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Table 1. Code and origin of cowpea genotypes in the experiment

e 5 fosso e 5 o

Genotype No. Code Origin Genotype No. Code Origin
1 62-034-00007 Colombia  LuelS 17 62-069-00273 India KV
2 62-153-00042 Turkey S g 18 62-157-00301 USA IS5 el
3 62-153-00052 Turkey 4S5 19 62-157-00318 USA 15 el
4 62-069-00058 India RSL:S 20 62-157-00322 USA Legey
5 62-069-00061 India L 21 62-157-00328 USA IS el
6 62-153-00066 Turkey S g 22 62-157-00341 USA 5 5ol
7 62-000-00073 Africa L 31 23 62-157-00351 USA 15 el
8 62-110-00091 Nigeria 4 s 24 62-157-00354 USA 15 el
9 62-110-00107  Nigeria 4 o 25 62-157-00355 USA Legey
10 62-015-00110 Congo i ety 26 62-157-00372 USA 15 el
11 62-157-00118 USA (5 e 27 62-157-00374 USA (5 50!
12 62-157-00122 USA (5 ! 28 62-157-00377 USA 15 el
13 62-157-00137 USA (5 5! 29 62-157-00380 USA Legey
14 62-110-00240  Nigeria 4, 30 62-157-00396 USA 15 el
15 62-110-00260  Nigeria 4, 31 62-157-00347 USA 15 el
16 62-069-00270 India RVE:S
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Table 2. Mean traits and percentage changes in traits in cowpea genotypes under non-stress and stress conditions

wlae Traits G g o oo Syl 00
Non-stress  Stress  Percentage change in trait
(o siilw) aigy elas )| Plant height (cm) 138.85 106.48 23.31
g y0 a4l slows Branch. Plant’ 12.71 9.06 28.72
wigy 0 B olaws Pod.plant’ 21.45 14.10 34.27
e s ails olass Grain. Pod™ 11.35 9.64 15.07
() als 3o 39 100 Grain weight 16.01 14.65 8.49
() B9 S5 So09m 0,Slas Grain yield. Plant™ 107.46 78.90 26.58
(05 Gg 5 il 0 Slae Biological yield. Plant’ 2591 17.49 32.50
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Table 3. Simple analysis of variance for traits of cowpea genotypes in non-stress drought conditions

MS) &l o (il
G Slaws Slasy 35 es S ySlos
a0 é ] ? JRPVLF) AU sl s 'u)S 5wl S Sed e
o s oo 5.0.V 6ol Sy e Sy e | P Sy Sy
Plant ’ -1 100 Grain Grain .
d.f height Branch,  Pod.plant Grain. weight ield Biological
Plant” Pod lfl'e . yield. Plant"
ant
Sy Replication 2 4.16 2.33 4.43 0.20 0.29 20.97 1.12
o) Genotype 30 3669.72°* 8.10* 38.48*" 2.76** 28.38** 42.72* 36.59*
s Error 60 232.74 3.06 5.65 0.59 0.38 20.16 0.71
I JUUES U C.V. (%) - 10.99 13.66 11.10 6.73 3.84 17.33 3.79

* and **: Significant at 5 and 1% level of probability, respectively
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Table 4. Simple analysis of variance for traits of cowpea genotypes in stress drought conditions

(MS) &lay po (uSSleo
Slowy s of o 5 bes S ySlos
2 guats 29lo NF LAl olaay 3 -
Sl & S.0.V a0 o e asly SOl o2 RN R S NV
NI S W . g 4o S o 4ilo wo g .
S0 Plant height oy 7 Grain, 100 Grain - g
d.f Branch. Pod.plant Pod"! weight G.”l’;“ Biological
Plant’ gl‘:n o yield. Plant™
S5 Replication 2 136.12 15.32" 6.46 0.03 0.01 22.81 361.28
NS Genotype 30 3201.11%* 6.23* 22.55% 3.62% 29.76** 35.53* 605.26**
o> Error 60 308.65 2.62 2.27 0,43 0.32 12.63 199.17
Sl s C.V. (%) - 16.50 17.93 10.63 6.86 3.88 20.32 17.89

* and **: Significant at 5 and 1% level of probability, respectively
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Table 5. Combined analysis of variance traits of cowpea genotypes in stress drought and non-stress drought conditions
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Ol gt 2olio S.0.V 4x° o Uil pasly Ol o ol o S5 il S3sdem
._ ¥ EW, . SUE o & gy ST
6&')‘ . & gy 5o 100 b4 b
Plant height & Grain . Lo
d.f Branch. Pod.plant™ P d'l. Grain Grain Biological
Plant” o weight yield. yield.
Plant! Plant?’
e Location 1 48734.82%  650.42*  2427.87™  157.02**  85.78*  3297.10®  37925.40*
Vs Error 1 4 70.14 8.41 5.45 0.13 0.15 21.89 362.97
s Genotype 30 6546.22"" 12.28" 42.79™ 531" 57.54™ 58417 1135477
Ol x uis GxL 30 324.61 1.87 18.25™ 1.07° 0.60" 19.84 343.11
Y las Error 2 120 270.70 2.90 3.96 0.51 0.35 16.39 234.48
I JO0F DU C.V. (%) - 13.41 15.57 11.19 6.81 3.86 8.66 16.43

