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ABSTRACT

Background: Cowpea is a major pulse crop in India. Developing cowpea cultivars with high yield and sustainable protein content
contributes to food and nutritional security. Hybridization followed by careful selection of genotypes from the early segregating populations
may produce a final cultivar with high yield coupled with high protein content.

Methods: The genetic material used in the present investigation were derived from crosses of three cultivars i.e., H10 (Anaswara x
PKB 3) and H11 (Anaswara x PKB 4). The crosses were evaluated in the Department of Plant Breeding and Genetics, Kerala
Agricultural University, Thrissur during cowpea season 2015-2017. Trait association based on correlation and path analysis was
carried out with phenotypic data from F, and F, generations of the crosses.

Result: In F, generation of cross H10, number of pods per plant and number of seeds per pod displayed significant positive correlation
with seed yield per plant. In F, generation of cross H10, number of pods per plant and 100-seed weight per plant exhibited significant
positive correlation with seed yield per plant. In cross H11, number of pods, pod length, single pod weight, number of seeds per pod
and 100-seed weight revealed significant! positive correlation with yield in segregating generations. On path analysis, various quantitative
characters showed positive direct effects on seed yield. Selection of segregants based on the yield contributing characters is likely to

be desirable for yield improvement in cowpea.

Key words: Correlation analysis, Cowpea, F, and F, generations, Indirect selection, Path analysis.

