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Table 1- Chemical and physical characteristics of experimental field

oS S csl
SLGoe amaawl  gier el i - Jalss - el ggi
el o) e O
Soil depth o K P O.C  Porosity o 10 0 ,
(cm) pH N (%) (opm) (opm) %) (%) Clay (%) Silt (%) Sand (%) Soil texture
0-30 7.4 0.098 329 8 1.14 46.5 44 39 17 clay

<y Sl (oo oliile,S dilars o (Sl e ailale (pSilie 5 Cuglo) lime dod HuSiles s aineS - Jgizr
\WAR-A-

Table 2- Minimum, maximum and mean of temperature and relative humidity (RH) also
precipitation in the Kermanshah region during 2010-2011

Los aines’ Lo diosliy Lo (12lo b ol Caghy doseS St oSl
Month olo Cagb, Cagb,
Mirltemp Ma>iternp Meap Precipitation Min RH (%) Max RH Mean RH
(C) (C)  temp(C)  (mm) (%) (%)
Oct. o 10.6 30.3 20.4 1 13.2 46.4 29.8
Nov. bl 45 219 13.2 31 22.8 66.8 44.8
Dec. 20 -1.5 16.8 1.7 24 26.5 62.4 445
Jan. & -2.2 9.6 3.7 50 47.1 91.0 69.1
Feb. ey -2.7 8.0 2.7 65 52.1 94.2 73.2
Mar. idw| 0.6 154 8 21 28.1 82.0 55
Apr. 209, 45 20.1 12.3 47 24.6 78.8 51.7
May.  cuiqmd)l 9.5 23.6 16.5 128 33.6 874 60.5
Jun. ols 3 12.8 33.8 23.3 0 113 511 31.2
dul. P 171 385 278 0 6.6 321 194
Aug. 10 yo 18.1 395 28.8 0 6 27.7 16.9
Sep. 29 e 13.8 24.6 24.2 0 7.8 32 19.9
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Table 3- Analysis of variance (mean sguare) of the effect of irrigation regimes, cultivars and plant
growth regulators on grain yield and its components

(Mean squares) wix yo cuiibeo

i ols FESY) s sl | oy oy
Ol & Gl wtss 20 &lo olas 8 Slos A 09 " " Jsb
aloow Agy 5o alw FHE aloow
390k 39,L6
Number Number
sov & Granyiad Ng“r’gtr’]e;;f Spikeyield ;?a?g of fertile  of infertile  Spike
e . per plant . spikelet spikelet length
spike weight ] .
per spike  per spike
_)bS_J 2 27502 18.3 0.18 74.2 0.07 0.07 0.14
Replication (R)
‘5*’?‘ .c’b“ 1 213733 * 11.8 ns 0.35 ** 695 * 4.62 ns 0.54 ns 0.01 ns
Irrigation (1)
| lbs
@ kel s 2 16230 377 0.01 126 0.36 0.48 0.01
Error a
,ﬁs) 4294 ns 3088 ** 0.13 ns 835 ** 142 ** 28.4 ** 1.15 **
Cultivar (C)
u\.n::) a..\;;S w.».ha.' oS
Plant Growth 3 152572**  0.92ns 1.39 ** 630**  450**  1.69**  0.05ns
Regulators (PGR)
"’”“I’L’é < 1 20866 * 8.50 ns 0.03ns 98lns  3.25* 006ns  0.17ns
X
oelisd x5 )bl st
Ay eaiaS 3 21963 * 60.2 ns 0.17* 28.5ns 0.54 ns 0.20 ns 0.14ns
IxPGR
by OALS il xS, 3 402 ns 135ns 0.009 ns 149ns  01lns 0.34ns 0.009
CxPGR ns
x o yx 5 kel ol
Ay 0008 i 3 3953 ns 18.9 ns 0.05ns 7.85ns 0.22 ns 0.12 ns 0.02 ns
IXCxPGR
b 3 cls
Der s 28 4526 211 0.04 145 0.49 0.22 0.08
Error b
(1) Sy g 2 148 9.77 154 127 417 139 3.33
CV (%)

