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EC= electrical conductivity; OM= organic matter, NM= neutral materials
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Table 6. Correlations(r) among tolerance and sensitively indices and seed yield of bean genotypes in normal irrigation
and water stress condition

Ys TOL SSI MP GMP STI
0.805** 0.100 -0.540 0.924** 0.897** 0.874** Yp
-0.509 0.923** 0.957** 0.982** 0.984** Ys
0.765* 0.239 -0.346 -0.382 TOL
0.785* -0.852** -0.843** SSi
0.992** 0.982** MP
0.989** GMP

*and** indicates significant different at 5% and 1% levels of probability, respectively

Legd gLcuis) @lp (s 4 Comlus g Joxi glo sl (gaivany g polio -V Jouo
Table 7. Score and ranking of tolerance and sensitively indices for bean genotypes

Yp Ys Mp GMP STI SSI TOL
oylents o] Sladio 4 sludio J) sludio J) sludio J) sludio 4 Sl 4 sludio J)
No. Genotype Score  Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank
1 Daneshkadeh  21.34 5 411 9 12.72 7 9.36 9 0.18 9 1.28 7 17.23 8
2 74Emerson  25.23 4 12.20 3 18.71 4 17.54 4 0.64 4 0.81 5 13.03 7
3 G11867 19.90 6 10.53 5 15.21 5 14.47 5 0.43 5 0.74 3 9.37 4
4 Goli 18.52 7 9.52 6 14.02 6 13.28 6 0.36 6 0.77 4 8.99 3
5 Akhtar 16.35 9 5.72 8 11.04 9 9.67 8 0.19 8 1.03 8 10.62 6
6 D81083 16.67 8 6.84 7 11.75 8 10.67 7 0.23 7 0.93 6 9.83 5
7 COS16 32.04 2 11.65 4 21.84 3 19.32 3 0.78 3 1.01 9 20.39 9
8 GO0140 35.36 1 26.66 1 31.01 1 30.70 1 1.97 1 0.39 2 8.70 2
9 G01408 29.68 3 25.3 2 27.49 2 27.40 2 157 2 0.23 1 4.38 1
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Introduction

Common bean is the most important food legume and is an important source of calories, protein, dietary
fiber, and minerals. In addition, common bean provides an essential source of protein for more than 300
million people worldwide. Drought is the major constraint to common bean production, resulting in
significant yield reductions of 60% of global bean production areas. In addition, competition among crops
for production area in certain regions has resulted in a shift of dry bean production to more marginal zones
associated with increased abiotic stresses such as water stress and heat. Robust drought tolerance is conferred
by traits that result in stable yield in the presence of water stress, as opposed to mechanisms of escape, such
as early maturity. The evaluation and selection for drought tolerance should therefore be focused on the
selection of traits that directly affect yield under stress conditions. The objective of this study was
recognition of the reaction of bean genotypes and identifies tolerant genotypes to water stress in East
Azarbaijan region, lran.

Materials & Methods

The experiment was carried out during 2011 cropping season in Azarshahr- East Azarbaijan, Iran. The
experimental site was located at 1370 m asl and with sandy loam soil receives an annual average rainfall of
300 mm. Plant material consisted of nine genotypes of red, white and wax bean were provided from
Khomein national bean research center. Genotypes were evaluated separately in a randomized complete
block design under irrigation and water stress conditions. Each genotype was planted on a plot made of five
rows of 3 m length with a row-to-row distance of 0.5 m and a plant-to-plant spacing of 5 cm. Irrigations in
normal and drought stress conditions were applied after 70 and 100 mm evaporation from class A pan. Days
to flowering and to maturity, plant height, shoot diameter, seeds in plant and in pod, pods in plant, 100 seed
weight and seed yield traits were recorded. For identifying suitable bean genotypes, multiple drought
tolerance and sensitivity indices were calculated. Orthogonal comparisons were used to compare bean
genotypes for seed yield based on their colors in normal irrigation and water stress condition. Because
irrigation effect was significant in combined analysis, so analysis of variance was performed separately for
each set of experiment.

Results & Discussion

Analysis of variance showed that there were significant differences among genotypes in both irrigation
conditions for all traits. Water stress led bean genotypes to mature 12 days earlier and the greatest reduction
was found 22 days in wax bean genotypes. The plant height reduction under water stress condition in both
groups of bean was roughly equal. Orthogonal comparison of bean genotypes for seed yield based on their
colors in normal irrigation and water stress condition showed wax bean genotypes were the best in two
conditions and had more yield. The results showed that water stress decreased the yield of genotypes up to
47 percent. The response of bean genotypes was different for water stress and lowest and highest yield loss
was observed for wax and white beans genotypes, respectively. Correlation coefficients between the normal
irrigation and water stress condition were positive and highly significant for seed yield. The presence of
strong correlation between yields of water stress and non-stress conditions indicated that genotypes which
were performed under non-stress conditions also performed under water stress growing conditions. The
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results showed suitable bean genotypes can be identified with considering yield of genotypes in both
conditions. Drought tolerance indices hamely geometric mean (GMP), stress tolerance (STI) and arithmetic
mean (MP) were better than others indices for tolerant bean genotype selecting.

Conclusion

Drought stress decreased yield and its components in bean genotype, but the reaction of genotypes were
different. The findings suggesting that, selection based on the absolute performance of the genotypes across
environments is more successful than selecting across the minimum yield decrease under stress with respect
to favorable condition. In water stress condition, wax bean genotypes were better than red and white bean
genotypes. Between wax bean genotypes, genotypes GO140 was the superior and can be considered as best
for similar climate conditions.

Key words: Orthogonal comparison, Red bean, Wax bean, White bean
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