INTRODUCTION
Cowpea [Vigna unguiculata (L.) Walp; 2n=2x=22] is an
ancient crop, originated from the African continent which
was widely grown in Africa, South East Asia, Latin America
and Southern parts of the United States in Neolithic times
(Agyeman et al., 2014). In India, cowpea is known since the
Vedic period and commercially used for tender green pods
as vegetables, dried seeds as pulses, foliage as fodder and
as cover crops. The botanical species Vigna unguiculata
has three cultivated and two wild subspecies. Vigna
unguiculata subsp. unguiculata has the widest distribution
and most diverse cultigroup of the cultivated subspecies of
unguiculata. Culti group biflora is used as dry seeds and
fodder. Sub-species sesqupedalis is known as yard long or
asparagus beans (Lo et al., 2018). Cowpea is cultivated
around the world in tropical, sub-tropical and warm-season
regions. About 15.06 m ha of area is covered by cowpea
with a global production of 8.90 mtn, with an average yield
of 0.59 mt ha™'. Average yields on a global scale increased
largely from 0.38 mt ha™ in 1900 to 0.59 mt ha™ at present
(FAO, 2020). The development of improved cultivar and good
agronomic practices boosted the production of this crop.
Cowpea seed has 17.60 to 25.71 per cent of average
protein, form an accompaniment in the diet along with staple
cereals and starchy foods (Morris et al., 2020). The crop is
of importance for food and nutrition security, particularly for
poverty-stricken consumers and can potentially improve
health, reduce hunger and stabilize ecosystem resilience
(Munoz-Amatriain et al., 2017). In cowpea, the protein
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improvement approach is inappreciable because yield
attributes are negatively correlated with protein content and
breeding programs are focused primarily on producing
cultivars with high yield (Iseki et al., 2020). Knowledge of
genetics of storage proteins and their character association
is a pre-requisite to utilize the potential in enhancing the
functional quality of the crop. Variations in protein content
among cultivars were found to be large (Dakora and Belane,
2019). Incorporation of variants in the breeding program may
result in high protein cultivar with other desirable characters
correlated to yield. Seed yield of a crop can be enhanced
by indirect selection through other associated traits.
Correlation studies give a better understanding of the
contribution of various traits towards seed yield and also a
possible relationship among the traits. Contrarily, path
coefficient analysis partition the direct and indirect effects
of various traits on seed yield through cause-effect
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regression analysis. The present investigation is based on £ g .
phenotypic correlation and path coefficient analysis of 5 ‘é = -
segregating generations (F, and F, generations) in cowpea. o o
)
MATERIALS AND METHODS § 3 ‘E -~ g
Plant Material “ >3 <
Two biparental hybrid populations derived from a cross -
between Anaswara x PKB 3 and Anaswara x PKB 4, § % S I i}'
designated as cross H10 and H11, respectively, were used S g ~ - g S
o T
for evaluation of segregating progenies to derive breeding -
lines with superior yield coupled with high protein content. 5 . .
Anaswara, the female parent is a high yielding variety of g 3 3 ‘c;g ;.3 g
Kerala with moderate protein content and it showed trailing E § e cge
growth habit. PKB 3 and PKB 4 varieties were released by z
UAS Bangalore have high protein content with stable yield 3 . . . N
showing bushy and semi-dwarf type of growth, respectively. e ®5 - g 2
F,and F, generations of these crosses were evaluated for ) ?E” g 2d o 2
high yield and high protein content in the present Qo
investigation. o .
y 5|35 E 8538¢F
Growth conditions § 58 e g =
The research was conducted at the Field Block of e
Department of Plant Breeding and Genetics, College of i - o i oo i i
Horticulture, Kerala Agricultural University, Thrissur, Kerala = g g & -22c 8 § §
(latitude 10° 32’ N and longitude 76° 16’ E, elevation 40 (ID z a9 ©3 o595
MSL) during cowpea season 2015-2017. The parents and 8
crosses were grown in field condition, following the package Sle o % %
. ; 5 |° . 0 @O - ni3P
of practices recommended for the crop. The annual rainfall cle? 2 -~85238383
was 1751.60 mm. The mean maximum and minimum % g- 2 ©S3c0
temperature during the growing season was 30.17°C and g g
22.54°C, respectively. Sle = f o Nt oo e ol
. . . Wle s O mDO MoKk Foma|g
Phenotypic data collection and analysis cla~ g - X g g @ g g g S|oe
~—1a - o v T o 1 T T [0)
A total of 200 progenies in a cross segregating in the F, § f
population were evaluated for twelve quantitative characters. R o A . . s
The traits were observed in individual plants of crosses H10 - ; 5 5 _xp § § i § § S © §
and H11. Seed yield was determined by the weight in grams Z g3 25993 9coco|E
of total seeds per plant. Protein content was estimated 5 - 3
biochemically by Lowry’s method (Sadasivam and g - 2
Manickam, 1992) and expressed as per cent protein. Other Sls 8 o NO - gfE 0o~ S
. Q,O_cc T 90T YS90 0 N~|R
quantitative characters under study are evaluated by >|lc 2 & -9 9 =20 9Q=o |3
. T2 & & @ Qo s 0 s QQRo ot
standard procedures. A hundred plants from selected lines S 5 Y © vt 3
of the F, population along with their parents were evaluated § 5
for quantitative characters in the F, generation. g §
Data analysis ggzg 3g%geggg$ggﬁ
) o ] Zl82s|l~e--92a0g999 9|
The phenotypic data of quantitative characters observed in Q|0 = © Q200002 o 3
