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ABSTRACT

Drought stress is one of the phenomena that limited growth and crop yield around the world, especialy in
arid and semi-arid regions. To investigate the effect of salicylic acid on yield and some physiological
parameters of wheat under drought stress, a split plots experiment was conducted in a randomized
complete block design with four replications at Agricultural Research Center of Ilam, during 2014-2015
cropping season. Experimental factors included moisture treatmentsin three levels (control (100), 70 and
40 % field capacity), salicylic acid in three levels (0, 50 and 100 uM) and two wheat cultivars (Bahar and
Pishtaz). The results showed that triple interaction between drought stress, salicylic acid and cultivars on
al traits was significant. By increasing drought stress photosynthetic pigments, number of grains per
spike and thousand seed weight was significantly decreased, while the use of 50 and 100 uM sdlicylic
acid in this situation improved these traits. Proline content and soluble carbohydrates were ascending with
increasing severity of drought stress, that this trend by use of salicylic acid (50 and 100 pM) decreased.
Although no significant difference between the two cultivars in the grain yield was observed under
drought stress, but numerically under drought stress the highest and lowest yield related to Pishtaz, 70 %
field capacity by 100 uM sdlicylic acid and Bahar, 40 % field capacity by non salicylic acid treatment,
respectively. Generaly, it seems that application of sdlicylic acid (50 puM) under drought stress by
improving the plants physiological processes, while increasing plant resistance, lead to greater economic
performance.

Key words: Drought stress, Plant growth regulators, Proline, Yield.
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Table 1. The results of physical and chemical analysisin soil of experiment’s place

Weight Potassium Phosphorus ) ) ) Soil depth
Humidity (%) (opm) (bpm) Nitrogen (%) pH EC (Ds.m™) soil Texture (cm)
2.95 611 20.1 0.13 7.8 2.66 Loam 0-30
WAY-AY elys Jlo yo Graleil szl e alg g F Il s Y Jgoor
Table 2. Results of climatic properties of experimental location in 2014-2015
—_ Monthly absolute minimum ~ Monthly absolute maximum Relative Evaporation
Month Precipitation(mm) temperature (°C) temperature (°C) humidity (7) (mm)
October 50.7 54 34.8 44 151.1
November 7.7 0.2 26.4 59 65.4
December 451 12 19.6 70 26.7
January 17.2 -4.6 18 64 6.6
February 15.7 -1.6 20.2 55 0
March 52.9 -4.4 23 55 0
April 58.9 12 31 55 181.9
May 75 3 36.6 32 269.9
Jun 0.1 15.6 41 20 400.6
July 0 18 45.2 22 395
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Table 3. Analysis of variance for some physiological characteristics of wheat under deficit water
treatments and salicylic acid spraying

SOV d.f ChlorophylIChlorophyll Cartenoides Tota  ChlorophyllSoluble Proline Malondealdehyde  Soluble
T a b Chlorophyll Ratio alb Proteins Content Content Carbohydrates
Replication 3 16 27.85 15.62 0.036 0.082  0.419 0.00305 0182 1149.23
0 .
Drought stress(A) 2 49.78** 641* 485.6* 5.731* 0.156* 1763* 0.134* 1.359** 170085**
Ea 6 157 27.29 29.9 0.094 0.047 0.71 0.00424 0.416 351.4
Cultivar (B) 1 324.7** 5711™ 13128* 0.446™ 0.033*  941™ 0.584* 12.357™ 691791*
Drought Stress* 2 18.1** 170.3®  1754* 0.06™ 0.005* 85.9* 0.527™ 19674+ 4246*
Cultivar (A*B) ’
Eb 8 0.28 327 18.65 0.106 0.02 0.26 0.0046 0.226 497.2
Spraying (C) 2 10.22** 6.39™ 242,07  1.558** 0.354* 30.71** 0.277* 9.891** 58718*
Drought 4 0.57** 13.8* 15.1* 0.367™  0.109** 0.153™ 0.0295* 0.396% 2629*
stress*sparying (A*C) * ’
Spraying*Cultivar 2 0.116™  1131.2* 2245™ 0.269* 0.026* 0.26** 0.0726™ 0.270% 22126™
(B*C) '
Drought 4 027* 44,5+ 44.1* 0.11** 0.031* 1.75** 0.03527 1967*
Stress* Spraying* * 0.287*
Cultivar (A*B*C)
Ec 16 0.107 49.5 29.16 0.104 0.015 0.95 0.0094 0.213 724.8
CV (%) - 13.06 321 574 11.29 9.13 12.09 256 5.53 5.02

