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A Path Coefficient Analysis for Growth, Yield and Yield Components in Vegetable Cowpea...
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ABSTRACT: Path analysis study was conducted with nine vegetable cowpea varieties and fifteen component characters are
taken into consideration. The results revealed significant direct positive effect of plant height, dry matter, pod yield per plant,
days to first flowering, Days to first picking, Pod length, mean pod weight for pods per plant Hence selection based on these
traits would be effective in increasing the seed yield.
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INTRODUCTION

Cowpea (Vigna unguiculata (L.) Walp.) is one of the
most important food legumes which serve as vital
source of protein in the diet of the people of
developing countries. It is widely grown in the third
world for its cheap source of dietary protein (Ibrahim
et al., 2010). Cowpea has considerable adaptation to
high temperatures and drought compared to other
crop species, but is intolerant of frost. Cowpea is
usually better adapted to drought, high temperatures
and other biotic stresses than other crop plant species
(Ehlers and Hall, 1997). It is primarily grown in drier
regions of the world where it is one of the most
drought-resistant food legumes (Dadson et al., 2005).

Cowpea yields have been low compared to in
experimental plots. Part of the reason for this low
yield have been attributed to insect pests and diseases,
use of low yielding varieties and plant population
density.

Selection of high yielding crops with wider
adaptability shall not be only very useful but shall
induce increasing productivity. Genetic
improvements of pod yield alone is not possible
through phenotypic selection because of polygenic
nature and low heritability. Hence selection through
correlation response entailing several contributing
factors which influence pod production both directly
and indirectly shall be most appropriate. Therefore,

an understanding of relationship between yield and
its components is fundamental for selection process
and its relationship can be explained by means of path
analysis. Path coefficient analysis provides a more
realistic understanding of the relationship as it
partitions the correlation coefficient into the direct as
well as the indirect effects of the variables. Path
analysis provides information on the path through
which the component characters influences the
expression of an economic character like yield and
have been used extensively in the improvement of
many crops by many workers. The present
experiment was conducted to study direct and
indirect contributions of some yield contributing
characters towards pod yield of some cowpea
varieties.

MATERIALS AND METHODS

A field experiment entitled “Evaluation of vegetable
cowpea (Vigna unguiculata L. Walp) varieties for high
yield in coastal Andhra Pradesh” was carried out
during 2011 at Horticultural college and Research
Institute, Dr. Y. S. R. Horticultural University,
Venkataramannagudem, West Godavari District. The
experiment was arranged in a randomized block
design (RBD) with 3 replications. The experiment was
arranged in a randomized block design (RBD) with 3
replications. The nine varieties viz., Arka Garima (T1),
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Arka Suman (T2), Bhagya Lakshmi (T3), Vellayani
Local (T4), Khashi Kanchan (T5), Baramasi (T6),
Gomthi (T7), Pusa Komal (T8) and local check (T9)
were assessed for different growth and yield
attributing characters in the field.

The land was prepared into plots of size 3.0 m x
2.7 m and the seeds were directly dibbled 5 cm deep
on ridges adopting a uniform spacing of 60 cm
between the rows and 30 cm within the row. Before
sowing, farm yard manure was applied to the soil as
a basal dose as per the recommendation. Nitrogen was
applied in the form of urea (46% N) @ 25 kg ha-1 in
two equal splits ie., as a basal dose and subsequent
dose at flowering stage by placement method.
Phosphorous was applied in the form of single
superphosphate (16% P2O5) and Potassium was in
the form of Muriate of potash (MOP) (58-62%K2O).
Both phosphorus and potash were applied completely
as a basal dressing @ 50 kg ha-1. Irrigations were given
at 5 days interval depending upon moisture condition
of experimental plot, to maintain uniform soil
moisture throughout the crop growth period. Hand
weeding was done at 15 and 30 days after
germination. The crop was duly protected from pests
by fortnightly spraying of Carbaryl (3g l -1) for
controlling of sucking pests, Endosulphon (2 ml l -1)
and Malathion (2 ml l -1) were used for the control of
pod borers.

Five plants in each plot were tagged from the net
plot of each treatment in each replication for recording
the observations. The observations on plant height,
number of primary branches, number of leaves, dry
matter accumulation per plant, days to first flowering,
days to 50 per cent flowering, crop duration, pod
length, pod girth, seeds per pod, pods per plant,
individual pod weight, test weight and pod yield per
plant were recorded.

