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ABSTRACT

The F, generation of a single cross, China mung x TM 98-50, of
mungbean was advanced to F, generation following biparental
mating (BIP), single pod descent (SPD), bulk and single plant
selection (SPS) methods. The biparental progenies exhibited
higher mean performance with higher upper limits of the range
in the desired direction for all the characters except plant
height. High degree of genetic variation was exhibited by BIP
progenies as compared to other progenies for most of the
characters except plant height and pod length. The biparental
progenies proved superior to SPD, bulk and SPS progenies in
producing higher frequency of transgressive segregants. The
utility of biparental mating in early segregating generations
is emphasized in mungbean.
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Conventional selection methods, such as pedigree, bulk
and single pod descent (SPD), are the most commonly used
methods for improvement of self pollinated crops. These
schemes have inherent limitations of not able to release the
hidden variability presumably due to the conserved linkage
blocks in self-pollinated crops. Biparental mating (BIP) in
segregating population helps break such linkages resulting
in the release of useful variability (4). This mating may
appropriately be applied where lack of desired variation is the
immediate bottleneck in the breeding programmes, though
contrasting views have been expressed on the effectiveness
of biparental approach in self-poliinated crops. BIP has been
successfully employed in some crops like wheat and safflower.
However, there are hardly any report (2, 3) onthe effectiveness
of BIP mating in mungbean { ¥igna radiata L. Wilczek). The
present investigation was, therefore, planned to compare the
BIP with the SPD, bulk and single plant selection (SPS)
progenies for genetic variability and to identify transgressive
segregants for yield and its components.

MATERIAL AND METHODS

Two genotypes viz., China mung and TM 98-50 were
selected on the basis of their contrasting yield traits. China
mung is a widely cultivated early maturing genotype with
shinning large seeds, whereas TM 98-50 is a genotype with
high pod number. The F, generation of the cross between
these two parents used to effect biparental mating (BIP). At

the same time, F, plants were also advanced to F, following
single pod descent (SPD), bulk and single plant selection (SP3)
methods. The field experiment was conducted at the
Agricultural College, UAS, Dharwad during kharif 2002-03.
The BIP, SPD, bulk and SPS progenies were sown in plots of
12 rows each of 5 m length. The data were recorded on 100
plants in BIP and bulk progenies 150 in SPD and 15 plants per
SPS progeny for seven quantitative characters viz., plant
height, clusters per plant, pods per plant, pod length, seeds
per pod, 100-sced weight and seed yield per plant. Mean and
range of each character were worked out for all the progenies.
Phenotypic and genotypic coefficients of variation (1),
heritability in broad sense (6 and genetic advance (11) were
computed following standard statistical methods. The data
were used to identify transgressive segregants in positive
direction for seed yield and 100-seed weight on the basis of
mean plus one standard deviation.

RESULTS AND DISCUSSION

Mean, range and estimates of genetic parameters in
different progenies are presented in Table 1. Comparison of
mean and range of different genetic parameters indicated
higher mean values in biparental progenies than the
corresponding mean values in other progenies for most of the
characters except plant height. The upper limit of the range
was also high in BIP than the selfed progenies indicating
presence of superior segregants in BIP progenies. At the same
time, the lower limit was more or less equal to that of SPD, bulk
and SPS progenies. These results are in agreement with the
earlier reports in mungbean (2) and wheat (12). The shift in
range values of different traits by biparental mating was also
reported earlier in safflower ( 10) and wheat {9).

Among different methods, biparental progenies
exhibited greater GCV, PCV, heritability and genetic advance
with respect o all the traits under study. The characters which
showed wide range of values were also characterized by higher
magnitude of GCV and PCV values, Higher GCV and PCV in
BIP progenies were also reported in wheat (8). Among
different characters, clusters (47.12 and 50.34), pods (40.20
and 44.95) and seed yield (30.03 and 40.01) per plant had higher
GCV and PCV, indicating scope of selection of better
segregants in biparental progenies. Further, the heritability
estimates for seed yield and its components were higher in
biparental progenies than SPD, bulk and SPS progenies. This
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Table 1. DMean, range and estimates of genetic parameters
in respect of seven quantitative traits in four
progenies of China mung x TM 98-50 cross in
munghean

