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Effect of irradiation, mating schemes and selection methods on
nature of association of seed yield and its components in blackgram
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Abstract: Phenotypic correlation of seed yield and its component traits were studied
in four selected irradiated F,M, population, two three way and one double cross populations
of blackgram advanced through bulk, individual plant selection (IPS) and single pod descent
(SPD) method. All the twenty one populations exhibited significant positive correlation
of plant height, number of clusters and pods per plant with seed yield per plant except
three populations of bulk and one population of IPS method for plant height. Irradiated
population of single cross 4 for pod length, single cross 1, 3 and three way cross 1
for number of sceds per pod exhibited significant positive correlation with seed yicld
per plant irrespective of the methods of advancement. The nature of association between
pod Iength in three way cross 1 and number of seeds per pod in double cross advanced
through bulk method was changed from Fnegative to positive in [PS and SPD methods,
Among the three methods of selection, single pod descent method showed a stronger
magnitude and higher number of significant correlation in all the seven populations under
study as compared to bulk and IPS methods. Most of the traits under study including
pod Iength end number of seeds per pod contributed towards seed yield per plant
in single cross F, M,, three way and double cross populations,

Key words: Blackgram, vigna mungo, selection methods, bulk, individual plant selection
(IPS) and single pod descent method (SPD)

Introduction

The natural variability for yield and its
component fraits are very marrow in a highly
self pollinated crop like black gram and the
scope of selection is very limited. Grafius
(1959) opined that there may not be any genes
for yield as such but operates only through
its components, The nature of associations among
yield and its components in advanced generations
would be of practical value to the breeder for
exercising selection.  Blackgram is mostly
grown on marginal lands, therefore it is possible
that genes for high productivity could have been
lost due to overriding role of natural selection.
Induced mutations may compensute for such losses
by creating variability and (hree way
and double cross populations of selected lines
lor seed yield and component traits would increase
the possibility of creation of desirable variability,
However, when the segregating generalions are

handled by different breeding methods, the nature
and degree of character associations are likely
to be changed. The information on the influence
of different breeding methods on associations
may be useful in planning a breeding programme
and also in determining the efficiency of breeding
methods. In view of this, the present study
was conducted to determine relative shifts in
the association brought about by different
maling schemes and methods of generalion
advancement in blackgram.

Material and methods

The F.M, progenies of four single crosses
(TAU-1x169, TAU-Lx216, Mankyax169, Manikya
x216). F, progenies of two three wuy crosses
[(TAUIx169) x216] and [(Manikyax216) x169]
and one double cross [(TAUIx169) x (Manikya
x 216)] advanced through bulk, individual plunt
selection (IPS) and single pod descent - (SPD)
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methods were used for the present investigation.
The parents for these crosses were carefully
selected by identifying donor for pod number
per plant (169), seed index (216) and two locally
adopted varieties like TAU-1 and Manikya. The
progenies of above crosses were evaluated by
following recommended agronomic practices.
Observations were recorded on individual plants
and correlution was worked out among seed
yield and its component traits viz., plant height,
number of clusters per plant, pod length, number
of seeds per pod, 100 seed weight and seed
yield per plant by using the formulae given
by Al Jibouri er al. (1958).

Results and Discussion

The results of correlation analysis involving
seed yield and its components are presented in
Table 1 to 3,

Similar to the findings of Boomikumaran
and Rathinam (1981) and Malik et al. (1987)
in greengram, the progenies of the seven cross
combinations in the present study had significant
association of number of pods per plant and
number of clusters per plant with seed yield
per plant in positive direction and this association
was not affected by the selection methods in
any of the seven populations. Correlation between
number of clusters per plant and number of
pods per plant with seed yield per plant showed
consistency in magnitude and direction over different
selection methods in all the seven crosses, The
correlation should be fairly high (significant)
and reasonably consistent over breeding methods
in order to be a useful parameter and to have
relevance in a crop improvement programme,
Hence, selection for number of clusters per plant
and number of pods per plant would definitely
influence seed yield per plant, in desirable
direction.

