Journal of Horticultural Sciences
ISSN: 0973-354X
subbaraman.Sriram@icar.gov.in
Society for Promotion of Horticulture
India

Journal of Horticultural Sciences

Variability and Genetic Divergence in
Vegetable Cowpea Germplasm of Goa

Thangam, M; Ramachandrudu, K; Ashok Kumar, J; Safeena, S.A.; Priya Devi, S
Variability and Genetic Divergence in Vegetable Cowpea Germplasm of Goa
Journal of Horticultural Sciences, vol. 15, num. 1, 2020

Society for Promotion of Horticulture, India

Disponible en: https://www.redalyc.org/articulo.oa?id=577074698006

Esta obra esta bajo una Licencia Creative Commons Atribucién-NoComercial-Compartirlgual 4.0 Internacional.

r@&a‘y@ ' (;Trg PDF generado a partir de XML-JATS4R por Redalyc

Proyecto académico sin fines de lucro, desarrollado bajo la iniciativa de acceso abierto



https://www.redalyc.org/articulo.oa?id=577074698006
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/

Journal of Horticultural Sciences, vol. 15,

num. 1, 2020

Society for Promotion of Horticulture,
India

Recepcién: 22 Noviembre 2019

Aprobacién: 05 Enero 2020

Redalyc: https://www.redalyc.org/
articulo.0a?id=577074698006

Original Research Papers

Variability and Genetic Divergence in

Vegetable Cowpea Germplasm of Goa

M Thangam thangamgoa@gmail.com

ICAR —Central Coastal Agricultural Research Institute, India
K Ramachandrudu

ICAR Directorate of Oil Palm Research, India

J Ashok Kumar

ICAR Central Institute of Brackishwater Aquaculture, India
S.A. Safeena

ICAR- Directorate of Floricultural Research, India

S Priya Devi

ICAR —Central Coastal Agricultural Research Institute, India

Abstract: Vegetable cowpea or Yard long bean [Vigna unguiculata vax. sesquipedalis
L. (Walp)] is a warm season leguminous crops grown especially for vegetable
purpose along the west coast of India. In Goa, pole type varieties are preferred
over bushy types as they offer multiple harvests with comparatively longer pods.
There is wide variability found for different morphological and other traits in the
local types cultivated in the state of Goa. Exploration of genetic variability in
the available germplasm is a prerequisite for initiation of any successful breeding
programme. Twenty nine genotypes of vegetable cowpea including three improved
varieties collected from different parts of Goa state were evaluated for twelve
quantitative characters including yield. High variability was observed for pod yield/
plant, number of pods/plant and pod length. The high variability for pod yield per
plant is apparent as the pod yield ranged from 315.25 to 2070.45 g/plant with an
average of 827.48 g per plant. Pod yield depends on number of pods per plant, pod
length and pod weight. Number of pods per plant ranged from 36.65 to 147.80.
Pod weight depends on pod length, number of seeds per pod and hundred seeds
weight. Wide variation was observed for all these characters in the present study.
The GCV value was maximum for pod yield per plant (g) followed by pod weight
(g) and number of pods per plant. Low values of GCV were observed for days to
first flowering, days to first harvest and number of seeds per pod. In the present
study, the twenty nine genotypes could be grouped into fourteen clusters based on
genetic distance. High coeflicient of variation was observed for pod yield per plant,
pod weight, number of pods per plant and pod length indicating their significant
contribution in determining the inter cluster distances.

Keywords: Correlation coefhicient, Genetic divergence, Quantitative character,
Vegetable cowpea.