F, and F, generations were subjected to phenotypic é £
correlation and path coefficient analysis using IBM SPSS % ©
statistic version 2.0 software. IS) ® S
g t o)) ° -8 e
O © - @ = 38 a ’D‘., —| =
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RESULTS AND DISCUSSION g EgelcE-58zz:2|%
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Interrelationship study in F,and F, generation of crosses é f’fc) 2 2= £ e 28 § s 8|
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In cross H10 (Table 1), number of pods per plantand number = g g 5 o % §_ % §_ ° 3 % 3 %
of seeds per pod displayed significant positive correlation o 2) =% DR ) 38 .: £l
with seed yield per plant. Days to first flowering, number of S & §sgasrgs3e5 S §¢® 3
yield per plant. Lay: 9 S = azooo0zaecnzlhalf
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pods per plant, single pod weight and 100-seed weight £ E _
exhibited a significant negative correlation with protein % % = -
content. It is evident that the yield contributing characters a3
are negatively associated with protein content. In cross H e
11 (Table 2), number of pods per plant, pod length, single 33 ;3 9
pod weight and 100-seed weight revealed significant positive o = & © 2
correlation with seed yield per plant. Protein content had <
significant negative correlation with days to last harvest, 3 . x
indicating more the crop duration the protein constitution is 3 5 o - f?, §
affected. The characters associated with seed yield in F, § g 2 ©
generation (Table 3 and 4) were similar to F, generation
indicating that duration of crop, number of pods per plant, "E - f oo
pod length, pod weight, number of seeds per pod and 100- 2 § B - § S =
seed weight was identified as major yield contributing Eg = S o ©
characters. In the present study, negative correlation =
between seed yield per plant and protein content of seeds §_ = S
was not detected, indicating a possibility of improving and e 2 ] - g g E 5
stabilizing seed protein content while maintaining the yield 2z S s o °
and yield related quantitative attributes. These results are % @
confirming with past studies (Vir and Singh., 2014, Meena x| g € = s by 0
et al., 2015, Mbuma et al., 2021) suggesting that, in cowpea, g8 g § -g2 Q €«
the above-mentioned traits are helpful for selecting a 2 - c S oco°
superior line in segregating population, simultaneously, fixing g
the level of protein content. Study by Throat and Gadewa - I LRI hy
(2013) reveled that seed yield per plot showed strong T|g g2 - 3 g 2 g 5 2
positive significant correlation with number of pods per plant @ e e
and clusters per plant. Plant height exhibited significant g
positive correlation with number of branches per plant in 5|2 . % 5N g § <
segregating generations, indicates plant develops more 51285 -3 g z 2 2 = g
branches when grows taller. The results coincide with the g a < @7 " e ' §
ones reported by Srinivas et al., 2017. Days to first flowering S o
exhibited significant positive correlation with days to first iﬁ. *g . @2 N f,; LRI 983y|3
harvest, indicates in nature when the plants are early to cla*T g TS oS 22 S s o %
flower is early to harvest. The segregating generations did g|° < O CE
not show any significant relationship between seed yield E3 > . s
and protein content. This provides a confidence for § *g £ e N8eQ538c 8
developing a cultivar with high yield and superior protein 5l g~ % - 38 S S23s233|8
content in cowpea through combination breeding. g9 = e e 7 ' 2
Path coefficient studies in F, and F, generation:Seed ? 2
yield |sa.com.plex characterdlrgctly and mdwgctlyassomated g - g -~ © ool ondow §
by contributing traits. The direct and indirect effects of ol g -EC) s -83 © g § 8 e 8 8 S g
quantitative characters towards yield is analyzed by path ®B|Z g8 = SPIQOo 590 o0|5
coefficient analysis and grouped as per Lenka and Mishra ‘é < 19
(1973). Plant height, number of branches per plant, days to z 3
first harvest, days to last harvest, pod length, number of S - N 3
seeds per pod and 100-seed weight displayed positive direct S|E5E|_ 588383588888
effect on seed yield per plant (Table 5). In F,generation plant gla 2= §gocc9c9c529 S
height, days to first flowering, number of pods per plant, 5 =
single pod weight and 100-seed weight displayed positive % E
direct effect on seed yield per plant (Table 6). Protein content 5 ® §
showed negative direct effect towards seed yield per plant Z £ o = G §_ =5 ~| &
per plant in both generations. Santos et al. (2014) reported S z ° £ 3 e £ 32 282
that days to flowering, days to last harvest, pod length and % K _% E &2 g § 25 %_ g )
pod weight showed direct effect on seed yield. A study £ £ = s 3 8 % P ug 25 €15
conducted by Neema and Palanisamy (2001); Bhardu and & © f o9 9 2 ?-)- 5 8 2 2 o
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CONCLUSION

Seed yield is a complex trait which depends on genetic and
environmental factors. Therefore, direct selection based on
seed yield in the segregating generations will not be effective
always. Direct advancement of breeding lines with high yield
and protein content may not be effective, as lines segregates
in consecutive generations. Selection based on yield
contributing characters such as number of pods per plant,
number of seeds per pod, pod length, pod weight and 100-
seed weight by fixing protein percentage in early segregating
generations are suggested for enhancing the seed
yieldalong with protein content of cowpea.

Conflict of interest: None.
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