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ABSTRACT

To assess the effects of drought stress on yield and some traits related to growth in soybean, two experiments
were conducted as normal and 50% decreas in soil water to FC as stress condition in a randomized compelet
block design with three replications and 10 genoytpes in Karaj in 1394. Results showed, that drought stress
had different effects on traits. So that, the greatest increase was in %empty pod and the most decrease was in
yield per plant and seed number. Some of traits such as the first pod, seed humber, nod number had sever
damage from drought, too. Seed filling period and yield decreased in susceptible genotypes, significantly but
in tolerant genotypes had no significant decrease. Whiles, %empty pod and RSD had significant increase in
sensitive genotypes. Obtained results revealed that, genotypes had different reactions to drought in pigments
of their leaves. Although, drought had increased pigments as average; leaf pigments in tolerant genotypes
decreased whiles increased in susceptible genotypes.

Keywords: Soybean, Drought stress, related saturated decrease (RSD%), Photosenthetic pigments, percent
variation in traits.
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Tablel. Tolerant /Sensitivity to drought stress in genotypes studied

Genotype Drought Genotype Drought
noyp Name of genotypes Sensitive/ SSI STS noyp Name of genotypes Sensitive/ SSI STS
tolerant tolerant
1 GN 2125 Tolerant 0.56 4,73 6 HchestonxL16/16 Tolerant 0.42 4.44
2 Stressind x NMS3 Sensitive 14 -138 7 GN 2157 moderately o5 g 43
tolerant
3 D42.19 Tolerant 0.9 5.56 8 GN 3074 Tolerant 0.15 6.45
4 D42 xWill. 82 moderately ;434 9 GN 2032 Sensitive 154 -1.40
tolerant
5 ChlestonxMostn Sensitive  1.25  -0.41 10 D42.14 moderately 1, 45y
tolerant
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Table 2. Combined analysis of variance of some important traits in soybean genotypes
. Total Relative
Chloroph .
S0V Expected value df Chlﬁr:phy I bbp y Caro;enme chlorophyl Seed filling Yield" Empty saturation
o (E) ) p Il | period(day) (t/h) pods%  deficit%
mi fw 1 m fw B
mgg™tw)  (mggifw) (MIGTM) 0 g (RSD)
E”V'r’ft’”me 8% +t 84yt 8% 1 57" 0.193™ 602.45" 174" 15.2" 0957°  1346% 330"
El 8% +t 8% 2 12.4 0.07 172.39 90 0.5 0.043 17.99 16.7
Genotype 8% +18% Gensent1 8% 9 19 0.15" 392" 77" 24.9* 0.12™  106.4™ 64"
Genotype
xEnvironm 8%, +18% 4 9 7.9 0.059"™ 252" 27" 72.9™ 0.057™  105.8* 55"
ent
E2 3% 36 12.7 0.845 311 46 11.3 0.112 9.6 37
Leven Test” 0.992 0.615 0.793 0.81 0.181 0.17 0.338 0.169
CV% 24 11.86 21 24 11.4 28.31 27.6 23

S sire ;£ NS g ao,0 ) 500,00 Zohw )0 Jlo Jxe oy 4 ¥ g
* **and ns. Significant at P < 0.05, P < 0.01 and non-significant, respectively
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Table 3. Percentage changes in the traits under drought stress

