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Effect of drought stress on some agronomic characteristics, grain yield and its
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ABSTRACT

Drought stress is the main limiting factor in the arid and semi- arid region of the world. In order to
evaluate and determine of drought stress relationship between agronomic characteristics and grain yield,
an experiment was conducted in research field of University of Tehran in Karaj in 2016.In this study 102
genotypes of Bean (Phaseolus vulgaris .L) were evaluated in an augment design with three replication
along with four control under irrigated and drought stress conditions. Result of simple correlation
coefficient analysis indicated a significant positive correlation between grain yield with pod no and pod
weight for both normal and stress condition. Stepwise regression analysis showed that pod weight was
higher importance, among other grain yield component for normal condition, in determination of grain
yield. Whereas in stress condition, pod number and pod weight were the most important. Factor analysis
determined five and four factors under normal and drought stress condition that accounted for 77% and
70% of total observed variations of grain yield. Based on result of by-plot analysis, 70, 60 and 100
genotypes were recognized as high- yielding genotypes under stress conditions.
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Table 1. Indicen of central tendency and dispersion for bean genotypes in normal condition

Mean Stapdgrd Skewness Kurtosis Variance Coeff!cn_ant of
eviation variation

LAI(Leaf area index) 391.35 67.88 0.85 1.4 4608.1 17.34

Number of days to 50.41 2.38 0.22 0.07 5.66 472
flowering(day)

Planth height(cm) 84.20 20.78 0.43 0.76 432.2 24.69

Chlorophyll content(SPAD) 40.49 3.01 -0.72 1.98 9.09 7.45

Biological yield(kg.ha-") 375.11 119 0.90 14 14161.9 31.72

Number of pod per plant 153.93 65.8 0.58 0.87 4330.4 42.75

Pod weight(g) 197.18 84.29 0.41 0.38 7105.1 42.74

Number of seed in pod 22.24 4.95 0.14 -0.37 24.59 22.29

Pod length(cm) 8 1.37 0.31 -0.11 1.87 17.12

100 grain weight(g) 25.75 5.01 0.45 0.81 25.15 19.47

Grain yield (kg.ha-1) 152.38 66.36 0.34 0.09 4404.8 43.55
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Table 2. Measures of central tendency and dispersion for bean genotypes in drought stress condition

Mean Stapdgrd Skewness Kurtosis Variance Coeff!cn_ent of
deviation variation
LAI 308.3 71.38 1.02 3.53 5095.8 23.15
Number of days to 50.75 1.96 0.44 0.89 3.83 3.86
flowering(day)

planth height(cm) 82.98 18.90 -0.57 0.33 357.43 22.78
Chlorophyll content(SPAD) 44.31 3.88 -0.18 0.79 15.1 8.76
Biological yield(kg.ha-') 215.86 81.4 1.37 241 6625.3 37.7
Number of pod per plant 76.79 42.25 0.23 -0.41 1785.7 55.03
Pod weight(g) 75.24 46.06 0.39 -0.29 2122.2 61.22
Number of seed in pod 19.54 4.56 -0.24 -0.08 20.86 23.36
Pod length(cm) 7.22 1.19 0.92 2.4 1.43 16.55

100 grain weight(g) 21.11 5.28 1.28 2.63 27.88 25
Grain yield (kg.ha-1) 53.97 35.04 0.58 021 1228.1 64.92
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Table 3. Simple correlation coefficient between grain yield and yield components of Bean genotypes
under non stress condition

Grain Pod  Number Pod Number Biological Chlorophyll Plant  Number of

yield \}voe?%rt?”; length of seed in weight of pod per yield content  height days to LAI
(kg.ha-1) WE'OMD) emy pod (@  plant (kg.ha-1) (SPAD)  (cm) flowering(day)
1.00 LAI
ns  Number of days
100 -0.15% 4, flowering(day)
1.00 0.16™  0.03™ planth height(cm)
ns ns ns Chlorophyll
100 005" 017" -012% -oCEND
ns ns ns ns Biological
1.00 009" 009%™ 009™ 005" it
100 0.48%  009™  009™ 001%™ -001™ Numberof pod
per plant
100  075%  060**  001™  002™ -006™ 004™ Pod weight(g)
100 040%* 019*  0.20* 0.19%  0.00™ -0.28** 014" N“m?ﬁ;ggseed
1.00  054%* 052%*%  0.24*  0.23* 0.09™ -010™ -0.12™ 0.2" Pod length(cm)
100  034% .009™ 022¢ -003™ 008™  -001™ 005™ -005™ o009  00grain
weight(g)
100 0.23% 053*% 038% 094** 074%  056**  005™ -001™ -009™ 004" G(rk‘;'”h;"i;d

