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ABSTRACT

A field experiment was carried out to estimate the mean performance and path analysis for yield and
yield attributing traits among eighteen genotypes of cowpea [Vigna unguiculata (L.) Walp] in a RBD
with three replications at Research Farm, College of Agriculture, Fatehpur-Shekhawati, Sikar during
Kharif 2024. The analysis of variance in genotypes for all the character revealed the significant genetic
variability. At genotypic level the maximum positive direct effect of pod length (1.8451) was recorded
on grain yield per plant. Furthermore, number branches per plant (1.7082), number pods per cluster
(0.3877), days to maturity (0.0930) and plant height (0.0872) also positive correlation with grain yield
per plant. At phenotypic level the maximum positive direct effect of number seed per pod (0.5153) was
observed on grain yield per plant. Furthermore, plant height (0.3568), days to 50% flowering (0.3209),
branches per plant (0.2501), pod per cluster (0.1967) and seed weight (0.0498) was earlier said to be
positively correlated with grain yield. So, selection based on this character will result in the high
performing superior genotypes of cowpea. Among the genotypes studied, 1C-0650821, CPD-305, CF9-1-
9, CF1-1-1, CF2-1-2 and CPD-273 were found to be high yielding and may be evaluated in future
breeding programme.
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Cowpea [Vigna unguiculata (L.) Walp.] a legume

Introduction and food. A nutrient-dense part of the human diet,

cowpea seed is also inexpensive animal fodder.

crop and it is component of farming systems
throughout the tropics and warm sub-tropics regions.
Cowpea is a self-pollinated crop and belongs to the
family Fabaceae and genus Vigna with chromosome
number, 2n = 22. Known as snake bean and yard-long
bean, these cultivars are farmed for their grain, green
pods, and fodder, which are consumed as vegetables.
This crop has a reputation for being drought-tolerant;
the shadowing effect of its broad, drooping leaves
helps to preserve soil and soil moisture. It is also
known as the black-eyed pea or southern pea, and it
can be used as a vegetable, green manure, feed, fodder,

In India, it is a small pulse that is grown primarily
in arid and semi-arid areas of parts of Rajasthan,
Karnataka, Kerala, Tamil Nadu, Maharashtra, Gujarat,
and Punjab, Haryana, Delhi, and west Uttar Pradesh.
The area, production and productivity/yield of cowpea
in Rajasthan is 50.7 thousand/ha, 23.1 thousand/ha and
4.56 g/ha respectively (Anonymous, 2024). Cowpea is
rich in protein (22-24%), carbohydrate (55-66%), Iron
(0.005%), calcium (0.08-0.11%) essential amino acids
such as lysine, leucien and phenylalanine (Anonymous,
2023a). It may be adapted to various soil types,
intercropping systems, and drought tolerance. In many
developing nations, it is a significant crop for the
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economy. Farmers also receive crucial revenue from
the selling of the stems and leaves as animal feed
during the dry season.

Path coefficient analysis helps in partitioning the
correlation into direct and indirect effects of different
components on yield (Ahmad, 2013). The path
efficient analysis applied for statistical analysis of
cause and effect, which gives a critical evaluation of
the underlying factors influencing the correlation. As a
result, correlation studies in conjunction with path
coefficient analysis are an effective method for
examining character associations and how they
ultimately affect yield, which aids in the selection
process. (Bizeti et al., 2004). Path coefficient analysis
provides insights into the size and direction of both
direct and indirect impacts on yield and its contributing
components, a detail not captured by correlation.
Additionally, it establishes the cause-and-effect
relationship, proving beneficial in decomposing the
correlation into its direct and indirect contributions to
yield (Chaudhary and Joshi, 2005).

Materials and Methods

The experiment was conduct during kharif, 2024
at Research farm of College of Agriculture, (Sri Karan

Mean performance of cowpea genotypes (Vigna unguiculata L. walp) and path analysis of various traits