Change in association pattern

Out of the seven segregating populations,
bulk method had significant inter character as-
sociation between plant height and seed yield
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in four populutions compared to six and seven
populations in IPS and SPD methods respectively.
Between pod length and seed yield per plant
sigmificant associations in positive direction were
exhibited by two populations under bulk method,
four in TPS method and in all the seven populations
under SPD method. Positive significant correlation
between number of seeds per pod and seed
yield per plant were observed in three, five
and seven populations in bulk, IPS and SPD
methods respectively. Similarly, hundred seed
weight exhibiled significant associations in two
populations under bulk method, in four under
IPS method and in six populations under SPD
method. Similar results on associations with seed
yield per plant were reported by Verma (1992)
and Ram and Singh (1993) for plant height,
Satyan er al. (1980) and Golasangi et al. (1996)
for pod length. Raut ef al. (1988) and Damodaran
et al. ((1989) for mumber of seeds per pod
and Sarker ef al. (1984), Kumari and George
(1985) and Mishra er al. (1995) for hundred
seed weight.

Based on these results, SPD method appears
1o be superior over bulk and IPS methods on
the basis of nature and magnitude of associations
indesirable direction. To substantiate this, crosses
like single cross 3 (Manikya x 169) exhibited
non significant association for plant height and
hundred seed weight with seed yield per plant
under bulk and IPS methods but exhibited significant
association under SPD method. Double cross
[(TAU 1x169) x (Manikyax216)] and single
cross 3 for pod length, three way cross 2
[(Manikyax216) x169)] for number of seeds per
pod and single cross 1 (TAU1x169) and single
cross 3 progenies for hundred seed weight exhibited
non significant association with seed yield per
plant under bulk and IPS methods but exhibited
significant association under SPD method. The
negative association of pod length in three way
cross 1 [(TAU 1 x 169) x216] and number
of seeds per pod in double cross [(TAU 1x169)
x (Manikyax216)] population under bulk method
was shifted to positive significant association
under IPS and SPD methods.
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Number of clusters per plant, number of
seedsper pod, plant height and pod length exhibited
higher degree of association with number of
pods per plant in majority of the progenies
under different selection methods (Table 2). Jiban
Mitra and Melira (1998) in grass pea also reported
such resulls. These results reveal that increase
in seed yield was nol due to number of pods
per plant alone but also due to increased clusters
per plant, sceds per pod, plant height and pod
length. However, hundred seed weight and number
of pods per plant were not strongly associated
in all the seven populations indicating increase
in one character may result in decrease in other
characler.

The progenies of single cross 1 (TAU I1x169)
for plant height, single cross 4 (Manikya x
216) for pod length, single cross 1, single cross
2 (TAUI x 216) and TWC 1 [(TAU 1 x 169)
x 216] for number of seeds per pod exhibited
significanl association in positive direction with
number of pods per plant in all the three
methods indicating that hybridization followed
by irradiation might bhave changed undesirable
linkages in the above populations.

It could be concluded that some of the
desirable shifts in the association pattern occurred
due to mutation of heterozygous genotypes,
but there was no definite trend. In some cases
the shift due to mutation was desirable like
for number of clusters per plant and number
of seeds per pod, while in other cases like
hundred seed weight it was not desirable. However,
by carefully selecting the parental genotypes
and dosage of mutation it is possible to generate
wider variability and hence desirable shifis in
the character associations,

From table 3, it is clear that most of the
progenies advanced through bulk and IPS methods
have recorded non-significant association of
plant height, clusters per plant, pod length
and number of seeds per pod with hundred
seed weight, However, comparatively large number
of progenies advanced through SPD method exhibited
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significanl association of plant height, clusters
per plant, pod length and number of seeds
per pod with hundred seed weight, These results
reveal thal the improvement in seed yield has
to be brought either with increased number
of pods per plant or clusters per plant or with
increased seeds per pod and pol by improving
test weight, as it has exhibited non significant
association with majority of the characters.
Hence, it is desirable lo select genolypes with
more number of pods per plant with optimum
seed size for improvement of seed yield per
plant. '

Identification of best population

An attempt was made to score each population
on the basis of significant correlution values
as favourable or unfavourable association and
non significant values as neufral association
(Table 4).

Out of seven populations, irradiated single
cross 2 population, TAU-1x216 recorded highest
(33) number of favourable association values
followed by TWCI [(TAU-1x169)x216 and single
cross 4 (Manikya x 216) populations. Among
the different populations, Manikya x 169 scored
lowest number of favourable significant cor-
relations among the important seed yield, pod
number and 100 seed weight contributing triats.
All the populations exhibited one or two
unfavourable correlation coefficients except TAU-
1 x 216 population with highest number of
favourable associations. The populations with
highest number of associntions could be considered
as an ideal for further isolation of superior
genotypes.
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