Gl s 3y 9 2,0 B w10 o s oy ) mhaw 0 o e oS5 A NS g e
*,** and ns show significant difference at 5% and 1% levels, respectively
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Table 4. Simple correlation coefficients between grain yield and yield components of Bean genotypes
under drought stress condition

Grain 1',2?“ Pod Number Pod Number Biological Chlorophyll Plant  Number of
yield vsei ht length of seed weight of pod yield content  height days to LAI
(kg.ha-1) (gg) (cm)  inpod (9) perplant (kg.ha-1) (SPAD) (cm) flowering(day)
1.00 LAI
1.00 0,047  Number of days to

flowering(day)
1.00 0.26**  -0.27**  planth height(cm)

Chlorophyll
content(SPAD)

Biological yield(kg.ha-
1
)

1.00 -0.02™  -0.09™ 0.07™

1.00 0.25** 0.01™ 0.15"™ 0.05"™

Number of pod per
plant

100 0.83* 028" 017" 002™ -006™ 013" )Pod weight(g
100  043* 044** 011"  011™ 009"  -021*  -0.02™ Number of seed in pod
1.00  0.54** 059** 043** 011™ 019" -0.06"™ -0.08™  0.05™ length(cm) Pod

1.00 0.41** -0.08™ 0.38** 0.09™ -0.03™ 0.07™ -0.09™ 0.15™ 0.13™ 100 grain weight(g)

1.00 0.15™ 0.18™  0.08™ -0.16™ 0.10™

1.00 0.37** 0.56** 0.43** 0.96** 0.84** 0.27** 0.18™ 0.03™ -0.08™ 0.13™ Grain yield (kg.ha-1)

Silosre ot g o0 O maw 10 o Jixe o0 ) a0 lo Jxe oS S 4 NS g %
*, ** and ns show significant difference at 5% and 1% levels, respectively
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Table 5. Stepwise regression coefficients for seed yield of bean genotypes in normal condition

Step Trait a by adjusted R? P-value

1 weight Pod 6.742N° 0.739" 0.879 <0.001

Gl sre g 5 a0, O a0 o Jre o0 Y a0l Je oS 5 NS g s e
*, ** and ns show significant difference at 5% and 1% levels, respectively
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Table 6. Stepwise regression coefficients for seed yield of bean genotypes in drought stress condition

Step trait a by b, adjusted R? P-value
1 weight Pod -1.055M 0.731" - 0.923 <0.001
2 pod no -2.905M 0.658"™ 0.096" 0.927 <0.001

Silosme 9N g 0o 0 O maw )8 o Jixe o 0 ) maw o le Jixe T NS g
*, ** and ns show significant difference at 5% and 1% levels, respectively
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Table 7. Factor analysis after varimax rotation in bean genotypes in normal condition

trait Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
LAI -0.063 0.337 0.077 0.801 0.188
Nf‘:gqvtv’::igg (dgf)to 0.105 -0.689 -0.026 -0.042 0.183
Plant height(cm) 0.058 -0.126 0.009 0.026 0.941
Chlorophyll content(SPAD) -0.073 0.493 0.030 -0681 0.284
Biological yield(kg.ha-") 0.760 -0.129 0.001 0.048 0.047
Number of pod per plant 0.845 0.040 -0.116 -0.087 0.098
yPod weight(g 0.918 0.175 0.200 0.022 -0.021
Number of seed in pod 0.341 0.747 -0.058 0.058 0.044
length(cm) Pod 0.426 0.468 0.518 0.040 -0.125
100 grain weight(g) 0.044 -0.072 0.956 0.035 0.043
Grain yield (kg.ha-1) 0.897 0.201 0.220 -0.006 -0.046

% Variance ratio 32.77 14.18 11.15 9.55 9.29

% Cumulative variance 32.77 46.95 58.1 67.64 76.94

S i b s logd slaglBoly (wSlesyg (A5 2 b Jole ) 4525 Ay
Table 8. Factor analysis after varimax rotation in bean genotypes in drought stress condition

Trait Factor 1 Factor 2 Factor 3 Factor 4
LAI 0.069 -0.678 0.098 0.168
Number of days to flowering(day) -0.151 0.335 0.763 0.157
planth height(cm) 0.066 0.809 0.159 0.038
Chlorophyll content(SPAD) 0.135 -0.166 -0.101 0.653
Biological yield(kg.ha-") 0.126 0.049 0.121 0.829
Number of pod per plant 0.835 0.050 -0.141 0.166
yPod weight(g 0.927 -0.051 0.111 0.181
Number of seed in pod 0.620 0.197 -0.456 0.053
length(cm) Pod 0.759 -0.105 0.041 -0.033
100 grain weight(g) 0.412 -0.331 0.665 -0.211
Grain yield (kg.ha-1) 0.921 -0.047 0.093 0.180
% Variance ratio 34.13 12.82 12.15 10.61
% Cumulative variance 34.13 46.95 59.11 69.72
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