Narendra Agriculture University, Jobner) Fatehpur-
Shekhawati, Sikar (Rajasthan). It is situated between
270 577 04.01" N to 270 55” 43.59" N latitude and 740
58’ 47.47" E to 740 59’ 45.97" E longitude with an
altitude of 321 to 330 meters above mean sea level.
The weather data at time of experiment are presented
in appendix-I. The experiment was conduct fifteen
genotypes with three checks in Randomized Complete
Block Design of cowpea crop for estimate genetic
variability and correlation analysis. The observation
was recorded five randomly selected plant for plant
height, branches per plant, pods per cluster, pod per
plant, pod length, seeds per pod, seed weight and grain
yield per plant except days to 50 % flowering and days
to maturity. The ANOVA for Randomized Complete
Block Design of experiment were carried out using the
method suggested by Panse and Sukhatme (1985). The
direct and indirect effect was estimated by using path
coefficient as suggested by Wright (1921) and further,
elaborates by D

ewey and Lu (1959). The details of the genotypes
and checks used in the investigation are presented in
table 1: -

Table 1 : Details of genotypes and checks used in experiment

Genotypes Checks
1.CPD-229 4.CPD-273 7.CPD-307 10.1C-0650821 13. CF4-1-4 16.RC-19(C)
2.CPD-260 5.CPD-302 8.CPD-317 11. CF1-1-1 14. CF9-1-9 17.RC-101(C)
3.CPD-269 6.CPD-305 9.CPD-330 12.CF2-1-2 15. CF10-1-10 18. TC-901(C)

Source: - Department of Genetics and Plant Breeding, ARS Fatehpur-Shekhawati, Sikar

Results and Discussions
Analysis of Variance

The analysis of variance was highly significant for
all characters these are presented in table 2. Analysis of
variance for the experiment involving a set of 18
genotypes of cowpea for 10 characters namely days to
50 % flowering, days to maturity, plant height,
branches per plant, pods per cluster, pods per plant,
pod length, seed per pods, seed weight and grain yield
per plant revealed than mean sum of square were
highly significant all characters indicating the presence
of considerable genetic variation in the experiment
material. The significant variation for grain yield and
its related traits in cowpea were also observed earlier
workers like Singh et al. (2022), Hulsure et al. (2022)
and Kiran et al. (2020).

Mean Performance

The mean performance of different cowpea was
presented in table 3. High yields are the main objective

of all crop improvement programmes. Among 18
genotypes, genotypes namely 1C-0650821 (14.00g),
CF1-1-1 (13.60g), CPD-307 (13.73g), CPD-317
(13.53g), CPD-260 (13.40g), CPD-269 (13.40g) and
CF2-1-2 (13.330) sustainability displayed higher grain
yield per plant. Early days to 50% flowering are
desirable character in cowpea the genotype CF9-1-9
(42.67 days), CPD-273 (44.00 days), CPD-305 (44.33
days) and CPD-330 (44.67 days) were showed in early
flowering. Early maturity is also a desirable character
in cowpea for the genotypes of CF9-1-9 (58.67 days),
IC-0650821 (59.67 days), CF1-1-1 (61.67 days) and
CF10-1-10 (62.00 days) were found. Highest plant
height of genotype like CPD- 305 (59.75 cm), CPD-
317 (59.45 cm), CPD-307 (56.62 cm), CPD-302 (54.91
cm) and CPD-273 (53.70 cm) were found. Branches
per plant is an important and desirable trait in cowpea
for high grain yield per plant, in the current study.
Maximum branches per plant was recorded in
genotypes 1C-065821 (9.53), CF4-1-4 (8.93), CPD-302
(8.27), CPD-229 (7.67) and CF10-1-10 (7.53). Number
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pods per plant also play a vital role for higher yield in
any pulse crop, in present investigation maximum
number of pods per plant was observed in genotypes
IC-0650821 (21.80), CPD-307 (21.27), CF4-1-4 (21),
and CF10-1-10 (21.00), CPD-330 (20.67). Pods per
cluster is also important trait for higher yield in cowpea
in the present study maximum pods per cluster
observed in genotypes 1C-0650821 (4.00), CF-2-1-2
(3.33), CPD-273 (3.13), CPD-307 (30.7), CF-10-1-10
(2.87) and CPD-305 (2.83). Pod length also plays an
important role for higher yield in any pulse crops. The
maximum pod length was recorded of genotypes CPD-
305 (15.87), TC-901 (15.67), CPD-229 (14.33), CF10-
1-10 (14.27) and CPD-307 (14.20). Number of seeds
per pods is an important character for higher grain
yield per plant in any pulse crop. CPD-305 (13.93)
was show maximum seeds per pods followed by CF10-
1-10 (13.27), CF4-1-4 (13.13) and RC-19 (13.00).
High seed weight is desirable trait for high grain yield
in cowpea genotypes CPD-229 (11.50g), CPD-307
(10.83g), CPD-330 (10.67g) and CPD-317(10.43g)
were notice. These findings have also been reported by
Verma et al. (2019), Owusu et al. (2021), Sheidu et al.
(2023).

