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COMBING ABILITY AND INHERITANCE STUDIES IN Y

COWPEA (Vigna unguiclata (L.) Walp.)

Y
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T

K.THIYAGARAJAN, C. NATARAJAN AND R. RATHNASWAMY i
National Pulses Research Centre, Pudukkottai 622 001.

ABSTRACT

In a six parent diallel cross in cowpea, the combining ability studies revealed
1at both the additive and non-additive gene effects were imporiant for plant height,
ranches plant, clusters plant, pods plant, pod length, seeds pod, 100 seed weight
nd yield plant. The cullivars Cod4, EC 164370 and EC 170777 were the best general
ombiners on the basis of their gea effects. Components of variance analysis revealed
1at non-dditive effecls were preponderant for the characlers except pod length.
liparental mating system was suggested for the improvement of cowpea.

KEY WORDS: Cowpea, diallel, combining ability, gene action.

Cowpea (Vigna unguicuiata (L)
Walp.) is one of the important pulse
crops of India. The information on the
genetics and combining ability studies
on this crop are very lillle. The present
study, was therefore, carried out tc
know the pattern of inheritance of dif-
ferent characters and combining ahiity
of parents and crosses for different
characters from the diallel analysis.

MATERIALS AND METHODS

Six genotypes of cowpea viz.
TVu 3661, EC 170767. EC 160370, EC
170777 (ITA, Ibadan, Nigeria), Co 4
and NPRC 2 (Tamil Nadu) were selected
for the present study. All possible cros-
ses (excluding reciprocals) were at-
tempted during summer 1986. The
resultant 15 F1 s. along with their six
parents were grown in a randomized
block design with three replications

during Kharif 1986 at the National Pul-
ses Research Centre, Pudukkottai, Tamil
Nadu. The seeds were sown in single
rows of 45 m long, 45 cm apart with
plant to plant spacing of 15.cm. Ob-
servations were recorded on five ran-
dom and compelitive plants for plant
height, number of primary branches /
plant, number of clusters/plant, number
of pods/plant, pod length, number of
seeds/pod, 100 seed weight and seed
yield/plant. The combining ability
analysis was done following Griffings’
(1956) model | method Il and com-
ponents of variance using Hayman
(1954). ’

RESULTS AND DISCUSSION

The data on analysis of variance
for all the charcters are given In Table
1. The analysis of variance for com-
bining ability revealed that both general
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a08 Thyegarajan at al.,

combining ability (gca) and speciific
combining ability (sca) effects were sig-
nificant for all the charcters ‘indicating
both additive and non-additive gene
aclion were important for these char-
acters. Similar results were reported by
Ramanujam (1977), Nagaraja Rao and
Mahboob Ali (1984) and Wilson et al.
(1985) in greengram. Sandhu et al,
(1981),reported non-additive gene ac-
tion for clusters/ plant and pods/ plant
in blackgram.

The estimated gca effects of
parents for different characters are
giveen iin Table 2. Among the best
combiners were TVu 3661, NPRC and
EC 164370 for plant height, CO 4 and
EC 164370 for branches/plant and TVu
3661 and EC 170777 for clusters/plant.
Good combiners for pods/plant were
EC 170777, TVu 3661 and Co 4. EC
170767 and NPRC 2 were good com-
biners for pod length andNRC 2 for
seeds/pod. CO 4, EC 164370 and NPRC
2 were good combiners for 100 seed
weight. Good combiners for yield were
Co 4, EC 164370 and EC 170777.

