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ABSTRACT

Eleven F,/F,M, urdbean progenies comprising four irradiated
single, four single, two three-way and one double cross
progenies generated by involving parents for seed index and
pods per plant were compared for genetic varinbility parameters.
Higher range was observed for plant height, pods per plant,
100-seed weight and seed yield per plantin the irradiated single
cross progenies. Three-way and double cress progenics had
higher values for pod length and number of seeds per pod.
Variability generated by irradiation of single cross had
supplemented hybridization for number of clusters per plant
and pod length. Hybridization involving more than two parents
resulted in sufficient variability for remaining traits under
study. High heritability vatue (>90%) was estimated for 100-
seed weight in all the progenies wherever large seeded parent
was used as a donor. Creation of desirable variability depended
on the trait under consideration, selection of parental lines
and methodology advocated generating variability,
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Breeding high yielding short duration varieties with
resistance to key pests and diseases forins the foremost
strategy for breaking the yield plateau. Amongst various
pulses, urdbean (¥igna mungo L. Hepper) is an important
crop grown in different seasons across the country. Lack of
sufficient genetic variability for economically important traits
is one of the reasons attributed for slow improvement in
urdbean (5). To widen the genetic base of urdbean, extensive
hybridization involving parents of diverse origin has been
advocated. However, crossing between diverse genotypes
may also result in appearance of high proportion of parental
types in segregating generations on account of conserved
linkage blocks. In such complex situations, mutagenesis in
association with recombination breeding offers a viable option
to improve locally adapted varieties and release the variability
hidden in the conserved gene blocks. Systematic efforts have
ot been made so far to combine recombination and mutation
in urdbean to generate desirable variability. Hence, in the
present investigation, an attempt was made to compare
variability generated through different mating schemes and
cotmbination of mating and irradiation to improve productivity
of existing recommended varieties.

MATERIALS AND METHODS

The experimental material was generated by crossing
four genotypes in the different fashions. Manikya and TAU |
are genetically diverse but locally adapted varieties which
lack optimum seed size and number of pods per plant,
respectively. Two lines, No. 169, a donor for high pod number,
and No. 216, a donor for seed size, were involved to generate
four single crosses(TAU 1 x No. 169, TAU 1x No. 216, Manikya
% No. 169 and Manikya x No. 216), two three-way crosses
[(TAUI xNo. 169)x No.2 16 and (Manikya x No. 216) x No. [69]
and one double cross [( TAU-1 x 169) x ( Manikya x 216)].
These cross combinations were advanced to F, generations.
The seeds of the single crosses were also irradiated with 20 ks
gamma rays and advanced to generate F ,M, progenies. Allll
populations (four single cross F,s, four irradiated single cross.
two three-way crosses and one double cross) along with
parents and F|s were evaluated in a randomized block design
with three replications at University of Agricultural Sciences,
Dharwad during 2002-03. Observations were recorded on five
randomly selected plants for plant height, number of clusters
per plant, number of pods per plant, pod length, number of
seeds per pod, 100-seed weight and seed yield per plant. The
data were subjected to standard statistical procedure to assess
the variability.

RESULTS AND DISCUSSION

The results showed significant variation for the
characters studied among the populations (Table 1). The range
of variation for the traits studied was compared with the
reported range among 268 strains of urdbean (6), and it was
much higher in the present populations for number of clusters
and pods per plant, pod length, number of seeds per pod, 100-
seed weight and seed yield per plant. Among the populations
studied, irradiated single cross (F,M,) progenies had wider
range for plant height, number of pods per plant, 100-seed
weight and seed yield per plant whereas three-way and double

cross progenies had wider range for clusters per plant, pod
length and nwmber of seeds per pod.

The mean performance of F, and F M, progenies
indicated higher values for gamma irradiated progenies for
plant height, pods/plant and seed yield/plant. The resuits
showed positive shift in mean values due to irradiation. Similar



40 LJPR, Vol. 19(1}, JUNE 2006

Table 1. Means and range for yield and yield traits in F, and F,M, progenies of urdbean

Progenies n Plant height Clusters per Pods per Pod length (cm)  Seeds per pod  100-seed weight  Seed yicld per
4
(em) plant’ plant! (£} plant” {g)