Path Analysis
At genotypic level, were presented in table 4 and
fig 1. The maximum positive direct effect of pod

length (1.8451) was observed on grain yield per plant.
Furthermore, branches per plant (1.7082), pods per
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said to be positively correlated with grain yield.
However, traits like pod length (-0.3614), pods per
plant (-0.0804) and days to maturity (-0.0414) showed
negative direct effect irrespective of positive
correlation with grain yield.

At genotypic level were days to maturity, plant
height, and branches per plant, pods per cluster and
pod length were show positive direct effect with grain
yield per plant while, days to 50% flowering, pods per
plant, seed per pod and 100-seed weight show negative
direct effect with grain yield per plant. At phenotypic
level, positive direct effect with grain yield per plant
were observed days to 50 % flowering, plant height,
branches per plant, pods per cluster, seed per pod and
seed weight. While, days to maturity, pods per plant
and pod length show negative direct effect with grain
yield per plant. Similar result was found by Chopdar et
al., (2017), Dinesh et al. (2017), Walle et al. (2018),
Agbeleye et al. (2020), Dhunde et al. (2021), Tirkey et
al. (2022), Mohammad and Rashid (2022), Verma et
al.,, (2023), Assefa et al., (2024) and Anita et al.,
(2025)

Residual effect

The residual effect at the genotypic level 0.21631
and phenotypic level 0.57848 was observed. This
suggests that most of the characters made significant
contributions towards the grain yield per plant.

Table 2: ANOVA for different characters in cowpea

cluster (0.3877), days to maturity (0.0930) and plant genotypes.
height (0.0872) also positive correlation with grain Mean Sum of Square
yield per plant and followed this trend in descending Characters Re;zgg%tlon Gezr;g%)es (Egr4rdof;
order. prever, traits like days to maturity (-0.8076), Days 50% flowering T35 23667 | 2011
seed weight (-0.6919), pods per plant (-0.5160) and .
. . Days to maturity 1.50 32.99** |16.46

seed per pod (-0.3142) showed negative direct effects .
. . . . . .. Plant height (cm) 4.06 246.56** | 5.34
irrespective of positive correlation with grain yield. At Branches per plant 0.09 5 73%% | 0.68
phenotypic level were presented in table 5 and fig 2. 5,45 per plant 184 1037 | 401
The maximum positive direct effect of seed per pod [po4s per cluster 0.37 0.66** | 011
(0.5153) was observed on grain yield per plant. [pogiength (cm) 206 5.35%* | 247
Furthermore, plant height (0.3568), days to 50% [Seeds per pod 021 431** | 2.04
flowering (0.3209), branches per plant (0.2501), pod  [Seed weight (g) 0.36 3.46* | 0.26
per cluster (0.1967) and seed weight (0.0498), [Grain yield per plant (g) 0.82 4.10** | 2.05
followed this trend descending order which was earlier
Table 3: Mean performance of yield and yield attributes of cowpea genotypes

s Days to Davs to Plant | Branches Pods per Pods | Pod |Seeds| Seed Gir;:jn

: Genotypes 50% YS! height per P per |length| per |weight Y
No. . maturity plant per plant
flowering (cm) plant cluster | (cm) | pod ) @

