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Table 1. Correlation coefficient between Yp, Ys and tolerance indices in 238 cowpea genotypes

Yp Ys MP GMP HARM STI TOL SSI Yr
Yp 1
Ys 0.446%** 1
MP 0.903**  0.787** 1
GMP | 0.800**  0.891**  (0.979** 1
HARM | 0.687**  0.950%*  0.929**  (0.985%* 1
STI 0.784**  0.877**  0.961**  0.983**  0.969%* 1
TOL 0.743%* -0.268 0.384%* 0.195 0.028 0.189 1
SSI 0.325%  -0.672**  -0.098 -0.277  -0.421*%*  -0.252  0.852%* 1
Yr 0.325%  -0.672**  -0.098 -0.277  -0.421**  -0.252  0.852**  1.000%* 1
Lol gl maw )8 s pire ol Sy Fa
™ & ": significant at 0.01 and 0.05 levels, respectively
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Fig. 1. 3D plot for determination tolerance genotypes to drought stress based on Yp, Ys and MP index
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Fig. 2. 3D plot for determination tolerance genotypes to drought stress based on Yp, Ys and GMP index
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Table 2. Eigen values, vector values and cumulative variance of tolerance indices, Yp and Ys in 238 cowpea genotypes

adlgo o9 polie LT N IR WS

Yp Ys MP GMP HARM STI TOL  SSI
Component Eigen values Cumulative of variance (%)
1 4.986 62.321 0.673  0.752  0.940 0.988 0958  0.962 0.192 0.022
2 2.398 92.299 0.701 -0.633 0265 0.125 0.016  0.147 0.953 0.845
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Abstract

In order to study and determine the most effective traits, drought tolerance indices and identify tolerant
genotypes in terminal drought stress on the cowpea, an experiment was carried out based on an augment
design in two separate conditions in the Karaj Farm, Faculty of Agriculture, Tehran University in 2009.
Drought stress was imposed by cutting irrigation after flowering against normal irrigation on 238 cowpea
genotypes. Evaluation of studying genotypes under drought conditions was conducted using nine indices,
including mean productivity (MP), Harmonic Mean (HARM), Tolerance Index (TOL), Stress Susceptibility
index (SSI), Stress Tolerance index (STI), Geometric Mean productivity (GMP), Yield Index (YI), Yield
Stability Index (YSI) and Yield Reduction percent (Yr). To determine the relationship between grain yield
and indices, Pearson correlation coefficient was calculated. The MP, GMP, HARM and STI indices which
have the most significant correlation with yield in stress and non-stress conditions were introduced as the
best indices for screening tolerant genotypes to drought and high-yielding in both environmental conditions.
Using Biplot scatter graph in 238 cowpea genotypes and according to genotypes status in Biplot scatter
graph, 4, 149, 180, 6, 147, 151, 160, 55, 9 and 189 genotypes were identified as tolerant genotypes with
high-yield. Cluster analysis based on investigating indices and yield under drought stress and non-stress
conditions showed that genotypes was grouped in four clusters and most of drought tolerant genotypes with
high yield were grouped in third cluster, while most of sensitive genotypes to drought stress were grouped in
the second cluster.
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