Traits Normal average Stress average Ms(E1)" %Variation"
Height(cm) 71.54 58.52 11 18.20%*
Number of Branchs 1.75 1.09 0.78 37.65™
Number of Pods in branch 6.70 3.20 0.8 52.20**
Number of nods in stem 15.32 13.59 2.4 11.30*
Number of productive nods 12.01 9.36 0.0004 22.07*
Number of Non-productive nods 3.30 4.23 0.4 -27.91*
Number of Pods 28.48 17.30 123 39.24**
Branch length(cm) 18.62 10.40 0.95 44.18*
Empty pods % 5.38 17.08 17.99 -217.59**
Number of pods in productive nods 2.46 1.85 0.7 24.95™
pods length(cm) 3.81 3.21 0.04 15.75**
Number of seed in plant 52.83 24.29 544 54.02*
Yield in plant(g) 7.78 3.24 12.2 58.33*
100seed weight(g) 15.80 12.30 7.4 22.15*
Yield (ton h) 1.99 1.08 0.043 45.61*
Altitude of first pod * 2391 36.35 0.1 -52.02*
Day to flowering start (R1) 54.26 54.63 15 -0.68™
Day to start pod(R3) 73.56 73.066 0.8 0.68™
Day to seeding (R5) 82.33 83.4 3 -1.30™
Day to seed filling (R6) 89.93 91.73 0.35 -2.00**
Day to start maturity(R7) 121.13 119.66 36 1.21™
Day to maturity(R8) 132.83 129.16 14 2.76"™
Seeds filling period(Day) 32.43 26.69 0.5 17.69*
Relative water content % 77.76 62.62 39 19.48*
Water saturated deficit% 22.23 37.36 39 -68.09*
Relative saturation deficit% 21.79 29.80 16.7 -36.71*
Oil content % 21.26 20.79 0.209 2.20™
Protein content% 39.4 39.033 1.8 0.99™
Oil yield (Kg h?) 425.92 226.04 29082 46.93*
Protein yield (Kg h™*) 783.55 423.26 98238 45.98*
Total chlorophyll (mg g fw) 25.15 28.56 90 -13.56 "
Chlorophyll a (mg g fw) 13.74 15.71 12.4 -14.28*
Chlorophyll b (mg g™ fw) 11.41 12.85 0.07 -12.69™
Carotenoeid (mg g™ fw) 79.26 84.60 172.39 -6.74™

(SIS sime it NS g oo 130 5 o yd) Fabaw jo Jls e i 4 FE GF

*, **and ns. Significant at P < 0.05, P < 0.01 and non-significant difference, respectivly
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Table 4. Mean Comparing of leaves pigments and some traits for genotypes in both environments

Chlorophyll . - .
Chlorophyll b Carotenoeid  Total Chlorophyll Seeds filling period .. 1 v
a . i : Yield (ton h™) Empty pod %  RSD™%
iy MIGTW) (mggTfw)  (mgglfw) (Day) (fon ) Empy pod %
GENOTYPES
NO:maStress N(;Irm Stress Normal Stress Normal  Stress Normal  Stress Normal StressNormalStressNormal Stress
GN 2125 11.0 149™ 86 120" 728 77.7" 196 26.9° 35.6 28.3" 1.7 13® 37 11.0° 276 27.3™

ok

Stressind x NMS3  13.6 14.7™ 10.9 12.8™ 809 89™ 246 27.6™ 28.3 233° 22 08" 64 114" 180 343

D42.19 15.0 17.8™ 11.9 143™ 86.4 847™ 26.9 32.2™ 32 27.3™ 29 17™ 67 10.6™ 183 17.9%

D42 xWill. 82 14.1 143™ 116 10.7™ 819 79.6™ 257 25.0™ 38.3 246 23 09" 24 2217 167 330

ok ok e

ChlestonxMostn 8.7 156~ 7.1 125~ 524 865" 159 28.2* 33 27.3 1.8 08" 44 2597 266 326™

HchestonxL16/16 15.6 15.8™ 13.7 13.1™ 96.1 946™ 29.3 289™ 29 283™ 14 12" 57 148 274 326™

- *

GN 2157 16.9 16.8™ 143 146™ 91.1 91.7™ 312  314™ 336 312™ 20 1™ 81 178" 200 312
GN 3074 129 12.2™ 103 93™ 789 66.3° 233 215™ 30.3 30™ 15 14™ 55 57 237 27.5™
GN 2032 15 189" 136 158™ 743 929" 286 34.8° 33.3 21" 15 04 40 3317 204 311
D42.14 14.2 156™ 11.7 13.1™ 77.4 826" 26 28.7™ 306 254" 22 11" 44 2117 189 301"

S8 (Fxe e NS 5 0o, 0 g us)d) Folaw o o e ?,,3)344_** 5*
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