1. CPD-229 45.33 69.33 50.45 7.67 13.27 2.27 |14.33 |11.67 | 11.50 12.20
2. CPD-260 54.33 66.33 52.16 7.20 19.93 2.80 |13.27 |11.27| 8.80 13.40
3. CPD-269 51.33 67.33 49.96 7.07 13.67 217 | 13.93 |12.47| 9.57 13.40
4. CPD-273 44.00 65.67 53.70 6.73 20.27 3.13 | 12.53 |10.60 | 8.73 12.07
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5 CPD-302 46.33 66.67 | 54.91 8.27 16.87 2.67 | 1180 | 9.27 | 8.87 12.33
6. CPD-305 44.33 63.33 | 59.75 6.33 18.47 2.83 | 15.87 |13.93| 8.47 12.67
7. CPD-307 46.67 69.00 | 56.62 7.47 21.27 2.20 | 14.20 | 12.13| 10.83 13.73
8 CPD-317 45.67 65.33 | 59.45 6.60 19.27 2.80 | 14.13 | 12.47| 10.43 13.53
9. CPD-330 44.67 70.00 | 37.32 7.47 20.67 3.07 | 13.27 |11.80| 10.67 11.20
10. 1C-0650821 45.00 59.67 | 39.41 9.53 21.80 4.00 | 11.60 |12.40| 8.10 14.00
11. CF1-1-1 50.33 61.67 | 35.92 7.47 18.60 2.67 | 13.00 |12.20| 8.83 13.60
12. CF2-1-2 45.67 65.33 | 35.81 7.33 17.73 3.33 | 12.73 |11.87| 8.43 13.33
13. CF4-1-4 45.00 63.00 | 37.32 8.93 21.00 240 | 13.00 |13.13| 7.77 12.20
14. CF9-1-9 42.67 58.67 | 38.12 5.47 14.93 213 | 13.53 |11.87| 8.80 10.07
15. CF10-1-10 45.33 62.00 | 37.51 7.53 21.00 287 | 14.27 |13.27| 8.13 13.00
16. RC-19(C) 54.00 66.33 | 37.60 6.73 19.73 2.53 | 13.67 |13.00| 8.57 12.00
17. RC-101(C) 48.00 64.00 | 37.32 6.60 18.13 2.33 | 10.47 | 9.80 | 8.10 11.47
18. TC-901(C) 54.67 69.33 | 40.14 6.47 19.00 2.60 | 15.67 |10.80| 8.70 10.20
Mean 47.41 65.17 | 45.19 7.27 18.64 2.71 | 13.40 |11.89| 9.07 12.47

S.Em 2.59 2.34 1.34 0.48 1.28 020 | 091 | 0.82 | 0.29 0.83
C.D.(p=0.05) 7.44 6.73 3.84 1.38 3.68 057 | 261 | 237 | 0.85 2.38

C.V. (%) 9.46 6.23 5.12 1141 11.89 12.67 | 11.73 |12.02 | 5.63 11.49

Table 4: Estimation of direct and indirect effect of different characters of cowpea on grain yield per plant at
genotypic level

Days to Plant Pods | Pods | Pod | Seeds | Seed Co_rrelat|_o n
Days to - Branches - with grain
Characters 50% - | height per per |length | per |weight -
. |maturity per plant yield per
flowering (cm) plant |cluster| (cm) pod (9) plant

Days 50% flowering | -0.8076 | 0.0816 |(-0.0141| -0.5247 |0.0138 |-0.1418|0.9413 | 0.0105 | 0.1112 -0.330*
Days to maturity -0.7306 | 0.0903 [0.0389 | 0.0213 |0.0604 |-0.1187|1.0257 | 0.1856 |-0.6819 -0.109
Plant height (cm) 0.1310 | 0.0403 |0.0872 | -0.3086 | 0.0898 | -0.062 | 0.7805 | 0.0277 |-0.3205 0.465**
Branches per plant | 0.2481 | 0.0011 (-0.0157| 1.7082 | -0.231|0.2176 |-1.2944|-0.0162|0.1083 0.726™*
Pods per plant 0.0216 | -0.0106 |-0.0152| 0.7648 |-0.5160|0.2559 |-0.3226|-0.0674 | 0.2485 0.359**
Pods per cluster 0.2954 | -0.0276 |-0.0139| 0.959 |-0.3405|0.3877 |-1.0432| 0.026 | 0.2085 0.451**
Pod length (cm) -0.412 | 0.0502 |0.0369 | -1.1983 | 0.0902 |-0.2192| 1.8451 |-0.1475|-0.3066 -0.261
Seeds per pod 0.0269 | -0.0533 |-0.0077| 0.088 |-0.1108| -0.032 | 0.8662 |-0.3142|-0.0209 0.442**
100-seed weight (g) | 0.1298 0.089 |0.0404 | -0.2673 | 0.1854 |-0.1168| 0.8177 |-0.0095|-0.6919 0.177

Table 5: Estimation of direct and indirect effect of different characters of cowpea on grain yield per plant at
phenotypic level

Days to Plant Pods | Pods Pod | Seeds | Seed Co_rrelatl_on
Days to - Branches - with grain
Characters 50% - | height per per |length | per |weight| .

