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Effect of Tntercropping on Genetic

Variability in Gram

(Cicer arietinum 1,)
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An investigation was cairied out 1o compare the amount of gepetic improvamant of
yield and its three major attributes viz, pods and seeds plant and 100-sead weight thres in

Fo and F, crosses in gram,

The annalysis made covironment wise in both the

generations revealed that intercropping is a better environmont for (he genetic improvament
of pod and seed number per plant and 100-seed weight characters. The estimates of
parameters of genetic variability expected, genectic advance and genstic advance as
percentage ef mean were higher in F g than in Fo and under Intercrop than in sole crap,
Heritbility estimates were higher in sole crop than in intercrop and in Fq than in Fy for
pod numbsr and 100-secd weight characters,

Gram or chickpea is a major pulse
crop which is grown as a sole crop as
well as in mixture with cereals, millets,
oilseeds etc. in varying proportions.
Such & mix cropping ensures either
higher cereals or millet return in case of
good monsoon or winter rains or higher
pulse return in case of poor monsoon
or winter rains, It is for these reasons
farmers grow pulses in mixture rather
than as a sole crop. But little ar no
attention has been given to its genetic
amelioration, So far very little is known
regaring the environment which would
lead to rapid and effective genetic
improvement of this crop. Therefore,
the present investigation was carried
out to know the expression of F, and
F, under sole and intercropping condi-
tions with respect 10 the estimates of
heritability and  expected genetic

advance, for yield and its major attri-
butes.

MATERIAL AND METHODS

The investigation was carried out
at the Experimental Station, College
of Agriculturs, Jabalpur, 1In the first
year (1974-75) the experimental mzte-
rial consisted of three F, crosses
involving parents differing widely in
seed size (100-seed weight) and origin,
Each of the crosses was grown under
sole (E,) and intercropping (E.)
(gram:wheat 7 : 1 row), The &xperi-
ment was laid out in a randomized
block design with four replications.
The plot consisted of 4 rows each 5m
fong with a row spacing of 10 cm.
Observations were recorded on pods
per plant, seeds per plant, 100-seed
weight and vield per plant.
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Dq the basis of data collected on
single plants in F, the following bulks
were made in the two environments:

Single Seed Descent (S.S.D): Two
safads from every competitive F. plant
were taken ‘to constitute this bulk.

Random Bulk (R.B.) : Randomly
choosen 5 per cent plants consituted
this bulk.

Seed Yield Bluk (Y.B.): Top yielding
5 per cent plants constituted this bulk.
Seed Size Bluk: Top 5 per cent plants
in seed size were taken.

The F, comprising of 12 bulk
populations of three crosses under each
of the two environments was raised
as sole crop in the second year
(1575-76}in a randomized block design
with four raplications. The plot con-
sisted of 3 rows each 5 nv long acco-
modating 30 plants per row, with row
to row spacing of 4-5cm and plant
to plant spacing of 15cm (Plot size
5x1.3bm*=).

In F.,, observations were recorded
on randomly chosen 10 plants per plot
for the characters, pods per plant, seeds
per plant, 100 seed weight and yield
per plant.

Analysis of variance and analysis
for the parameters of variability were
done environment wise separaieiy in
both the generations by conventional
statistical and biometrical techniques
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RESULTS AND DISCUSSION

The estimates of parameters of
variability viz, mean, range genotypic,
anvironmental and phenotypic vari-
ances, haritability, expected genetic
advance and genetic advance as per-
centage of mean, genetic coefficient
of vaiiability and coefficient of varia-
hility for ped number, seed number,
100-seed weight and yield per plant
characters are presented in Table |,

The perusal of the Table under
reference reveals the results as given
below :

Except 100 seed weight. there was
an increase in the magnitude of mean
velues for the characters from F. to
F, generation, but the two environ-
ments did not differ considerably for
the estimates of maan value, in either
of the generations.

A wide range of vaiability was
observed for the characters under study
in boath the environments and gene-
rations,

For pods per plant, the estimaies
of genetic and phenotypic variances,
heritability, G.A and G.A, as per cent
of mean were invariably higher undar
intercropping (E,) than wunder sole
cropping (E,) in both the generations.
And in F. higher estimates of the
parameters were obtained than in F,:
but herhahiliw'éﬂtimates under both
the environments in F, were lower
(11 52 and 53.60) than thot of F,
estimates (4009 and 56 01). For the
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remaining three ch=1acters the two envi-
ronments did not shew this pattern in
F .. however, in F Jhigher estimates were
recorded under F, than under E; but
lower estimates of heritability were
E, of F, as obtained for pods per
plant.  Possibly pods per plant s
more  susceptible to environmental
changes, so the higher estimates in E.,
were obtained in F, itself. In compa-
rison  this to other characters has
exhibited some sort of plasticity to the
environmental change as they have
hetter expression under E, ef in F,
instead of F,. This is supported by a
stucdy of effect of environment on
heritability and predicted selection
response, in which it has been argued
that (1) if genetic variation. which is
latent in one environmemnt, is exposed
and utilized by selection in a second,
eventually the genotype achieves ex-
pression in the first and (2) if the
genotype to undergo selection is less
well expressed in the environment in
- which it is to be utilised, its genetic
advance will be more rapid when
selected in one environment in which
it is better expressed (Rendel and Binet,
1974), Here the latent genetic varia-
tion of E; has been exposed under E
and due to selection pressure higher
estimates in F, than inF, are obtained,
And for pods per plant the expression
under E,has resulted possibly due to
its more amenability 10 E,

Higher estimates of G.A. and G.A.
as percentage of mean under E, than
wnder E; are mainly due to increase
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in magnitude of phenotypic standard
deviations and not due to heritabilities
since the latter ones estimate lower
under E, than under E,.

In F,, under both the environ-
mental variance has increased upto
the extent that zero estimates of gene-
tic variance and thus, of other para-
meters also are recorded (the genetic
variances go to minus so it is con-
sidered as zero and if we go for their
estimation, higher values, than under
E, will be obtained under E,.)

The highest estimaies of heritability
were recarded for 100-seed weight in
both F, and F, generations under
both envirnments (in F,-97.74%; in
E; 95.474 in E, and in F, 88,45y in
E.). It was followed by the estimates
for seed and pod number per plant
fowest (zero) being for yield per plamt
in F, under both the environments.
The highest estimate of G. A. was ob-
tained for seed numberin F, under E,
(32.52) being followed by per pods per
plant inF, under E, (19.91) and for
seeds perplantin E, (18.41), G. A, as
percentage of mean was the highest for
100 seed weight in F, under E, (25.69,
being followed by the estimates for
seeds per plant in E, (24,66) and 100-
seed weight in F, under E, (22.67), in
F, again for 100 seed weight under E,
(21.18) and E, (17.95)

~ From the present investigation it is
obvious that intercropping is better
environment for the genetic improve-



feh. 1679)

ment of he- characters seed number,
seed size pod number per plant and also
vield per plant, The possible reason
for which may be that under intercrop-
ping with wheat plant to plant compe-
tition in.qram is reduced and the
-genotype gets its better expression,

Thanks are due to Dr. A, S. Tewar,
Pulse Geneticist, Department PI, Br. &
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Genetics, J. N. K.V, V. Jabalpur, for his
quidance and appropriate help- during
the course of this investigation,
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