INTRODUCTION

Vegetable cowpea popularly known as Yard long bean (Vigna unguiculata
var. sesquipedalis) is an important leguminous vegetable crop of South
India. Vegetable cowpea is an important vegetable grown as intercrop
in different cropping systems. (Khanpara er al, 2016). In Vegetable
cowpea, among the different parts analyzed shells were rich in dietary
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fiber. Seeds were nutrient dense as compared to pods and shells, but
more in antinutrients (Tiwari et al., 2019). In Goa, pole type cowpea
with indeterminate growth habit producing long green fleshy pods are
preferred and fetch premium price in the market through out the year.
There are many varieties released in case of bush type of cowpea but the
availability of improved varieties in pole type vegetable cowpea is rather
scanty. Not much work has been carried out on the genetic improvement
of pole type vegetable cowpea. There is wide variability found for different
morphological and other traits in the local types cultivated in the state
of Goa. Exploration of genetic variability in the available germplasm is
a prerequisite for initiation of any successful breeding programme. In
spite of its popularity and importance very little effort has been made to
upgrade the genetic makeup of this crop. Hence, the present investigation
was carried out systematically to evaluate the local accessions to estimate
the extent of genetic variability, heritability, genetic advance and genetic
divergence in the locally collected germplasm of vegetable cowpea.

MATERIALS AND METHODS

Twenty nine genotypes of vegetable cowpea collected from different parts
of Goa including three released varieties were evaluated in a randomized
block design with two replications during 7abi seasons starting from
2012-2016 in paddy fallow land. The soil is sandy loam with a pH of 5.1
with medium phosphorous and potassium availability. Recommended
package of practices were followed to raise a good crop (Anon. 2004).
Observations were recorded on twelve important quantitative characters,
viz., plant height (cm), number of primary branches, leaf length (cm),
leaf width (cm), days to first flowering, days to first harvest, pod length
(cm), pod weight (g), pods per plant, number of seeds per pod, 100 seeds
weight (g) and pod yield per plant on five randomly selected plants/
genotype/replication. The analysis of variance was carried out as suggested
by Panse and Sukhatme (1985). The genotypic and phenotypic coefhicient
of variation was calculated as per the formula suggested by Comstock and
Robinson (1952). Heritability (broad sense) and genetic advance were
worked out as per the procedure given by Burton and De Vane (1953)
and Allard (1960).

RESULTS AND DISCUSSION

Among the twelve quantitative characters studied, the twenty nine
vegetable cowpea genotypes exhibited highly significant differences for all
the characters indicating high variability in the cowpea accessions (Table
1). Wide range of variation was observed for all the characters studied.
Highest variation was observed for pod yield/plant, number of pods/
plant and pod length (Table 2). Such a high variability for the above
characters was also reported earlier by De Mooy (1985), Resmi (1998)
and Narayanankutty ez 4/. (2003).
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In the present study, all the characters exhibited narrow differences
between the value of PCV and GCV. This indicated low impact of
environment on the expression of all the quantitative characters. The
same was reported carlier by Narayanankutty ez /. (2005).

The GCV value was maximum for pod yield per plant (g) followed by
pod weight (g) and number of pods per plant. Low values of GCV were
observed for days to first flowering, days to first harvest and number of
seeds per pod (Table 2). Shobha and Vahab (1998) and Narayanankutty
et al., (2003) reported high GCV for yield per plant and pod weight in
vegetable cowpea. Low GCV values for days to first floweringand number
of seeds per pod has been reported by Sreekumar ez al, (1996). The resules
of analysis of variance for different traits are given in Table 3.

The high variability for pod yield per plant is apparent as the pod
yield ranged from 315.25 to 2070.45 g / plant with an average of
827.48 g per plant. Pod yield depends on number of pods per plant,
pod length and pod weight. Number of pods per plant ranged from
36.65 to 147.80. Pod weight depends on pod length, number of seeds
per pod and hundred seeds weight. Wide variation was observed for
all these characters in the present study. Similar findings have been
reported by other workers (De Mooy(1985), Resmi (1998), Shobha and
Vahab(1998) and Narayanankutty ef 4/.,(2005)

