yield
improvement is pertinent to vegetarians, in
particular. Seed yield is a complex character and
therefore, the knowledge of association and cause
and effect relationship of yield component traits
with yield would help in formulation of effective
selection schemes. Selection on the basis of
component characters has been considered to be
more useful as compared to selection of yield per
se (Grafius, 1956). Correlation studies indicate the
associations between various yield components and
their influence on yield which will help the plant
breeder to develop effective selection index to
isolate potential genotypes. Present investigation
was taken up to study the nature and extent of
association of yield and yield components through
correlation coefficients and direct and indirect
effects through path analysis.

MATERIAL AND METHODS

Forty one genotypes of pigeonpea
[Cajanus cajan (L.) Millsp.] were sown in
randomized block design with three replications at
the Regional Agricultural Research Station, Lam,

Guntur, during kharif, 2010-11. Each genotype was
represented by six rows of four meter length in
each replication with a spacing of 90 cm between
rows and 20 cm within row. Crop was managed as
per recommendations. Observations were recorded
on ten randomly selected plants without border
effect of each genotype in each replication and the
average values were subjected for statistical
analysis except for days to 50% flowering, days to
maturity, 100 seed weight and grain protein content
which were recorded on plot basis. The data
recorded on various characters were subjected to
the statistical analysis using the software package
Windostat version 8.6. (Vasantha Rao, et a/, 2010).

RESULTS AND DISCUSSION

The phenotypic and genotypic correlation
coefficients between seed yield and other yield
component characters and among themselves were
given in Table 1. Genotypic correlations in general
were higher than phenotypic correlations. This may
be due to relative stability of genotypes as majority
of them were subjected to certain amount of
selection (Johnson et. al. 1955). The correlation
study indicated that the plant height, number of
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secondary branches per plant, numbers of pods per
plant, no of seeds per plant and harvest index had
significant positive association with seed yield at
both phenotypic and genotypic levels. So
improvement in seed yield is possible by taking
above characters as criteria in selection scheme.

Days to 50% flowering recorded significant
positive association with days to maturity and pod
length whereas significant negative association with
seeds per pod. Days to maturity showed significant
positive association with protein content whereas
significant negative association with harvest index,
pod length and seeds per pod. Plant height (cm)
showed significant positive association with primary
branches per plant, pods per plant, seeds per pod,
shelling percentage and seed yield per plant while
significant negative association with protein content
was observed. Number of primary branches per
plant showed significant positive association with
shelling percentage whereas significant negative
association with harvest index was recorded.
Number of secondary branches per plant showed
significant positive association with number of pods
per plant and seed yield per plant whereas significant
negative association was recorded with pod length
and protein content. Number of pods per plant
showed significant positive association with seeds
per pod, harvest index and seed yield per plant
whereas significant negative association with protein
content. Pod length (cm) showed significant positive
association with seeds per pod and harvest index.
Number of seeds per pod showed significant positive
correlation with seed yield per plant and significant
negative correlation with shelling percentage.
Shelling percentage showed significant positive
association with harvest index and significant
negative association with grain protein content.
Hundred seed weight (g) showed positive non
significant association with seed yield per plant.
Harvest index showed significant positive
association with seed yield per plant and shelling
percentage and significant negative association with
grain protein content. Grain protein content (%)
showed significant negative association with seed
yield per plant. Positive correlation indicates
possible simultaneous improvement as reported by
Anuradha et al., (2007), Baskaran and Muthiah
(2007), Vasantha Rao et al. (2010), Bhanu Prakash
(2011).
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The direct and indirect effects of different yield
components on seed yield worked out through path
analysis at phenotypic and genotypic levels (Table
2). Path diagram showing cause effect relationship
of direct effects with seed yield is given in Figure
1. Path coefficient analysis revealed that harvest
index, number of primary branches per plant, 100
seed weight and plant height showed maximum
positive direct effect together with strong positive
correlation on seed yield per plant revealing their
true relationship and direct selection for them will
result in yield improvement. The correlation
coefficients were positive but the direct effect were
negative for number of secondary branches per
plant, number of pods per plant, pod length, number
of seeds per pod and shelling percentage indicating
the indirect effects to be cause of positive
correlation. In such situations, the indirect causal
factors are to be considered simultaneously for
selection. Contrary to the fore mentioned situation,
Correlation coefficients were negative but the direct
effect was positive for days to 50% flowering, days
to maturity and protein content. Under these
circumstances, a restricted simultaneous selection
model is to be followed i.e. restrictions to be imposed
to nullify the undesirable indirect effects in order
to make use of the direct effect (Singh &
Choudhary, 1977). These results are in agreement
with the previous reports of Marekar and Nerkar,
1987; Anuradha et al., 2007; and Vasantha Rao et
al.,2010.

In plant breeding, it is very difficult to have
complete knowledge of all component traits of yield.
The residual effect permits precise explanation
about the pattern of interaction of other possible
components of yield. In other words, residual effect
measures the role of possible independent variables
which were not included in the study of dependent
variable. In the present study the residual effect
values were {0.4060 and SQRT (1-1.5893)} at
phenotypic and genotypic levels, respectively. This
clearly shows the importance of inclusion of some
more characters for clear partition of the direct
and indirect effects among the yield components
and seed yield per plant.

Character association studies indicated that
plant height, number of secondary branches per
plant, numbers of pods per plant, number of seeds
per pod and harvest index had significant positive
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Fig.
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Genotypic path diagram showing cause and effect relationship of yvield components

with seed yvield per plant in pigeonpea {Cajarius cajarn (L..) Millsp.}
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association with seed yield and simultaneous
improvement of these characters along with seed
yield is possible. Path coefficient analysis revealed
that harvest index, plant height, number of primary
branches per plant and 100 seed weight showed
maximum positive direct effects together with
strong positive correlation on seed yield per plant
revealing their true relationship.
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