Path coefficient analysis was carried out using
phenotypic correlation values of yield components on
yield as suggested by Wright (1921) and illustrated
by Dewey and Lu (1959). Standard path coefficients
which are the standardized partial regressing
coefficients were obtained using statistical software
packages called GENRES. These values were obtained
by solving the following set of ‘p’ simultaneous
equation using the above package.

P01+ P02 r12+ ————+ P0P r1P = r01

P02 r21 + P02 + ————+ P0P r2P = r02

 

P01rP1 + P02 r2P + ————+ P0P = r0P

Where, P01, P02, ——————— P0P are the direct effects
of variables 1,2,————p on the dependent variable
0 / r12, r13, -—————— r1P———— r P(P-1) are the
possible correlation coefficients between various
independent variables / r01, r02, r03 —— r0P are the
correlation between dependent and independent
variables.

The indirect effects of the ith variable via jth variable
is attained as Poj x rij. The contribution of remaining
unknown factor is measured as the residual factor,
which is calculated and given below.

P2ox = 1-[P2
01+2P01P02r-12+2P01P03r13+ ——————+

P2
02+ 2P02P03r13+ ————+P2

0P]

Residual factor = 2
oxP

Direct or indirect effects were categorized as
suggested by Lenka and Mishra (1973) are given
below:
Negligible - 0.00 to 0.09;
Low - 0.10 to 0.19;
Moderate - 0.20 to 0.29;
High - 0.30 to 0.99 and
Very high - 1.00.

RESULTS AND DISCUSSION

The direct and indirect effects of the growth and yield
components on the yield of 9 cowpea varieties is
shown in the table 1 and the results are discussed here
under.

The study of direct effect showed that plant
height, dry matter, days to first flowering, days to
first picking, pod length and mean pod weight
exhibited considerable positive effects on pod yield
per plant whereas negative effects on yield were
observed with number of primary branches, number
of leaves, days to 50 per cent flowering, crop duration,
pod girth, pods per plant, seeds per pod and test
weight.

Plant height had direct positive effect on pod yield
and positive indirect effect via pod yield through high
dry matter accumulation, days to 50 per cent
flowering, high pod length and mean pod weight.
Similar results were reported by Jana et al. (1983) in
cowpea.

Number of primary branches showed negative
direct effect on yield but showed more indirect
positive effect by dry matter accumulation, pod length
and pod weight. Similar results reported by Satyawan
Arya et al. (2004) in peas.
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Number of leaves per plant showed direct
negative effect on pod yield but contributed high
indirect positive effect through dry matter, days to
50 per cent flowering, pod length and pod weight.

Dry matter also showed high direct effect on pod
yield per plant with maximum indirect effect through
pod length followed by pod weight.

On pod yield per plant, days to first flowering
showed direct positive effect and seeds per pod and
test weight showed indirect effect. Similar results
reported by Jana et al. (1983) in cowpea and Bendale
et al. (2008) in lab lab bean.

Days to 50 per cent flowering showed direct
negative effect and indirect positive effect through
number of leaves, days to first flowering, seeds per
pod and test weight on pod yield per plant.

Days to first picking has direct positive effect on
pod yield maximum indirect positive effect through
test weight, seeds per pod followed by number of
leaves and days to first flowering. Similar results
reported by Muhmmad Arshad et al. (2006) and
Bendale et al. (2008) in lab lab bean.

Crop duration showed direct negative effect on
pod yield but showed more positive indirect effect
through dry matter accumulation, pod length and pod
weight.

Pod length showed maximum positive direct
effect on pod yield per plant and indirect effect
through pod weight. Similar results reported by
Muhmmad Arshad et al. (2006) and Anjani Kumar
Singh (2009).

Pod girth showed negative direct effect on pod
yield but showed maximum indirect positive effect
through pod length and pod weight.

Pods per plant showed direct negative effect on
pod yield but showed indirect positive effect through
dry matter, pod length and pod weight. Similar result
reported by Harshal (2006), but high direct positive
effect of pods per plant on pod yield was reported by
Jana et al. (1983), Chattopadhya et al. (1996) in cowpea;
Resmi (1998) in yard long bean and Satyawan Arya
et al. (2004) in peas which are contradictory to the
present results.