With the help of variability and subsequent GCV alone, it is not
possible to determine the amount of genetic variation that is heritable
to the further generations. Burton and De Vane (1953) suggested that
GCV combined with estimates of heritability would give the best results
of genetic advance to be expected from selection. In the present study,
heritability values were high (>90%) for all the characters studied except
number of seeds per pod. High values of heritability for quantitative
characters have also been reported by earlier workers, Sobha and Vahab
(1998) and Narayanankutty et al. (2003). The accurate value for heritable
variation can be estimated when heritability is combined with genetic
advance. In the present study, high heritability coupled with high genetic
advance was observed for pod yield per plant (g) and pod weight (g).
This may be due to the preponderance of additive gene action for
these characters there by indicating the advantages of selection for
their improvement. High heritability coupled with highgenetic advance
for above characters in vegetable cowpea has been reported by Resmi
(1998) and Narayanankutty et al. (2003). Other characters viz.,days to
first flowering, days to first harvest, numberof seeds per pod and leaf
length has recorded highheritability of more than 90 per cent but their
geneticadvance is very low (<30%) indicating the nonadditive gene action
for these traits. This impliesimprovement of above traits by pyramiding
desirablegenes through suitable hybridization programmes.
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Table 1

Mean performance of vegetable cowpea germplasm of Goa

S.MNo.AccessionPlant [No of 10 Leafl Leaf [Daysto [Days [Podl Pod [Pods [Noof 100 [Pod

number |height branches jength width [1st to 1st |ength wwe ig [per seeds [seeds [yield

flowering harvest lht plant per [weig per
od [ht lant

1 WCG1 4.43 |6.60 1345 93.68 4300 5760 |35 17(1058F7.00 (1461 [17.32 32050
2 WCG2 .29 |B.25 11.338.25 [50.40 7115 407712367765 (1470 [27.23|950.50
= WVCG3 4385 |5.25 1063777 [51.30 71.00 4735(13.20|74.40 (1376 [25.65|1030.45
4 WCG4 623 4.10 1254 9.56 46.40 E0.00 64703552 |58.35 (1319 [19.22 |12070.45
= WCGS =46 |5.60 998 [B.47 5220 59,70 |4085[83.2¢ [54.50 [17.34 [25.25 50550
= [VCGE 437 [5.85 1128567 [E&6.15 £9.90 |39.429.00 |50.45 |16.97 [19.52 |455.40
7 WCG7 .90 |5.25 11.133.32 4850 G230 |37.53[8.47 6715 (1515 (1490|565 65
[&] WCGE 4.26 |4.60 1221 93.14 4350 G000 |37 901158147 801563 [18.47 |1710.65
E WCG3 435 |4.85 11.343.34 4520 G0.30 3663 [3.80 |32.45 (1452 [22.50)910.40
10 [WCG10 4.41 |6.65 10.84 797 5060 6590 4032011137250 (1477 [13.45|810.00
11 WCG11 499 |4.40 11.858 740 4640 G420 412410 83975.50 [15.88 [20.11|850.45
12 WCG1Z2 4564 |4.80 11.08 727 |51.80 7710 4301360 |55.40 [16.55 (1539|555 40
13 WCG13 .72 |5.05 11.78|8.29 [54.50 74.20 40551284 51.50 [17.91 [20.21 |660.25
14 WCG14 431 4.15 13739393 4420 51.20 |41.133.74 |g5.05 [1551 [20.51 63525
15 WCG1S 4.38 |5.00 12781066 4260 E0.00 39021068 |85.35 [15.97 [19.29]910.45
16 WCG16 475 |4.85 1224358 4530 G070 2797 B.22 [83.60 [15.26 [20.93 52065
17 WCG17 4.08 4.70 12.002.80 5160 2830 |21.54(10.6159.10 (15,99 [22.33 |625.20
158 WCG13 4.46 |4.25 13680393 5520 5700 |33.36 866 |36.65 [18.11 [20.11|315 .25
19 WCG19 =39 |5.05 10.54 10,29 42.10 CE.0D |46 13(12.08|44.15 1575 [15.04|527.30
20 WCG20 454 |4.85 11.422.05 4440 71.90 |5195(120352.20 (1497 175560620
21 WCG21 4.43 |5.55 11.3319.24 44.00 Fl.e0 45141113 |86.45 [13.03 [20.05 905,45
22 WCG22 495 |E.25 120710.21 46.10 7020 |5S950(18.12F2.50 (16886 [22.29|1374.15
23 [WCG23 410 |5.15 11.7493.87 |44.00 6560 55641057 |10550(16.04 [20.39)1183.55
24 WCG24 472 |5.30 1114361 |51.80 75.40 4687 [13.31|31.60 [13.06 [23.56|1262.45
25 [WCG25 486 |4.95 1233310 |51.00 7760 487714034580 [13.61 [20.61 |697.50
26 WCG2E .95 |4.65 13131120 4870 G250 510113946410 (1361 [19.84|783.10
2 7 [ijayanthi[2.90 |6.15 11.1310.95 50.70 7200 |47 2310755070 [12.94 [23.21 40860
28 A Garima [1.00 |5.20 10.0010.89 42,30 G460 51401095 71.30 [12.20 [21.96 707 .80
29 A Suman [1.05 510 9.33 |10.09 4530 G500 542312076520 [13.05 [19.94 635 .45

