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Table 1- Results of soil sample analysis from 0-30 cm depth

dS Sl PR RO Qe B ey ol B i ST oS BC
Calcium Fe absorbable K absorbable P absorbable Organic carbon pH (ds/m)
carbonate % ppm %
5-10 3 200-300 5-10 1.5 7.8 2

3 SFm g s 2 (gl Seleaddle (3l Jolore 5 (Seas (25) SIS slaylos (il 5o - Y Jgu
Ly slocsis)

Table 2- ANOVA of greenhouse treatments (drought stress and foliar application of salicylic
acid) on photosynthetic system in soybean genotype

M.S. olatyo (pafilen

5 b azo® olan . b oL
Bl ot sy NERT, s Jdg ks Judo s
S.O.V. RWC . Chlorophyll ~ Chlorophyll
df Stomatal carotenoids  a/b a b
conductance
Irrigation (1) g ,LaT 2 1557+ 0.3* 216442 1.44° 1681581 163635"
Genotype (G) o sij 2 62.8° 0.01° 42286" 0.25™ 37003" 2203™
SA) Solwdlvs! 2 79.1* 0.01* 139153 0.66™ 211077 15508™
Gxl  cwigiX kel 4 94.4% 0.007** 76439 1.26" 32796" 4377
SAX] S bustmolX (g 5L 4 31" 0 0’02 56812 0.7"™ 17481™ 2545™
Sl LsdoulX o 935 s
e ot T 4 331 0.006" 79589 026™  12025" 2485™
SAxXG
Sl Lo i X i 955X 6y L . s .
SAXGXI 0.002
Error Ws 54 0.6 0.0001 9557 0.43 12215 2321
%) C.V. Ol i ey pi - 3.6 4.9 15.9 16.4 10.8 18.23

S gixe e NS ¢ 70 ) Jloixl mhaw )0 o Jxe oS4y e
** * and ns: Significant at 1%, 5% and nonsignificant, respectively.
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Table 2-Continued

az,s . Slos ghe ¢
sl nese

df Fm Quantum F{Z;}a Leaf percentage yield
yield area area

Irrigation () (g ,Lul 2 1098934%*  0.28* 4.46%  334838" 347" 19762521™
Genotype (G) e s 2 47680 0.011°*  0.68°  35144™ 1817 712406.1™
SA) ! S L 2 21137ns  0.0007™  0.25™ 246047  0.002"  708312.2*
GXI igiX s sl 4 39654* 0.006*  0.93* 46047 2.88" 90938.71"
SAXT SodwdlusisnwlX gyl 4 8689ns  0.0004™ 029"  245™ 0.009"  25965.15™
Skl o9l 4 11994ns  0.0001™  0.02™ 2007  0.021" "

SAXG 126797.1
SebdlodmaleaigiX )l g 3791ns  0.0009™  0.05™ 802" 012"  19392.4™

SAXGX1
Error W 54 13396 0.0006 0.13 1521 0.002 28056.94
%) CV. Ol ypii o pi - 13.04 3.54 254 13 2.23 6.8

S G e DS 5 10 N il e j0 o re o g i
** *and ns: Significant at 1%, 5% and nonsignificant, respectively.

Lo pB)) )3 adgii)lS 5 slaje) Culaa sl Seleadle (2L Joloro 5 (Sas 25 31 =Y Jgua
Table 3- Effect of drought stress and foliar application of salicylic acid on stomatal
conductance and carotenoid content in soybean genotypes

e e b el Sl 5 6l i) culan
(oolazal LB Oy Soybean oy ) (5 ia oS ) (b o S o)
Water deficit (%F.C.) cultivars Nyacshes ks e R e ke A

0 421 276¢

Williams 0.4 4.03kl 304c

0.8 S5g-1 29.9 cd

0 3.661 3lc¢

85% L17 0.4 5.2f-1 34.6a
0.8 6.27c-1 33.03b

0 4.33j-1 24.5f

D42X19 0.4 7.15b-¢ 28.8de

0.8 5.92d- 28¢

0 5.56d-j 20.5hi

Williams 0.4 4.7h-1 24.9f

0.8 7.36b-¢ 22.26g

0 4.67i-1 161lm

65% L17 0.4 6.78¢c-g 17.6jk
0.8 7.26b-¢ 15.16lm

0 5.71e-k 18.861j

D42X19 0.4 8.93ab 23g

0.8 8a-c 19.73hi

0 7.94c¢-f 15.5Im

Williams 0.4 5.02g-1 20.7h

0.8 7.06b-d 17.3k

0 6.6¢c-h 11.230

45% L17 0.4 6.96¢-f 12.230
0.8 9.36a 11.530

0 7.33b-¢ 13.73n

D42X19 0.4 4.83h-1 17.36k

0.8 5.030-j 1436m

2l s s cme (SIS g3l bl 5 o3 B mhaw [o axied S ie By S il JBlas a8 la ke DS
* Values followed by the same letter within the same columns do not differ significantly at p =1% according to
Duncan
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Figure 1- Effect of drought stress and soybean genotypes (A), salicylic acid and soybean genotypes
(B) on RWC
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Figure 2- Changes of chlorophyll a (A) and chlorophyll a / b ratio (B) due to drought stress in
soybean genotypes
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Figure 3- Changes of Chlorophyll b due to drought stress (A) and salicylic acid (B)
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Abstract

To investigate the effect of salicylic acid on photosynthetic system and seed
yield in soybean genotypes under drought stress a factorial experiment was
conducted in a completely randomized design in both greenhouse and laboratory
of Mohaghegh Ardebili University in 2015. The factors consisted of water stress
at 3 levels (85, 65 and 45% of field capacity), salicylic acid at 3 concentrations
(0, 0.4 and 0.8 mM) and three soybean genotypes, Williams, D42X19, and L17.

The results showed that the relative water content, stomatal conductance,
chlorophyll a and b, chlorophyll a/b ratio, leaf area, maximum fluorescence and
quantum yield decreased as the result to drought stress, while Williams showed
more tolerance to drought stress as compared to other two genotypes. Application

of 0.4 mM salicylic acid as compared to high concentration (0.8 mM) and control
was the most effective treatment on reducing the adverse effects of drought
stress. It could be said that this may increase the relative water and chlorophylls
contents, leaf area, quantum yield and stomatal conductance under drought stress
conditions. It seems that carotenoid contents as a result of drought stress and

application of 0.8 mM salicylic acid were increased in soybean genotypes,
especially in L17. SLA was also increased due to drought stress, which was
higher in L17 genotype than other genotypes. According to the results of this

study, williams genotype was the most tolerant to drought stress as compared to
the other genotypes, and the application of salicylic acid would enhance
tolerance to drought stress in soybean genotypes.

Key words: Carotenoids, Chlorophylls, Quantum yield, Stomatal
conductance.
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