The estimates of sca effects are
presented in Table 3. Among the
specific combinations Co 4 xEC 164370
and CO 4xEC 170777 were found to
be best for grain yield and also for
branches/plant, clusters/plant, pods/
plant and seeds/pod. It is interesting
that these crosses involved one or both
parent which was a good combiner for
branches/plant, clusters/plant, pods/
plant and 100 seed weight. These are
considered mos!t potent components
of yield. The cross EC 164370 xEC
170777 was best for dwarfness and

also a good specific combination for .

branches/plant and pod length.The
crosses EC 170767x EC 164370 and
EC 170767 x EC 170777 were good
specific combination for 100 grain
weight. The best two hybrids for mnost

|5

of the characters (Co 4 XEC 164370
and Co 4x EC 170777), generally in-
volved parents Co 4, EC 164370 and
EC 170777,

These sludies indicate that the
parents Co 4, EC 164370 and EC
170777 can be used In the crossing
programme for yield improvement in
cowpea.

The components of variance
studies (Table 4) revealed that additive
component was not significant for plant
height, clusters/plant and vyield/plant.
For branches/plant, pods/plant, pod
length, seeds/pod and 100 grain weight
both additive (D) and dominance (H1
and H2) components of variance were
significant and important, whereas for
yield/plant only dominance type of gene
action was important. Sandhu et al.
(1981) reported similar results for
yield/plant in urd bean. The mean de-

gree of dominance given by the ratio
1

Hi3 \
[-I-,:J—-]z were in the overdominance range

faor all the characters except pod length.
This confirms the importance of
dominance effects in the expression of
these charcters. The estimates of H2
showing variation due to, non-additive
effects corrected for gene distribution
was less than H1:Also, the ratio
H2/4H1deviated from 0.25, suggesting
asymmetry In distribution of positive
and negative alleles. The h2 being pos-
tive and significant for branches/plant,
clusters/plant,  pods/plant,seeds/pod
and yield/plant revealed that these char-
acters were mostly governed by
dominant genes with posilive effects.
The heritability estimates in narrow
sense were very high for all the char-
acters, However, non-addiitive variance
being predominant for most of the char-
acters, it is suggested that biparental
mating system should be followed for
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_qregtipn of more variability and breaking
“undesirable linkages, and then purelines
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can be developed by pedigree method.
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YIELD, WATER USE AND NUTRIENTS UPTAKE OF

WHEAT AS INFLUENCED BY SOWING TIME,
IRRIGATION AND NITROGEN LEVELS.

S. S. PARIH&R AND R. 5. TRIPATHI

ABSTRACT

A field experiment was conducled at the Research Farm of Indian Institule of
Technology, Kharagpur, India lo evaluate the effects of nilrogen and irrigation levels
under ditferent sowing times on wheat during winter seasons (November-March) of
1978-79 and 1979-80. The grain yield wes highest when sowing was done during the
second forinight of November. Delaying the sowing beyond 30th Movemnber resulled
in decreased yields. Early sowing also produced significantly less yield as compared
to normal sowing time. Grain yield Increased significantly upto 100 kg Mfha. lirigations
scheduled at 0.8 IW/CPE ratic recorded the highest grain yield. Nitrogen uplake was
maximum when sown al normal lime. Water-use efficiency (WUE) decreased with
increase in IW/CPE ratio from 0.8 to 1.0. Nonelheless, relatively more mpoisture was
extracted from the upper layer at 1.0 IW/CPE ratio as compared to 0.6 and 0.8 ratios.
However, soil moisture exiraction from deeper layer was comparalively more under
0.6 IW/CPE than under 0.8 and 1.0. Application ol nilrogen favoured the extraction
of soil moisture from deeper layer.

KEY WORDS: Winter wheat, Sowing time, Nitrogen uptake,
water use Efficiency, Grain yield.

Department of Agricultural Eugiu]eering, Indian Institute of Technology, Kharagpur - 721 302.

Optimum time of sowing, one of
the most important factors in influencing
the crop yield, primarily depends on
the residual moisture retained after the
harvest of the preceding crop, the
temperature at the time of sowing and
suitability of climatic condition during

growth. The main objective of irrigation
is 1o minimize yleld reduction due to
water deficit. However, irrigation water
is a limited resource and therelore,
Irrigation practices mus! be rationalized
for higher water-use efficiency. It ap-
pears thal frequent irrigations alter pre-



