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Genetic Parameters..' Associations and Path Analysis in
Blackgrams (Vigna mumgo (L.) Hepper)

5, T, PATEL! and R:M. SHAH?

Phenotypic and ﬂenﬂwpm coefficients of uanamllm hentabjht'f {brund Eﬂnsﬂj g:r:nr:-
tie advance, corralations and path ceelficients were studied in 20 strains of blackgram Vigna

. mungo (L) Hopper),

Pod length and plant height were fodnd to have high gonotypic
coefficients of variation, heritability and genetic advance.

High_ heritability in;canjunction

With low genetic advance was obtained for seeds per pod 100-seed weight and peds per
c!umr The graln yield per plant showed signilicant positive corelation with number of

branches, pods and clusters per plant,

Path analysis revea'ed that clusters per plant had

"omaximum pusnhr& direct effect on grain yield and'it was followed by pods par plant,

Information on the nature and
n1agmtuda of variation in the available
ge;mp!asm and associations of charac-
ters with yield and among themselves
are necessary for a purposeful pro-
gramme of breeding.
e, al. {19?3} reported that due
emnhasls has to be laid on three
characters viz. planthmght pnds per
plant and vyield per plant, while
Soundrapandian et, a/, (1975) stressed
the importance of plant height and
grain yield for rﬁeaningful selections in
this crop. Singh et, a/. (1975) obser-
ved "that height number of branches,
clusters per plant and test weight were
the main components of yield‘

Lnttle rnf::-rmatrc:-n on these aspects
is availsble'in blackgram. An attempt
has therefore been made in the ‘present
investigation to.study the variability,
correlations. and their direct and in-

Veeraswamy

direct effects on, some quantitative
characters in blackgram.

MATERIAL AND METHODS :

~ Twenty cultivars of blackgram
having diverse origin were grown in
RBD with four replications. Each plot
consisted of six rows, 5 m. long, with
a distance of 30 ¢m. between rows and
5 cm. within rows. Plot means on per
plant basis were used for  statistical
computation. Coefficients of variation,
heritability —and, gernatic advance,
carrelation of coefficients and paths
a'paE.‘,rsis were calculated according to
standard methods,

RESULTS AND DISCUSSION :

The. - differences among  twenty

-entries were significant for all the ten

characters (Table-1). The range of

variability for pods per plant was from

* This forms part of the M Sec. (Agri.) thesis'of the first author submitied to the Gujaral Agri-
cultural -University, Sardar Krishinagar-385 506, |

1 and 2 sciontists of AICRF {Pulses). Gujarat Agricultural Univarsity, Sardar Hrishinagar,
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19.80 to 56.95, for clusters per plant
from 16.10 to 30.75 and {or grain
yield from 4.19 to 13.73 gm. These
indicated that material under study
contained fairly large variability for
vield and its attributes. Comparatively
high GCV for pod length, plant height
and grain vyield per plant suggested
greater scope for - improvement for
these characters. The low variability
for seeds per pod, test weight and
pods per cluster indicated limited
scope of selection for these traits. The
small difference between genotypic
and phenotypic coefficients of varia-
bility with respect to days to flower-
ing, plant height, test weight and seeds
per pod indicated less environmental
influence on these traits.

The heritability was highest for
days to flowering (96.49%) and it
was followed by plant height (86. 20%)
The clusters per plant (66.54%) and
test weight (58.00%,) had moderate
heritability, where as pods per plant,
grain yield per plant and branches per
plant had low heritability. The high
heritability for days to flowering and
seed weight and low heritability for
grain yield and branches per plant
was also reported by Chaudhary et.
al. (1969). Singh et.a/. (1975) obtaint-
ed moderate estimates of" heritability
for test weight. Veeraswamy et. al.
(1973) "and ‘Soundrapandian et. al.
(1975) reported moderate estimates of
heritability for grain yield and high
values for pod length and plant helght
in this crop.