PCY GCV .., o
v v (R GACW)

Plant height  BIP 38.64 25-57 17.13 1377 6459 2279

Characters Progenies Mean Range

{em)
SPD 38098 25-64 1601 1242 60.16 19.84
Bulk  40.65 28-57 1607 1282 63.66 21.09
SPS  35.81 2049 1671 1321 6448 2193
Clusters/ BIP 6.10 2-22 5034 47.12 8759 9085
plant

SPD 555 2-12 37.76 3235 7338 57.09
Bulk 501 213 3790 3115 6754 5274
SPS 399 2-00 3349 19.67 3450 23.80
Pods/plant BIP 634 641 4495 4020 7998 7407
SPD 1519 4.38 3935 34.62 7740 62.7%
Bulk 13.68 6-38 4030 33354 6926 51.57
SPS 10.62 35-27 3797 2477 4258 23]
Pod length BIP 798 5-102 1099 971 7792 17.65
{cm)
seD 7.87 48-10 1093 959 77.02 17.34
Bulk 7.64 6-10 1022 858 7049 1484
SPS 756 44-958 954 782 6730 1322
Seeds per BIP 947 6-146 2010 1956 9473 39.23
pod
SPD 9.01 6.2-11.6 1141 1033 8193 1930
Bulk 831 28110 11.70 1045 7978 19.23
SPS 839 58-108 977 827 7165 144l
100-seed BIP 342 2448 1555 1405 8191 26.02
weight (g}
SPFD 337 2048 1249 1118 80.12 2054
Bulk 316 2.0-4.0 1293 1096 71.85 19.14
SPS 296 20-3.6 1199 1007 7063 1634
Seed BIP 497 2.0-19.1 40.01 3003 56.36 4644
yield/plant
(8)
SPD 443 1.1-104 39.22 2842 46.74 37.69
Bulk 391 1.8-67 36.41 18.04 4183 24.04
SPS 339 13-63 23.06 1667 3943 21.56

suggested that the environment played a relatively limited
role in influencing these characters in biparental progenies.
High heritability estimates in case of BIP over F, were also
reported in wheat (8) and safflower (10). Among different
characters, clusters per plant, pods per plant, seeds per pod
and seed yield per plant exhibited relatively higher genetic
advance in BIP as compared to progenies of other selection
methods.

Table 2.  Per cent transgressive segregants for seed yield and

pods per plant in progenies of China mung x

TM 98-50 cross in mungbean

. Seed yield per plant Pods per plant
Progenies
#of plants Per cent #of plants Per cent

BIP I8 18.00 23 23.00
SPD 20 13.33 27 18.00
Bulk 12 12.00 16 16.00
SPS 08 7.62 11 10.48

Biparental progenies produced more transgressive
segregants than SPD, bulk and SPS progenies for pods and
seed yield per plant (Table 2). Biparental mating produced
nearly 5% more transgressive segregants for seed yield and
pods per plant than the best selfing progenies (SPD). More

transgressive segregants in biparental progenics were
attributed to enhanced recombination between favourable

genes due to intermating (4, 3). The mean perfonnancc‘of
transgressive segregants obtained from biparental progenies
was considerably higher than other progenies for pods (34.38)

and seed yield (8.89) per plant (Table 3). The upper as well as
lower limits of range values of transgressive segregants were
higher in biparental progenies than the selfing series. This
can again be explained on the basis of increased
recombination frequency in intermated population with
consequent release of variability (7). The results of the present
study clearly support the advantage of biparental mating
compared to selfing series for obtaining transgressive
segregants for yield.

Table 3, Mean and range values of transgressive segregants
for seed yield and pods per plant in four progenies
of China mung x TM 98-50 cross in munghean

progani Pods per plant Seed yield per plant (g)
Mean Range Mean Range

BIP 8.89 7.1-19.1 34.38 21-4]

SPD 77N 63-104 29.72 18-38

Bulk 5.54 49-6.7 27.86 16 - 38

IPS 5.12 42-6.3 21.23 17-27
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