. |maturity per plant yield per
flowering (cm) plant |cluster | (cm) pod (9) olant
Days 50% flowering 0.3209 | -0.0027 |-0.0174| -0.0048 |-0.0010|-0.0179| 0.0113 |-0.0876 |-0.0029 0.198
Days to maturity 0.0206 | -0.0414 | 0.0920 | -0.0293 | 0.0086 |-0.0387|-0.0529 |-0.0701 | 0.0191 -0.092
Plant height (cm) -0.0156 | -0.0107 | 0.3568 | -0.0244 |0.0064 |-0.0166|-0.0876|-0.0131| 0.0201 0.215
Branches per plant -0.0062 | 0.0048 |-0.0349| 0.2501 |(-0.0209|0.0622 | 0.0575 | 0.0274 |-0.0020| 0.338*
Pods per plant 0.0038 | 0.0044 |-0.0285| 0.0649 |-0.0804| 0.0730 | 0.0237 | 0.0986 |-0.0121 0.148
Pods per cluster -0.0292 | 0.0081 |-0.0301| 0.0790 |(-0.0298|0.1967 | 0.0087 | 0.0970 [-0.0139| 0.286*
Pod length (cm) -0.0100 | -0.0061 | 0.0865 | -0.0398 |0.0053 |-0.0047|-0.3614| 0.3004 | 0.0108 -0.019
Seeds per pod -0.0546 | 0.0056 |-0.0091| 0.0133 |(-0.0154|0.0370 |-0.2107| 0.5153 |-0.0053| 0.276*
Seed weight () -0.0185 | -0.0158 | 0.1443 | -0.0099 |0.0195 |-0.0551|-0.0781|-0.0554 | 0.0498 -0.019

Residual effect=0.57848, Direct effect on main diagonal (bold figures) and *, ** Significant at 5% and 1% probability levels
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-0.8076 DFF
0.905**
0.0903 DV -0.162
0.447% 0.307
0.0
0.0872 PH 0.013
~0.181 20.117 066
1.7082 RP -0.174 0.306 510 o)
0.448% -0.160 556+
Grain 0.5160 PP 0.561% 223%* 501+ -0.161
Yield 0.660 702+ 0ss, R
0.3877 PC 0.175 0052 7
-0.565+% 0215 s
1.8451 PI 0083 350+
0.470%% -0.301%
i sp 04430

-0.6919 N o
SW

Residual effect = 0.21631

DFF = Days to 50% Flowering, DM = Days to Maturity, PH = Plant
Height, BP = Branches per plant, PP = Pods per plant, PC = Pods per
cluster, PL = Pod Length, SP = Seeds per pod, SW = Seed Weigh
Fig. 1 : Diagrammatic representation of genotypic path
analysis different characters of cowpe

0.3209 DFF
0.064
0.0414 DM -0.049
0258 0019
03568 PH 20117 &0
-0.098 10° E0o1
0.2501 RP -0.080 -0.197 <0.031 e
Grain 0.260 -0.085 146
Yield -0.0804 PP 03167 4. 136 9:098
0371 0,159 025 -
0.1967 PC -0.066 0053 0,404+
0.024 0.191 o040
-0.3614 PI 0.188
0.8 0280
05153 SP 0216

0.0498
SW

Residual effect =0.57848

DFF = Days to 50% Flowering, DM = Days to Maturity, PH = Plant
Height, BP = Branches per plant, PP = Pods per plant, PC = Pods per
cluster, PL = Pod Length, SP = Seeds per pod, SW = Seed Weight
Fig. 2. : Diagrammatic representation of phenotypic path
analysis different characters of cowpea

Conclusion

On the basis of average performance of various
genotypes, it was revealed that among 18 genotypes of
IC-0650821, CF1-1-1 and CPD-307 substantially
displayed higher grain yield per plant. These genotypes
were also found to be better for one or more yield
component characters. Other genotypes like CPD-305
for pod length and plant height, CPD-229 for seed
weight, CF9-1-9 and CPD-273 for early days to 50%
flowering, CF9-1-9 and 1C-0650821 for early maturity.
IC-0650821 for branches per plant, pods per plant,
pods per cluster and CPD-305 for seed per plant were
highest recorded were found be superior, S0
accordingly these genotypes may be used in future
breeding programme. The characteristics, such as the
duration to reach 50% flowering, plant height, number
of branches per plant, pods per cluster, total pods per
plant, seeds per pod, and seed weight, displayed a
positive and direct influence on the grain yield per
plant and also demonstrated a positive correlation with
grain yield per plant. Therefore, making selections
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based on these traits will lead to the development of
high-performing superior cowpea genotypes.
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