Mean pod weight showed maximum direct
positive effect on pod yield per plant and indirect
effect through pod length. Similar results reported by
Sobha (1994) and Chattopadhya et al. (1997) in
vegetable cowpea.

Seeds per pod showed negative direct effect on
pod yield per plant whereas showed positive indirect
effect through pod length and pod weight. But
positive direct effect on yield was reported by Jana et

al. (1983), Patil et al. (1989) and Harshal (2006) in
cowpea.

Test weight showed maximum negative direct
effect on pod yield but showed indirect positive effect
through dry matter, days to 50 per cent flowering,
pod length and pod weight. Satyawan Arya et al.
(2004) in peas; Harshal (2006) in cowpea; Muhmmad
Arshad et al. (2006) reported positive direct effect
which is contradictory to the results obtained.

The research results revealed that much emphasis
should be given on pod length and pod weight apart
from plant height, dry matter accumulation and days
to first flowering for selecting a high yielding variety
in cowpea.

REFERENCES

Anjani Kumar Singh Singh A. P. Singh S. B. and Vineeta
Singh (2009), Relationship and path analysis for green
pod yield and its contributing characters over
environments in French bean (Phaseolus vulgaris L.)
Legume Res. 32 (4): 270-273.

Bendale V. W. Ghangurde M. J. Bhave S. G. and Sawant S.
S. (2008), Correlation and path analysis in lab lab bean
The Orissa Journal of Horticulture 36(1).

Chattopadhyay A. Dasgupta T. Hazra P. and Som M. G.
(1996), Character association and path analysis in
vegetable cowpea. Madras Agric. J. 84: 153-156.

Dadson, R. B., Hashem, F. M., Javaid, I., Allen, A. L., Devine,
T. E., (2005), Effect of water stress on yield of cowpea
(Vigna unguiculata L. Walp.) genotypes in the Delmarva
region of the United States. Journal of Agronomy and Crop
Science, 191: 210-217.

Dewey D. R. and Lu K. H. (1959), Correlation and path
coefficient analysis components of crested wheat grass
seed production. Agron. J. 51: 515-518.

Ehlers, J. D., Hall, A. E., (1997), Cowpea (Vigna unguiculata
L. Walp). Field Crops Research, 53: 187-204.

Harshal E. Patil (2006), Correlation studies for seed yield in
cowpea (Vigna unguiculata (L.) Walp) under rainfed
condition International Journal of Plant Sciences 1 (2) :
240-241.

Ibrahim, U., Auwalu, B. M., Udom, G. N., (2010), Effect of
stage and intensity of defoliation on the performance
of vegetable cowpea (Vigna unguiculata (L.) Walp).
World Journal of Agricultural, 6(4): 460-465.

Jana S. Som M. G. and Das N. D. (1983), Correlation and
path analysis of vegetable pod yield components in
cowpea (Vigna unguiculata var. Sesquipendalis). Haryana
J. Hort. Sci. 12: 224-227.

Lenka D. and Mishra B. (1973), Path coefficient analysis of
yield in rice varieties. Indian Journal of Agricultural
Sciences 43: 376-379.



Vol. 32, No. 1-2, January-June 2014 31

A Path Coefficient Analysis for Growth, Yield and Yield Components in Vegetable Cowpea...

Muhammad Arshad Naazar Ali and Abdul Ghafoor (2006),
Character correlation and path coefficient in soybean
glycine max (l.) merrill Pak. J. Bot., 38(1): 121-130.

Patil S. Venugopal R. Goud J. V. and Parameshwarappa R.
(1989), Correlation and path coefficient analysis in
cowpea Karnataka J. Agric. Sci. 2(3): 170-175.

Resmi P. S. (1998), Genetic variability in yard long bean
(Vigna unguiculata subsp. Sesquipendalis (L.) Verdcourt)
M.Sc.(Ag) thesis, Kerela Agricultural University
Thrissur 93 p.

Satyawan Arya Malik B. P. S. Ram Dhari (2004), Variability,
correlation and path analysis in fieldpeas (Pisum
sativum L.) Haryana Agric. Univ. J. Res. 34: 149-153.

Sobha P. P. (1994), Variability and heterosis in bush type
vegetable cowpea (Vigna unguiculata (L.) Walp.) M.Sc.
(Ag.) thesis Kerala Agricultural University Thrissur p.
120.

Wright S. (1921), Correlation and causation. Journal of
Agricultural Research 20: 557-587.






