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Stability of yield and its components in urdbean
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Regional Agricultural Research Station Lam Farm, Guntur 522 034

ABSTRACT

Twelve genotypes of urdbean (Vigna numgo L. Hepper) were
studied under four environments for seven different characters
to assess their stability using Eberhart and Russell model. The
GE (linear) and pooled deviation were significant for days to
maturity. The magnitude of GE (linear) was greater than the
peoled deviation revealing preponderance of linear over non-
linear component for all the characters studied. Genotypes
LBG 719 and LBG 729 were stable over all environments for
seed yield. These genotypes could be used in breeding
programmes to obtain high yielding stable segregants. The
association of seed yield was found to be positively significant
with days to maturity and number of pods per plant at Ragolu.
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Genotype x Environment (GE) interaction underlines the
very success of breeding prgorammes. As a result, the post-
breeding adaptive evaluation of improved strains is essential
before they are released as varieties for their commercial
cultivation. Hence, an attempt was made to study the stability
of promising genotypes of urdbean (Vigna mungo 1.. Hepper)
over four locations.

Stability analysis was carried out following Eberhart and
Russell (2) model. Character association between seed yield
and different yield components was worked out according to
Dewey and Lu (1),

RESULTS AND DISCUSSION

The pooled variance due to genotypes was highly
significant fulfilling the requisite of stability analysis
(Table 1). Insignificant environment variance, E (linear), for all
the traits except number of seeds per pod and 100-seed weight
indicated that variation among environments was not linear.
However, variance due to GE (linear) was highly significant
for all the traits indicating differential performance of
genotypes under diverse environments, Significant pooled
deviation for days to maturity indicated performance of
different varieties fluctuated from their linear path of response
to environments for days to maturity. The magnitude of GE
(linear) interaction was greater than pooled deviation revealing
preponderance of linear over non-linear component for all the
characters studied. Similar results in mungbean were also
reported by Manivannan et al. (3).

Table 1. Analysis of variance for stability in urdbean
Source di Days to 50% Days to Plant height Number of Number of  100-seed Seed yield

. flowering maturity (cm) pods/plant __ sceds/pod _ weight (g) (ke/ha)
Genotypes (G} 11 9.577%+" T7.731%%°  164.090%*™"  313.94]%* L4SS**™  15.146%™  1759.703**""
E+HGE) 36 18.828%  41.532% 42.522%* 64.555%* 0.511%* 1.369%F7  560.736*%%™
Environment (linear) 1 1 1 ] 1 1* Ll 1
G E(linear) 11 166.652*%"  366.870**" 132.461%% 290283+ 1400+  11.341 ARt 4888 30T
Pooled deviation 24 0.426 11127 7.836 16.910 0.191 0.122 26.374
Pooled error 88 0.290 0.410 22.047 45.616 0.316 0.118 21.240

+, ++ significant at 5 and 1% levels when tested 3

MATERIALS AND METHODS

Twelve urdbean genotypes were grown ina randomized
block design with three replications under four locations (El
= Lam, E2 = Munipalle {Rice fallows}, E3 = Jagityal, E4 =
Ragolu) during Rabi 2002-03. Each genotype was sown ina
plot of 6 rows of 4 m length. The inter- and intra-row spacings
were kept at 30 and 10 cm. Recommended package of practices
was adopted throughout the crop season. Observations were
recorded in each plot for days to 50% flowering, days to
maturity, plan height, number of pods per plant, number of
seeds per pod, 100-seed weight and seed yield (kg/ha).

gainst pooled error: *.** Significant at 5 and 1% levels when tested against pooled deviation

Table 2. Environmental index values for yield and yield
components of urdbean in different environments

Character Lam (E;) Munipalle (Ez} Jagityal (Es) Ragolu (E.)

Days to 50% -4.139 -2.556 4.888 1.806

flowering

Days to maturity -6.458 -3.292 6.597 3.153

Plant height 1400 0548 128 525

Number of pods per  0.464 -0.053 -0.381 -0.030

plant

Nu&nbcr of seeds per  0.097 6.736 -1.208 -5.625

po

100-seed weight -1.629 0216 0494 0.919

Seed yield -0.426 -0.184 1.083 -0.472
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The environmental index value were positive and high
for days to 50% flowering, days to maturity and seed yield in
Jagityal indicating favourable environment for these traits
(Table 2). Lam was favorable for plant height, Munipalle for
number of pods per plant and Ragolu for 100-seed weight.
According to Eberhart and Russell (2), a stable genotype is
one with g >mean, b = 1 and $*d = 0. Among the genotypes
studied, all recorded non-significant S*d, for all characters
except for days to maturity (Table 3).

Grouping of these genotypes into different
environments was done based on stability parameters. For

pods per plant in mungbean. For days to maturity, the
association with seed yield was negative and nen-significant
at Munipalle. At Lam location, 100-seed weight recorded
significant positive correlation with days to 50% flowering
{0.404*) and number of seeds per pod (0.425*). Number of
pods per plant was found to be negatively correlated with
plant height in all the environments. Hence, genotypes LBG
719 and LBG 728 were found superior to other genotypes with
respect to responsiveness to environments and stability over
environments. These genotypes could be used as parents in
breeding programmes to obtain superior stable genotypes.

Table 4. Grouping of urdbean genotypes suitable for different environments

Genotypes stable for favourable environments

Genotypes stable for poor

Character Genaotypes stable over all
environments {g >mean by> 1, §'d, =0) environment
(g >mean b=1,5'd=0) (g >mean by<l, S’d,=0)
Days to 50% LBG 719, LBG 709 LBG 402, LBG 712, LBG 685, LBG 716, LBG 734 LBG 728, LBG 693
flowering
Days to maturity LBG 693 LBG 716, LBG 714, LBG 17, LBG 402 LBG 728
Plant height LBG 693 LBG 714 LBG 719, LBG 402, LBG 716

Number of pods/plant LBG 17, LBG 712

Number of sceds/pod Nl

100-seed weight LBG 709, LBG 693, LEG 716,
LBG 402

Seed yield LBG 719,LBG 728

LBG 714, LBG 685, LBG 693, LBG 402
LBG 714, LBG 719, LBG 402, LBG 693, LBG 731
LBG 685, LBG 731

LBG 693, LBG 17

LBG 728, LBG 709
LBG 728, LBG 716
LBG 17

LBG 709, LBG 402

seed yield, the genotypes LBG 719 and LBG 728 performed
well in all the environments, while LBG 693 and LBG 17
performed well under favourable environments (Table 4). The
genotype LBG 693 was found stable over all the environments
for days to maturity, plant height and 100-seed weight. The
genotypes LBG 714 and LBG 402 were stable in favourable
environments for days to maturity, number of pods and seeds
per plant. The genotype LBG 728 was stable in poor
environmenits for traits like days to 50% flowering and maturity,
and number of pods and seeds per plant.

Seed yield was positively and significantly associated
with days to maturity (0.802**) and number of pods per plant
(0.512%) at Ragolu location. Manivannan et al. (4) alsoreported
significant positive correlation of seed yield with number of
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