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SUMMARY

The nature of gene action was studied for pod yield and eight other component traits in vegetable cowpea using 7 x 7 diallel
fashion, excluding reciprocals. The preponderance of non-additive gene action was observed in the inheritance of daysto 50
per cent flowering, daysto first picking and seeds per pod. Whereas, the importance of both additive and non-additive gene
action were noticed for pod yield per plant, leaf area, branches per plant, plant height, pods per plant and protein content.
However, the magnitude of dominant gene action (H,) wasgreater than their corresponding additive gene effects (D) for all the
traits. This suggested that the dominant genes played a significant role in the control of all the characters. The average degree
of dominance (H,/D) °* was found to be in the range of over dominance for al the characters. The distribution of genes with
positive and negative effects was either close to symmetrical or not too distant. Excess of dominant genes against one
recessive gene was not very high astheir ratio ranged between one or two only. One or two gene groups governed characters.
Narrow sense heritability estimates were moderate for branches per plant and plant height, whereas they were low for rest of
characters. JCPL 2000-10x GC 4, JCPL 2000-10 x JCPL 2000-2 and GC 3 x GC 4 were the most promising on the basis of per se

performance, SCA effects and heterosis, which are expected to throw transgressive segregates.
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Cowpea (Vigna unguiculata (L.) Walp.) is an
important quick growing legume crop capable of
withstanding moderate drought conditions. Being a
multipurpose crop, it is grown during rainy and summer
seasons as a vegetable crop in most part of India and
also for grain and fodder purposes. Green tender
marketabl e pods of cowpeahave excellent nutritive values
for human diet. The success of any breeding programme
depends upon the selection of parents together with the
information of nature and magnitude of gene actions
controlling various traits of importance. Diallel mating
system extensively used for the estimation of geneaction
and combining ability isof immensevalueinidentifying
parents and crosses which are likely to yield maximum
improvement for the characters under consideration.
Besideshighyield, correlated morphological traitsarea so
important for harnessing the yield potential fully. In the
past, improvement in autogamus crops in general and
cowpeais particular, was achieved through conventional
breeding procedures like selection from the naturally
occurring variability or induced variability through
hybridization following thetraditional pedigree method of
breeding. Therefore, the present study was undertaken
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to elucidate the nature and magnitude of gene action
involved ininheritance of pod yield and its components
through diallel analysisin vegetable cowpea.

MATERIALS AND METHODS

The experimental material comprised of genetically
diverse seven genotypes of cowpea, namely, JCPL 2000-
7, JCPL 2000-10, GC-2, JCPL 2000-2, GC-3, GC-4 and
Pusakomal and their 21 F, hybrids obtained through mating
in adialel fashion, excluding reciprocals. Both parents
and hybrids were grown during Kharif 2001 in a
Randomized Block Design with three replications. The
parents and hybrids were planted in single row of 3.0 m
length spaced at 60 x 30 cm. All the recommended
agronomic practices were followed to raise good crop.
Data were recorded on five random, competitive plants
for each genotype, in each replication for various
characters(Table 1). Observationson daysto 50 per cent
flowering and days to first picking were noted on plot
basis. Observationsfor number of seeds per pod, number
of primary branches per plant, plant height (cm) and | eaf
area(cm?) wererecorded at last picking. Dataon number
of pods per plant and green tender pod yield per plant (g)
was obtained for each picking and was summed over
picking. The average values were computed. For protein
content (%), the nitrogen was estimated in per cent on
oven dry basis by using modified ‘Kjeldhal method’
(Jackson,1973). The mean values were used for the
analysis to determine genetic components of variation
following Hayman (1954).
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RESULTS AND DISCUSSION

The estimates of genetic parameters, their ratio and
narrow sense heritability for pod yield and its components
are presented in Table 1. The results revealed that the
non- significant values of ‘t?” for all the characters assured
thefulfillment of assumptionsunderlying dialel analysis.
The estimates of additive genetic component (D) and non-
additive genetic component (H,) were significant for pod
yield per plant, leaf area, number of branches per plant,
plant height, number of pods per plant and protein content,
indicating theimportance of both additive and dominance
components in the inheritance of these traits. However,
the magnitude of dominance gene effect (H,) was higher
than their respective additive gene effect (D) for al the
characters, which revealed preponderance of non-additive
gene effect in their expression. Similar results have also
been reported by Singh and Dabas (1992) and Sawant
(1994). In the present study, only dominance components
(H, and H,) of genetic variance were significant for days
to 50 per cent flowering, daysto first picking and number
of seeds per pod. This advocated that these traits were
primarily under control of non-additive gene action. The
present findings are in agreement with the findings of
Savithrammaand Nagaraja (1995) for all the traits except
number of branches per plant.