dod e lis |y 1o p3 Vg 8 Jlss! zobaw 53 9 I3 xe g (395 43 ixe Silo b 5 & wx gF NS
ns, * and ** indicate non-significant and significant at 5 and 1% levels of probability, respectively.
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Table 4. Analysis of variance for yield and yield components of wheat under deficit water treatments and
salicylic acid spraying

d.f Number of grains

SXoAY per spike Grain -1000 weight Grainyield
Replication 3 185.98 2.546 538096
Drought stress(A) 2 117.6* 1081* 137368473*
Ea 6 66.3 68.39 9988245
Cultivar (B) 1 17.14* 4.89* 18202062*
Drought Stress * Cultivar (A*B) 2 61.19* 15.26* 3343788*
Eb 8 32.19 12.199 5777727
Spraying (C) 2 224.91* 12.532™ 143871728
Drought stress*sparying (A*C) 4 9.801* 8.062* 12091232*
Spraying*Cultivar (B*C) 2 29.79* 3.968™ 4848355*
k- 1 ok 1 ok
Drought Stre?l; %p*rgl ng* Cultivar 4 11.08* 13838 212861+
Ec 16 25.12 10.337 5584585
CV (%) - 11.19 8.32 27.9

e e lis |y o Y 90 Jleist palaw )0 08 410 gime g (1395 HI gixe ko 5 4 ** ; ,ns
ns, * and ** indicate non-significant and significant at 5 and 1% levels of probability, respectively.
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Figure 1. Effect of water deficit stress and SA on grain per spike of wheat cultivars. Vaues are means of three
replicatest standard deviation. (F.C: Field Capacity)
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Figure 2. Effect of water deficit stress and SA on 1000-grain weight of wheat cultivars. Vaues are
means of three replicatest standard deviation. (F.C: Field Capacity)
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Figure 3. Effect of water deficit stressand SA on Grain Yield of wheat cultivars. Values are means of
three replicatest standard deviation. (F.C: Field Capacity)
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Figure 4. Effect of water deficit stress and SA on Prolin content of wheat cultivars. Vaues are means of
three replicatest standard deviation. (F.C: Field Capacity)
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Figure 6. Effect of water deficit stressand SA on soluble carbohydrate of wheat cultivars. Values are
means of three replicatest standard deviation. (F.C: Field Capacity)
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Table 4. Effect of water deficit stress and SA on the pigment content (mg g™ FW) of wheat cultivars.
Values are means (M) of three replicates +standard deviation (SD). For a given date, statistically significant
of differences compared to the value of control plants was conducted.

] Chll a Chl b Carotalﬁoi ds ab Decrease
Treatment Cultivar (mg g FW) (mg g-1 FW) (mg g FW) ratio Total percent
M = SD M+SD M+SD %

control Pishtaz 153+0.12 0.77+0.13 0.35+0.03 1.98 2.65 100

Bahar 1.61+0.13 0.74+0.12 0.39+0.03 217 2.74 100

50uM SA Pishtaz 1.69+0.36 0.99+0.11 0.42+0.04 17 31 117
Bahar 1.76+0.38 0.98+0.11 0.45+0.04 18 3.19 116.4

70% F.C Pishtaz 0.94* +0.08 0.53+0.05 0.24+0.03 1.77 171 64.5
Bahar 0.85*+0.07 0.44*+0.04 0.22+0.02 1.93 151 55.1

70% F.C+50uM SA Pishtaz 1.19%*+0.1 0.61*+0.06 0.28+0.02 1.95 2.08 784
Bahar 1.09**+0.9 0.52*+0.05 0.029+0.02 2.09 1.639 59.8

40%F.C Pishtaz 0.77**+0.11 0.39*+0.04 0.19*+0.01 197 135 51
Bahar 0.6**+0.07 0.21*+0.01 0.11**+.0.01 2.86 0.92 33.57

40% F.C+50uM SA Pishtaz 1.01**+0.19 0.5%+0.06 0.22*+0.01 2.02 173 65.2
Bahar 0.8*+0.08 0.4**+0.03 0.19**+0.02 2 1.39 50.7

* Significant at P <0.05.

** Significant at P< 0.01.
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Figure 7. Effect of water deficit stress and SA on Malondeal dehyde content of wheat cultivars. Values are

means of three replicatest standard deviation. (F.C: Field Capacity)
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