M)Q\Sij&hjl&b‘c_}am)o)bw%ﬁ};@:**j*

* and **: Significant at 5 and 1% level of probability, respectively
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Table 7. Correlation analysis in cowpea genotypes under non-stress conditions

1 2 3 4 5 6 7
&l wwo (439 1
100 seed-weight
Ags 50 O oy -0.393% 1
Pods no. per plant
UL 43 il Sl -0.051 0.178 1
Seed no. per pod
g gl 0.420° -0350  0.007 1
Plant height
ag o a5l lai -0.032 0.356" 0.257  -0.180 1
Branch no. per plant
S3gdem o Slas 0.327 0.278 -0.018 0.142 0.578" 1
Biological yield
1 3 Sdos 0.142 0.612"  0.098 0.052 0485 0.679" 1
Grain yield

* and **: Significant at 5 and 1% level of probability, respectively
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Table 8. Correlation analysis in cowpea genotypes under stress conditions
2 3

1 4 5 6 7
&1d v 09 1
100 seed-weight
gy j0 AL sl -0.359% 1
Pods no. per plant
SUE o &l ol -0.078 0.554" 1
Seed no. per pod
g gl 0.382" -0.194  0.098 1
Plant height
ag o a5l olasi 0.099 0.439" 0.442"  -0.365" 1
Branch no. per plant
S 3glgn 0 ySKlas 0.395 0.353 0478 0.161 0.537" 1
Biological yield
1 3 Sdas 0.168 0.598™  0372" 0183 0339 0.662" 1
Grain yield

* and **: Significant at 5 and 1% level of probability, respectively
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Introduction

Water availability is an important factor affecting plant growth and yield, mainly in arid and semi-arid
regions, where plants are often subjected to periods of drought. The occurrence of morphological and
physiological responses, which can lead to some adaptation to drought stress, may vary considerably among
species. In arid and semi-arid areas that are subjected to more irregular rainfall distribution and occurrence of
long summer, the use of more rustic cultivars, tolerant to water stress and with greater ability to recover from
drought, should be recommended. The plant tolerance to water deficit is an important defense to keep the
production process in conditions of low water availability. Cowpea [Vigna unguiculata (L.) Walp.] is an
important crop largely grown in warm and hot regions of Africa, Asia and the Americas and is often
regarded as being well-adapted to high temperatures and drought compared with other crop species (Ehlers
and Hall,1997). Drought adaptation in cowpea has been related to the minimization of water losses by the
control of stomatal aperture. Turk et al. (1980) showed that cowpea is highly sensitive to water stress during
the flowering and pod-filling stages. Ahmed & Suliman (1980) showed that the reproductive stage of
development is the most sensitive to water deficit in cowpea, causing a reduction in water-use efficiencies
and seed yields of at least 50%. In contrast, the genotypes showed a better ability to recover from stress at
vegetative stage. This research aims to study the effect of drought stress in the end of the growing season on
grain yield and its components of cowpea genotypes and was conducted to identify correlations between
grain yield, different morphological characteristics and yield components.

Materials and Methods

In order to evaluate the effect of terminal drought stress on yield and yield components of 31 cowpea
genotypes an experiment was conducted in randomized complete block design (RCBD) with three
replications in normal irrigation (non- stress) and drought stress (from flowering stage until the end of the
growing season) at research field of Tehran University in Karaj during 2011-2012 growing season. Each plot
consisted of two rows with two m length and 50 cm row spacing and 5 cm for plant spacing on lines with
planting depth of approximately 5 cm. Each genotype in the two lines was planted manually. For the water
stress from flowering stage until the end of the growing season, irrigation was terminated. In this experiment
plant height, number of branches per plant, number of pods per plant, number of seeds per pod, seed 100
weight, biological yield per plant and grain yield per plant were measured., Randomized complete block
design was performed for simple analysis of variance and the combined analysis was performed for analysis
of variance in two experiments (under drought stress and non-stress conditions).

Results and Discussion

The results showed that values of many of the traits decreased under drought stress. The most damage
due to drought stress related to the number pods per plant (34.27%), which was caused a sharp decline in the
grain yield (32.5%). The analysis of simple variance examined the both situations (stress and non-stress),
showed that in the study varieties, there was a significant difference for all the characteristics. The results of
the compound analysis in the treatment indicated that there was a definite distinction in the genotypes and
also environment of all traits. The counter effect of environment x genotype for the reaction of the number of
pods per plant, number of seeds per pod and grain 100 weight traits was significant, which showed the
different reactions of the genotypes in different environments. The comparison between the average traits
proved that in both conditions, genotype number 6 showed the highest performance.

* Corresponding Author: s.h.hosseinian@ut.ac.ir; Mobile: 09161901895
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Conclusions

The results showed that under both irrigation regimes the biological yield and pod number per plant
were highly correlated with grain yield which can be used to improve the performance of their direct
selection. Understanding the importance of direct selection of genotypes for biological yield and number of
pods per plant is recommended.

Key words: Coefficient correlation, Combine analysis, Cowpea, Drought stress, Yield
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