The estimates of average degree of dominance[H./
D] °® were found more than unity for all the characters,
indicating presence of over dominance. Similar findings
were reported for daysto 50 per cent flowering (Zaveri
et al., 1980); pods per plant (Singh and Dabas, 1992) and
for branches per plant, plant height, pods per plant, seeds
per pod and yield per plant (Sawant, 1994 and
Savithramma and Nagaraja, 1995). The estimates of F
were positive for all the traits except protein content
implying that dominant genes played asignificant rolein
thecontrol of thesetraits. Theequal distribution of positive
and negative aleles in the parents helps the breeder in
selecting a particular desirable trait without losing any
other desirable trait. In the present study, asymmetrical
distribution of positive and negative alleles among the
parentswas observed for all thetraits, asestimated values
of H,/4H, were less than 0.25. Sawant (1994) and
Savithrammaand Nagaraja (1995) have a so reported the
similar results.

The proportion of (4DH,)**> + F / (4DH))°® - F
revealed the relative value of dominant and recessive
alleles among the parents, determining the extent of
genetic gain that can be made in aparticular direction. If
theallelespresent in the popul ation are predominantly of
recessive nature, the extent of genetic gain/ advance will

Pod yield Daysto qus to Number Ledf area Nu(r)r;ber Pliant Number Protein
Sources per plant 50 % first of seeds > height of pods content
i S (cm?) branches
(9) flowering Picking per pod per plant (cm) per plant (%)
D 1366.63* 59.68 39.12 117 1859.66* 3.29* 2886.42** 121.15* 0.31**
+514.14 +28.93 +24.33 +1.11 +695.06 +0.94 +559.85 +42.41 +0.06
Hy 6252.16** 186.98* 156.59* 7.34* 6398.09* 9.04* 5833.90**  552.56** 0.73**
+1237.77 +69.64 +58.58 +2.67 +1673.34 +2.27 +1347.83 +102.11 +0.15
H, 4720.57** 152.13* 128.34 5.90 5710.35* 5.18* 4495.14* 413.39** 0.66**
+1090.65 +61.36 +51.61 +2.35 +1474.45 +2.00 +1187.63 +89.97 +0.13
h? 1218.29 3.02 13.36 -0.10 622.74 1.61 273.65 10.06 0.86**
+732.53 +41.21 +34.67 +1.58 +990.31 +1.34 +797.66 +60.43 +0.09
F 1551.19 23.20 15.73 0.43 773.24 4.89 2627.57 69.58 -0.17
+1233.40 +69.39 +58.37 +2.66 +1667.44 +2.26 +1343.07 +101.75 +0.15
E 71.39 257 3.21 0.23 37.04 0.16 62.44 4.81 0.03
+181.77 +10.23 +8.60 +0.39 +245.74 +0.33 +197.94 +15.00 +0.02
[H./D] 05 214 177 2.00 2.50 1.85 1.66 142 214 1.53
H,/ 4H, 0.19 0.21 0.20 0.20 0.22 0.14 0.19 0.19 0.23
[4DH,1°® + F 1.72 1.25 1.22 1.16 1.25 2.63 1.94 1.31 0.70
[4DH,]%® - F
h?/ H, 0.26 0.02 0.10 -0.02 0.11 0.31 0.06 0.02 1.29
Heritability 2151 25,53 20.29 12.99 24.36 40.68 4551 19.43 23.66
(ns) %
t? 0.10 0.22 0.17 4.30 0.2 1.27 0.59 0.10 3.84

* and ** indicate significant of values at P=0.05 and 0.01, respectively
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be limited. On the other hand, it is desirable that there
should be dominant genes, if any, worthwhile selection
gain can be had. Thisratio of dominance and recessive
genes was more than unity for all the traits except for
protein content, showing that the dominance geneswere
more frequent than recessive ones. Protein content was
controlled by excess of recessive genes as the said ratio
was |less than unity. The estimates of two proportions of
genetic components, namely, H,/4H, and (4DH,)*> + F/
(4DH,)** — F thus gave contradictory results regarding
symmetrical distribution of alleles with positive and
negative effects and were not always followed by the
equal distribution of dominant and recessive alleles,
respectively. In other words, dominant allelesmay or may
not be associated with positive effect. Likewise, a
recessive alele may or may not be correlated with a
negative effect. More the dominant genes more is the
gain expected. The results showed that the numerical
values ranged between 0.70 for protein content to 2.63
for number of branches per plant which indicated that
the recessive and dominant genes were not in high
disproportion and most of allelic pairswould be exist in
heterozygousforms. Similar resultswere earlier reported
by Zaveri et al. (1980), Singh and Dabas (1992), Sawant
(1994) and Savithramma and Nagaraja (1995).
Knowledge of number of genes responsible for a
particular trait isimportant for the genetic progressthrough
selection. The ratio of h’/H, of gene groups was found
lessthan unity for al the traits except protein content. It
indicated one major group governing the inheritance of
these traits, whereas protein content suggested the
presence of two major gene groups. Zaveri et al. (1980),

Singh and Dabas (1992) and Sawant (1994) reported
similar results.