CDi0.05) 061 |6.BD 082 071 208 2,98 =36 |1Le3 [F.36 192 [1E8Z 12372
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Table 2
Range, mean, PCV, GCV, heritability and genetic advance

for twelve quantitative characters in vegetable cowpea

Characters Mean + SEm  [Range Phenotypic [Genotypic [PCV  [GCV  Heritahility |Genetic
Fariance [variance %) advance
%)

Flant height 4. 1700210 |1.00-6.29|2.51 2. 22 26.45 |25.74 [96.19 7221

Mo of 17 291024 410-325|1.59 1.47 2281 |22.95 [9Z2.92 45 58

branches

Leaf length 11.73+0.29 9338 - 2.41 .25 1224 (1279 |93.28 25. 44
13.73

Leaf width 2294025 A6 - 269 257 1764 |17.25 |9555 =473
11.19

Paysto 15 [47-981.06 [4210-  [33.88 51.64 1213 [11.72 [953.40 23.34

flowering 56.15

Days to ISt 55.99+1 .38 S7.60 - G772 G295 1228 |11.94 [94.43 2589

harvest /B.40

FPod length 44 12+1.16 2797 - 142 48 139,79 2706 |268.80 [9B.12 -4 69
5469

Pod weight 12.09+0.56 522 — =1.48 -0.85 -2.31 |52.94 98.77 12067
35.52

Mo of 70.45+2.54 [3E.E5 - 967 .57 G54 66 44.17 [43.86 [98.67 29.75

oS [ plant 147.30

Mo of 14 939+066 1220 - 4. 45 =.60 1411 |1z66 |B0.43 2338

Beeds [pod 17.91

100 seed Z0.25+0.56 13.45 - Z0.50 1988 2236 |22.02 [36.96 44 57

el ghit 27.23

Yield per plant [527.45+£42.72 21525 - [3024958.45 [299849.38 [E6.55 [BE.18 [98.79 135 49
2070.45

Table 3

Analysis of Variance for Different traits in Vegetable Cowpea germplasm of Goa

Sources of |d.f.

