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ABSTRACT 

An experiment was conducted at Instructional Farm of BCKV, Mohanpur, West Bengal with five genotypes of black gram during summer 
season of 2007 and 2008. 1he six environments were created through two row spacing and application of nitrogen. Here, the dwaif 
determinate genotype VK-6exhibited the highest seed yield per plant (2.87 g) and yield plof1 (60.53 g) among six environments followed by 
VK I. Sarada, T-9 and VK-3. 111e stability parameters in respect to yield allributing traits revealed that VK-6. Sarada, VK-3 a11d T-9 for 
harvest index. T- 9 and Saradafor seeds per pods, VK-3 for pods per p/a11t, VK-1 and VK-3 for number of branches per p/a11t was recorded 
stable pelformance over the e11vironments having regression coefficie11t 11ear to unity a11d deviatio11from regression arou11d zero. 
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Yield improvement has always been an 
important objective for plant breeders although seed 
yield with stable performance of genotypes is a 
complex trait influenced by several components. In 
addition to cultivate in sub-marginal lands and poor 
crop management, low yield potential of the cultivars 
is a major factor of low productivity of the crop. 
Though several improved varieties in the crop have 
been developed, most of them show inconsistent 
performance under varied environmental conditions 
due to genotype-environment interaction. Finlay and 
Wilkinson (1963) have suggested use of linear 
regression (b;) as a measure of stability of genotypes, 
while Eberhart and Russell ( 1966) have emphasized 
the need for considering both linear (b;) and non
linear (S2 d) components of genotype (G) -
environment (E) interaction for judging phenotypic 
stability of genotypes. It is estimated that the 
population of the country would be touching the level 
of 1.350 million by 2020 AD and our minimum pulse 
requirements by then would be around 30.3 million 
tonnes. In spite of the importance of these pulse crops 
in our daily diet and agriculture, the production of 
these pulse crops in general and urdbean in particular 
has not yet increased proportionately with the increase 
in cereal production. This is due to lack of high 
yielding vanet1es, low harvest index, high 
susceptibility to disease and insect pests, flower drop, 
indeterminate growth habit of most of the varieties, 
poor response to input and instability in performances. 
Grain legumes play an important role in meeting the 
requirements of dietary protein in India. Pulses are 
sometimes referred to as the poor man's meat and rich 
man's vegetable. Among pulses, black gram is one of 
the important grain legumes contains 24.83% protein, 
66.0 % carbohydrate, 1.46% fat, 4.1 2% crude fiber, 
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3.58% total ash and 9.3% moisture. The pulse protein 
is rich in lysine and poor in sulphur containing amino 
acids like methionine and cysteine particularly black 
gram protein is rich in the valuable amino acid lysine 
(7.2%). It is also clear that the pulses offer the most 
practical means of eradicating protein malnutrition 
especially among children and nursing mother 
(Jeswani and Baldev, 1990). 

MATERIALS AND METHODS 

An experiment was conducted at 
Instructional Farm of Bidhan Chandra Krishi 
Viswavidyalaya, Nadia, West Bengal. Five genotypes 
were tested in two row spacing's (25cm and 15cm) 
and replicated thrice in split-plot design in 2007 and 
next year with two row spacing (25cm and l 5cm) and 
two levels of nitrogen (20 kg ha-1 and 40 kg ha-1

) in 
split-split plot design. The genotypes of black gram 
viz., VK-1 (cross derivative of WB-16 and T-9), 
Sarada (check), VK-3 (cross directive of LU-9 and 
LBG-623), T-9 (check) and VK-6 (dwarf determinate 
selection") were used in the present experiment. The 
data were analysed and the linear and non linear 
components of genotype (G) environment (E) 
interaction were calculated by using Eberhart and 
Russell (1966) methods. 

RES UL TS AND DISCUSSION 

The Analysis of variance (Table 1) revealed 
that the genotypes, interaction between genotypes and 
environment and linear effects of environments was 
highly significant for all the characters but highest 
differences within genotypes found on plot yield 
followed by harvest index and pods per plant. 
Environment was significant for all the characters 
except no. of branches per plant. 



Table 1 : Analysis of variance for seed yield and yield components in black gram 

Source d.f. MS 
Branches elanf1 Pods eianf1 Seeds eod-1 Harvest index Seed ~ield elanf1 

Genotypes (G) 4 3.38 ** 249.95 ** 0.08 * 266.56 ** 0.72 ** 
Environments(E) 5 0.18 28.73 ** 0.17 ** 435.67 ** 6.16** 
GXE 20 0.07 ** 15.68 ** 0.04 ** 18.76 ** 0.13 * 
E+ (G XE) 25 0.09 18.29 0.06 ** 102.14 ** 1.33 ** 
E (Linear) 1 0.92 ** 143.64 ** 0.85 ** 2178.38 ** 30.82 ** 
G XE (Linear) 4 0.07 10.77 0.12 ** 22.11 0.04 
Pooled Deviation 20 0.05 13.53 0.02 14.33 0.12 
G1 2 0.13 ** 16.65 ** 0.04 24.79 ** 0.13 
G2 2 0.04 14.04 ** 0.00 9.27 0.10 
G3 2 0.04 24.10 ** 0.03 8.89 0.12 
G4 2 0.05 8.96 ** 0.00 10.66 0.04 
Gs 2 0.00 3.88 * 0.00 18.05 * 0.19 * 
Pooled Error 60 0.02 1.24 0.01 5.56 0.07 