Estimated narrow sense heritability ranged between
12.99 per cent (seeds per pod) to 45.51 per cent (plant
height). Narrow sense heritability was found to be
moderate for number of branches per plant and plant
height, whereas, it waslow for remaining characters. This
suggested the preponderance of non-additive gene action
for these traits. Bhaskaraiah (1978) reported very low
heritability for daysto 50 per cent flowering and number
of pods per plant. Thiyagargjan (1989) observed low
heritability for number of branches per plant and pods
per plant; while it was high for plant height and number
of seeds per pod. Narrow sense heritability was low for
branches per plant and pods per plant as recorded by
Savithramma and Nagaraja (1995).

Yield is a character of economic importance for
which considerable magnitude of heterosiswasregistered
in number of crosses. Inall, 14 and 10 hybrids manifested
significant positiverelative heterosisand heterobeltiosis,
respectively. The magnitude of heterosiswas ranged from
-43.33 (GC-2 x JCPL 2000-2) to 67.12 % (JCPL 2000-
10 x GC-3) over mid parent, while, it was varied between
-45.45 (GC-2 x JCPL 2000-2) to 30.84 % (JCPL 2000-
10 x JCPL 2000-2) over better parent. Ten top high
yielding hybridsfor podyield per plant arelistedin Table
2. The cross JCPL 2000-10 x GC-4 having highest per
se performance, high heterosis and good SCA effect for
pod yield per plant. Thiscrossalso registered significant
and useful heterobeltiosis for seeds per pod, pod length
and branches per plant. JCPL 2000-10 x JCPL 2000-2
had highest heterobeltiosis, ranked second in per se

Table2: Ten top high pod yielding hybrids with heterosis over mid (MP) and better parents (BP), alongwith their SCA effects

and component traits showing significant desirable heterobeltiosisin vegetable cowpea

S N . Pod yield per plant (g) Heterosis (%) over SCA Significant dw rable
No.  Promising hybrids Hybrids P, P, MP BP effects “f;ﬁgﬁf;ﬁ‘;fg
1 JCPL 2000-10 x GC-4 246.00 169.67  196.33  34.43**  2530** 42.27** SP, PL, BP
2. JCPL 2000-10 x JCPL 2000-2 222.00 169.67 135.67  45.41** 30.84** 43.45** SP, LA, PH, PP
3. GC-3x GC-4 211.67 77.67 196.33  54.90** 7.81%* 53.79** SP
4, JCPL 2000-10 x Pusakomal 210.67 169.67 126.33  42.34** 24.17%* 22.49** SP, LA, PP
5. JCPL 2000-10 x GC-2 207.00 169.67 146.67  30.87** 22.00** 20.12** PP
6. JCPL 2000-10 x GC-3 206.67 169.67 77.67 67.12** 21.81** 25.86** LA, BP, PP
7. GC-2x GC-3 185.67 146.67 77.67 65.53** 26.59** 44.64** BP, PP
8. JCPL 2000-7 x Pusakomal 176.67 165.33 126.33  21.14** 6.85** 23.60** SP, PL, PH, PP
9. JCPL 2000-2 x Pusakomal 167.33 135.67 126.33  27.74** 23.24** 27.27** SP, PH
10. GC-2 x Pusakomal 163.33 146.67 126.33 19.66** 11.36** 14.94 PH

SE. + 11.95 10.38 12.07 7.58

Where, SP = Seeds per pod, PL =Pod length, LA = Leaf area, BP = Branches per plant,
PH = Plant height, PP = Pods per plant
* and ** indicate significant of values at P=0.05 and 0.01, respectively
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performance and high SCA effects. This hybrid also
showed significant and desirable heterotic effects for
seeds per pod, leaf area, plant height and pods per plant.
Similarly, the cross combination GC 3x GC 4 ranked third
in per se performance, high heterosis and first ranked in
SCA effect for pod yield per plant. Thus, these all three
hybridswere most outstanding promising for pod yield on
the basis of per se performance, SCA effects and high
heterosis. These crosses are likely to produce superior
segreants in subsequent generations.

Anoverall examination of resultsreveal ed that both
types of gene actions were noticed in most of the

characters. However, pod yield and its components had
preponderance of non-additive gene effects besides
additive effects. Thus, improvement in cowpea for the
charactersunder study may be expected through standard
sel ection procedures, which may first, exploit the additive
gene effect. Simultaneously, care should be taken that
non-additive effects were concentrated rather than
dissipated. It is therefore, suggested that reciprocal
recurrent sel ection breeding procedure should befollowed
which meets the requirement of utilizing both the gene
actions.
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