MMean Sun of Squares

[Variation Plant [No of Leaf [Leaf [Days to [Daysto [Pod Pod Pods per No of (100 Pod
lheight branches length [width 1st 1st length fweight |plant seeds |seeds vield
Flowering harvest per meight  per
od lant
Treatments [28.0064.67* |44.42 6753 [F5.31|945.59* [1896.24 [3989.55% 1441 .39* 27091.81 |125.41 [97956.69 [574.08*
Feplications [1.00 0.47  |0.08 0.07 005 003 0.38 132 0.65 0.0z 1.07 1385.77 021
Fesidual 28.002.47 315 4.54 [2.35 258 10570 [F5.13 17.72 =61.41 2455 217408 [17.48

* Significant at 1% level
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Table 4

Clustering pattern of vegetable cowpea genotypes

Cluster Number of Constituent

No. Eenotypes genotypes

i =) WMCG1, WCGE, VOGS,
WiCG9, VCG1S

M1 2 I& Suman , A Garima

1l 2 WiCGE, VCOG13

I 2 WCG1E, WCG17

[ 2 WioG1l, Wi2OG14

W1 2 WOZ2E, WCGz0

[WII 2 WioG10, W2OG12

WL 2 WOo7, WVZGlg

14 2 WioG2d, WCG21

[ 2 ijavanthi, VCGZ2E

A 2 [WCG23, VOG22

I 2 WiCGE VCOGLE

HIII 1 [WiCGd

Y 1 [VioGa

* Significant at 1% level

Table 5
Phenotypic correlation coeflicient among different quantitative characters in vegetable cowpea
Traits Plant No of 1° Leaf Leaf Days to Days to Pod Pod No of No of 100 Yield
height branches length width 1 1" length weight pods/ seeds/ seed per

flowering harvest plant pod weight plant
Plant height 1.000 -0.176* 0.688** 0.345% 0.150%* 0.060 -0.076 0.360* 0.104 0239 0.008 0.423*
No of 1° branches 1.000 -0.373 -0.286 0.061 0.201 0.084 -0.130 0.083* -0.093 0219 -0.046
Leaf length 1.000 0.829 0.033 -0.141 -0.297 0.047 0.064 0.258%* -0.022 0.135
Leaf width 1.000 -0.164 -0.157 -0.073 0.063 0.050 -0.022 -0.024 0.109
Days to 1** flowering 1.000 0.567** -0.229 -0.080 -0.469 0.280* 0.242% -0.318*
Days to 1" harvest 1.000 0.237* -0.039 -0.326 0013 0.220%* -0.195
Pod length 1.000 0.700°%* -0.077 -0.390**  0.055 0.489*
Pod weight 1.000 -0.083* -0.267 0.044 0.737%%*
No of pods/plant 1.000 -0.099 0.072%* 0.596%*
No of seeds/pod 1.000 -0.139%*%  -0.203*
100 seed weight 1.000 0.096

* Significant at 5 % level ** Significant at 1 % level

The success of any hybridization programme depends on the genetic
diversity present in the parents. In the present study, the twenty nine
genotypes could be grouped in to fourteen clusters based on genetic
distance (Table 4). The cluster I was the largest comprising of five
genotypes and remaining clusters had two genotypes each except thirteen
and fourteen that had one genotype each.

The clustering pattern in the present study did not follow any uniform
pattern. The clustering pattern was irregular and the same type of
distribution was earlier reported by Patil and Bhapkar (1987) and
Narayanankutty ez al. (2005).

The correlation studies provide reliable information on the nature and
extent of relationship for bringing about improvement in yield and other
traits. The estimates of correlation coefficients is presented in Table 5.
Characters showing positive and highly significant correlation with yield
per plant were pod weight (0.737) and number of pods per plant (0.596).
On the other hand, yield had negative and significant correlation with
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days to first flowering (-0.318) and number of seeds per pod (-0.203). This
is in accordance with the results of Narayanankutty ez 4/. (2005).

In the present study, high coefficient of variation was observed for
pod yield per plant, pod weight, number of pods per plant and pod
length indicating their significant contribution in determining the inter
cluster distances. Hence, selection of parents differing in traits such as pod
weight, pod yield per plant, number of pods/plant and pod length will be

more useful in future breeding programmes.
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