A high genetic gain along with
high heritability would suggest suit-
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“able conditions' for ‘making successful

selections (Gandhi et. a/. 1964). The
plant height and length of pod showed
high heritability as well as high gene-
tic gain. This may be attributed 10 the
additive gene effects (Panse, 1957).
It therefore, appears that select:ons
for these characters would. be. very

effective.  The clusters per ‘plant
(66.54%) and days tol~ﬂqwe‘ring
(96.49%,) which showed high herita-

bility but moderate genetic -advance
(29.28% and 27.43Y%,  respectively)
indicated that these characters could
be improved ‘'by simple - selection
methods. The pod length ‘appeared to
have been more influenced by environ-
ment which would reduce selection
efficiency. The low or moderate heri-
tability for other characters together
with low genetic advance suggested
that environmental factors. play an
important role in the expression of
these characters.

It can be observed (Table-2) that
the values of genbtybic”c‘orr'elaﬁons
were higher than the phenotypic corre-
lations for most of the combinations
which might be due to “masking or
modifying effects of environment. In
case of branches per plant with clus-
ters per plant and gram yield per
plant with pods per.plant, the pheno-
typic correlations were higher than
the genotypic correlations and’ the
environmental correlations were higher
than either of the two which indicated
that these traits wera mnra influsnrad
b{r environment
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- The test weight was strongly *and
_negatwe!y associated with the . number
of pods, clusters and branches per
plant alongwith seed vield. This
suggested that any increase.in test
weight would result in corresponding
reduction in number of branches, clus-
ters and pods per plant which appeared
to be important vyield components.
Thus, it would be rather difficult to
combine the characters of large seed
size with more number of branches,
clusters ‘and pods per plant.
be possible if linkages between these
characters could be broken. Similar
results were reportad by Reddy (1977).

Seed vyield is a very complex
characters directely, as well as. in-
dtref‘tly viz. other component traits.
Hence, path analysic was used to
determine the diréct and indirect
effects ‘of various characters.on yield.
These relationships are shown in
Table-3.

It might

A perusal of the results obtained’

in path analysis.revealed that the maxi--

mum direct effect on seed yield was
exerted by clusters per plant (0.4900)
and it was followed by pods per plant
(0.4239), branches per plant (0.2982)
and seed weight (0.2436). The seed
weight in the present study showed a
negative correletion with grain yield,
but the path analysis revesled positive
direct contribution.
correlation of this character with yield
was probably due to it’s indirect con-
~ tribution through number " of pods,

GENETIC PARAMETLRS, ASSOCIATIONS AND Pilli ANALYSIS

weight appeared to be the major com-
ponent characters for- yield improve-
ment in blackgram. This finding is
in agreement with that of Singh
et. al. (1976).

In the present study, the residual
effect was of low magnitude (0.1095)
suggesting that most of the important
components contributing to seed yield
have been utilized in this analysis.
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Table-1. Principal genetic Parameters obtained in medium duration blackaram stminls,-____

-

Phentypic . Heritability RCV'~ GCV ;- Genetic

Charater Mean SE : .
Range, ot o Y Y. ndu!:nm
I of
“mean
Days to flowering 456 +05 367 to 567  96.4 137 0138 274
Helght of plant {cm) 613  +44 340 10 300 862 85 358 685
Branches per plant 24  402° 17 to 35 308 230. 127 14,8
Clusters per plont 21.5 £1.3 161 10 307 6.5 21.3 1'4".:4 292"
Pods per plant 356 +59 198 10 568 200 334 182 143
Pods per ciuster 2.3 401 16 1w I2.‘.i'_ 42.6 14,3 96 12.5
Length of pod {em) 47 +10 44 to 53 46D 59.2 405 57.2
Seeds per pod 69 407 63 to JE 427 74 49 6.0
100-Seed weight (am) 4.7 401 41 1w 52 580 RA .-.'5*'5 990
Sead yield per plant {gm) 9.7 - +15 417" w0 137 253 370 .88 W3

GOV e=Genatle coafficient of variation
PCVePhenotypic cosfficient of vafiation.
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