Mean  Range Mean Range Mean Range Mean Ranpge Mean Range Mean Ranpe  Mean  Range
Single crosses (SC)
TAU 1 xNo. 169 199 4564 136.2-564 2674 17-34 5587 24-84 497 4.25-555 686 6.2-7.6 4.30 :.g; géi ']_’; E_sj H.gg-zz.gg
TAU | x No. 216 199 50.79 33.4-63.3 2063 1625 5144 22-78 527 430-585 693 6.1-7.8 5.6 4.52-5. |23 .33-26.
Manikya x No. 169 194 39.05 32.8-51.6 2028 11-30 4946 20-75 497 4.50-565 6.85 6.0-7.5 4.76 3.93-542 18.76 10.40-27.10
Manikya x No. 216 199 30.15 303415 1640 9-25 4598 20-68 44l 412530 659 5973 4.68 4.06-538 16.03 10.51-23.45
Overall mean 4142 20.44 50.70 4.90 6.81 485 18.97
SC(Irradiated
TA(U 1x No. ]6)9 300 58.16 42.i-68.6 2001 1829 5496 25-85 5.0 450535 697 5975 476 4.11-561 2852 16.30-3823
TAU IxNo. 216 297 50.24 40.3-60.8 2324 16-32 5532 23-87 497 440564 699 62-7.9 512 463579 23.81 14.13-29.80
Manikya x No. 169 300 48.97 39.4-58.2 20.06 12-29 51.88 20-82 480 4.15-520 6.80 6.3-7.7 456 4.03-5.15 2032 13.42-27.04
Manikya x No. 216 294 4268 37.1-54.5 19.68 10-30 46.18 22-71 483 4.24-5.16 6.89 6.0-7.6 4.92 4.56-527 16.37 10.37-23.67
QOverall mean 50.05 20.74 52.10 4.93 6.91 4.34 22.28
Three-wvay cross
TAU 1 x Nyo. 169) x 341 48.08 40.3-60.1 24.88 17-34 4948 24-79 563 4.25-598 693 60-79 428 4.01-4.90 25.82 14.32-34.60
Rorat : J 28 11.22-22.17
(Manikya x No. 394 4332 386-51.2 2028 14-32 4287 2265 501 4.15-565 7.06 62-80 472 424-528 16
216) x No. 169 30,71
Overalt mean 45.28 2241 45.94 5.30 7400 4.52
Double cross
(TAU | x No. 169)497 5282 435-64.7 2673 1638 3835 19-60 579 444598 7.12 6181 484 436543 2003 11282971
b
(Manikya x No.
216}
Overall mean 52.82 26.73 38.35 5.79 7.12 4.84 20.03

n=Number of progenics

observations have been reported earlier for plant height and
number of pods per plant (1, 8), number of seeds per pod (7, 8)
and seed yield per plant (2). There was no change in the mean
values of number of clusters per plant, seeds per pod and pod
length consequent to irradiation of single crosses. Mean value
of 100-seed weight values did not change appreciably either
in irradiated or other populations.

There were large differences in the variances of the most
of the traits under study and majority of single cross irradiated
F, progenies recorded higher variance for plant height, clusters
plant!, pods plant! and seed yield plant” than corresponding
F, progenies. F, progenies of three-way and double crosses
exhibited higher variance for pod length, seeds pod-! and 100-
seed weight. The increased variability in irradiated population
was mainly due to cumulative effect of hybridization and
mutation (9). However, consequent to irradiation, there was
reduction in the variance for plant height and clusters/plant
in the cross TAU 1 x No. 169 for pods and number of seeds per
pod in the cross Manikya x No. 169,

Phenctypic and genotypic coefficients of variation were
significant for most of the traits except pod length and pods
per plant. The difference in the magnitude of PCV and GCV
values which reflects environmental coefficient of variation
was more for clusters per plant, pods per plant and seed yield
per plant, and low for remaining traits. In general, irradiated
populations exhibited higher PCV and GCV values for clusters
and pods per plant, indicating greater scope for improvement
through selection. Similar results have been reported earlier
in mutagen treated progenies of urdbean.

Among F, populations involving more than two parents,
the highest PCV and GCV values were observed for plant
height and 100-seed weight in three-way cross {(TAU 1 x No.
169) x No. 216] and for number of seeds per pod and seed
yield per plant in [(Manikya x No. 216) x No,169] and for number
of pods per plant in double cross progenies [{TAU 1 x No.169)
% (Manikya x No, 216)]. Variability realized in the present study
by irradiation appeared to add to the recombination variability
for two characters such as clusters per plant and pod length.
For remaining traits, hybridization involving more than two
parents generated sufficient variability and obviously
mutagenesis of F, hybrids had no greater advantage. Similar
findings were also reported in mustard (3). The variability
generated depended to a large extent on the parental
genotypes and traits under study than the method of
generation of variability. Similar findings were also reported
in safflower (4).

It is the extent of heritable variation which matters most
for achieving gains in the selection programme, Most of the
characters exhibited low to moderately high heritability in all
the segregating populations. High heritability (> 90%) was
estimated for 100-seed weight in all the segregating
populations wherever the donor parent for seed weight
{No. 216} was involved as parent in cross combination.
Heritability estimates for seed yield and other yield
components such as pods per plant and seeds per pod were
low to moderate irrespective of method used for generation of
variability.

The extent of improvement in different traits can be
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predicted based on genetic advance. A high genetic gain along
with high heritability suggests suitable conditions for making
effective selection. The genetic advance was high for 100-
seed weight and clusters per plant coupled with high to
moderate heritability in almost all the progenies of crosses
involving No. 216 as donor parent for seed weight. When
different progenies were compared based on their genetic
advance as percent mean, irradiated single cross and three-
way cross progenies exhibited higher values for seed yield
per plant, whereas three-way and double cross progenies were
superior to other progenies for pod length.

The present study revealed that hybridization followed
by irradiation increased variability for major yield attributes
like clusters and pods per plant. However, the methodology
to be adopted depends on the trait to be improved and parental
lines to be selected. Therefore, it is quite possible to generate
high variability for most of yield contributing traits rather than
handling large number of cross progenies for genetic
improvement of urdbean by careful selection of parental
genotypes and dosage of mutagen.
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