Note: *, **Significant at 5% and 1 % level of probablity, respectively 

Table 2: Mean and stability parameters of yield and yield components in black gram 

Genotypes Branches planf1 Pods planf1 Seeds pod"1 Harvest index Seed yield planf1 

. -
- bi s2d - bi s2d - bi s2d - Bi s2d - bi s2d -x x x x x x 

VK-1 1.95 1.11 0.10 27.22 0.22 15.41 6.20 1.40 0.02 29.95 1.45 19.22 2.59 1.10 0.07 56.89 

Sarada 2.09 1.83 0.02 31.10 1.55 12.78 6.41 1.33 -0.01 21.93 0.97 3.70 2.19 0.91 0.03 50.15 

VK-3 2.21 1.31 0.02 34.01 1.02 22.86 6.43 1.77 0.01 18.45 0.98 3.31 2.07 1.00 0.05 42.74 

T- 9 1.91 0.43 0.02 31.64 1.64 7.72 6.23 0.93 -0.01 23.44 1.25 5.08 2.14 1.07 -0.02 49.11 

VK-6 0.38 0.32 -0.02 27.63 0.57 2.64 6.44 -0.44 -0.01 35.07 0.65 12.48 2.87 0.92 0.13 60.53 

Mean 1.71 1.00 - 30.32 1.00 - 6.34 1.00 - 25.77 1.00 - 2.37 1.00 - 51.88 

SEm (±) 0.08 - 0.64 - 0.06 - 1.36 - 0.15 - 0.53 

LSD (0.05) 0.23 1.82 0.16 3.86 0.43 1.51 

Plot ~ield 
291.14 ** 
1000.52 ** 
168.40 ** 
334.82 * 
5000.62 ** 
73 .16 
153.77 
468.89 ** 
60.69 ** 
146.90 ** 
52.14 ** 
40.23 ** 
0.85 

Plot yield 

bi s2d 

0.58 468.04 

1.08 59.84 

0.98 146.05 

1.34 51.29 

1.01 39.38 
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The highly significant M.S. value due to 
environments revealed wide diversity in the 
environment which may be attributed to different 
plant density and doses of nitrogen. The highly 
significant G x E and E + (G x E) interaction 
indicated differential performance of the genotypes 
under varied environmental conditions. The M.S. due 
to environment (linear) has highly significant 

Mean performance and stability parameters 
for grain yield and its components traits are presented 
in table- 2. The genotype VK-6 exhibited the highest 
seed yield per plant (2.87 g) and plot.yield (60.53 g) . 
over all six environments followed by VK-1. Sarada, 
T-9 and VK-3. The magnitude of regression 
coefficient and deviation from regression varied 
amongst genotypes indicating that genotypes were 
responsive towards environmental variation. The 
highest yielding genotype VK-6 recorded regression 
coefficient nearly to one and deviation from 
regression around zero and least for seed yield per 
plant and plot yield respectively indicating not only 
their wider adaptability and higher seed yield over a 
wide range of environmental condition but also 
stability under wider density of plant populations and 
lower management conditions. The adverse conditions 
under poor environment and wider density identified 
the high yielding lines suitable for poor environments, 
wider density as well as improved environments and 
closer densities. This genotype may be recommended 
for general cultivation to impart grain yield 
sustainability. The stability parameters in respect to 
yield attributing traits revealed that VK-6, Sarada, 
VK-3 and T-9 for harvest index, T-9 and Sarada for 
seeds per pods, VK-3 for pods per plant and VK-1 and 
VK-3 for number of branches per plant was recorded 
stable performance over the environments having 
regression coefficient near to unity and deviation from 
regression around zero. An ideal genotype is one 
which has high mean performance, average 
responsiveness to environment (b;= 1) and least 
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indicating considerable bearing of environment on 
plot yield, harvest index and pods per plant. Plot yield 
and pods per plant has significant effect within the 
genotypes under all the environmental conditions. The 
G x E interaction was highly significant for seed 
yield/plant and water absorption (g g -t seeds). The 
environment (linear) components were significant for 
all the characters (Ram et al., 2009). 
deviation from regression (S2d) indicating stability of 
yield (Eberhart and Russell, 1966). 

Considering the above discussion the 
genotype VK 6 was recorded superiority over 
environments with good yield per plant as well as per 
plot. This genotype has capacity to give stable yield 
performance even in poor and low input levels with 
average responsiveness to environment and stability 
based on Eberhart and Russell (1966) model. So this 
genotype (VK-6) could be recommended for large 
scale cultivation to obtain higher yield and stable 
segregants these genotype may also be used in further 
breeding programmes. 
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