Ao ) 50 Jlaiml mhaw 1o ls Soe g o et o Sy i g % g NS
ns, **, *: non-significant and significant at 5 and 1% probability level, respectively.
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Table 4- Mean comparison of the effect of irrigation regimes, cultivar and plant growth regulators
on grainyield and its components

S ySlos Slowy Slawy
KpLareys 0 &ils olasy 1o aks 313 39 " " s g
_ ails alcuw ails
ol 5l Loy gy 295k BYSLT
Treatments Grain Number of .Sp| ke 1000 grain Numbgr N.“mb"tf of Spike
. . yield per . of fertile infertile
yield grain per weight . . length
(@.m?) spike plant © spikelet spikelet (cm)
) (9) per spike  per spike
Irrigation skl
Well water e (39 5199a 456 a 154a 33.7a 165a 1.59a 8.6la
Water stress S 386.5b 475a 121b 26.1b 17.1a 138a 8.64a
Decrease (%) (1) pwals -25.7 4.2 -214 -22.6 3.6 -13.2 0.3
Cultivars ER|
Marvdasht g po 462.7 a 39.0b 1.32a 341a 15.1b 2.25a 847b
Pishtaz iy 4438 a 55.0a 143a 25.7b 185a 0.71b 8.78a
Plant Growth )
Regulators 72 e
Control bl 539.2a 470a 163a 3B.7a 165b 184a 8.72a
Foliar
application o0y alidl 5619 a 473a 1.70a 36.7a 17.7a 0.97b 8.60 a
of IAA
Ear shading aleww » gilelale 3514 b 471 a 1.07b 2340 16.5b 1.46b 8.56 a
Foliar " Lot
i cati & 4O S aslis
application 3 025 3606b  466a  109b  239b  165b  165a  864a
of IAA + ear Al p 53l
shading

W5l g5l g gl 10 Jletiz] a0 STl (glaials wiz gl bl sl oo S iie B S JBlas sl oS s o 50 b Sl
Means, in each column, followed by similar letter are not significantly different at the 5% probability level using Duncans
multiple range test.

Al 55 595l azliins slaad g alls 3 Slae 08, 9 (ugky 3, bl Sl J1 5Sils anslie —8 Jouer
Table 5- Mean comparison of interactions between irrigation regimes and cultivar on grain yield
and number of fertile spikelet per spike

G (&0 s%o 2 py5) &l 3 o 293k 4zl olas
= Grain yield (g.m?) Number of fertile spikelet per spike
: TR S G5 oo S
Cultivars
Well water Water stress Well water Water stress
Marvdasht Clidg po 550.3+11.7 a 375.1+8.0d 15.0+0.1¢ 15.1+0.1¢c
Pishtaz slch 489.7+13.8 b 397.9+9.2¢c 18.0+0.1b 19.1+0.1a

W5l g5l g gl 10 Jletim] a0 Sl glaials wiz gl bl sl oo S iie B S Bl gl oS e o 50 b Sl

e olsl . Sls

Means, in each column, followed by similar letter are not significantly different at the 5% probability level using Duncans
multiple range test. Mean + SE.
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Figure 1- Mean comparison of interactions between foliar application of IAA and ear shading

treatments on grain yield (A) and spike yield per plant (B) under well water and water stress. I:
Standard error (SE).
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Abstract

Drought stress is amagjor cause of reduction in crop production. According to the role of
various plant parts, especially the spike photosynthesisin grain filling and the regulatory roles
of IAA in formation of grain yield, a split plot-factorial experiment based on randomized
complete block design (RCBD) with three replications was conducted at the experimental
field of the Campus of Agriculture and Natural Resources, University of Razi, Kermanshah,
in 2010-2011 growing season using two wheat cultivars (Marvdasht and Pishtaz). Results
indicated that water stress after pollination significantly decreased grain yield and 1000 grain
weight but it did not affect grain no. spike™*, number of fertile and infertile spikelet per spike
and spike length as compared well-watered conditions. Drought stress caused 25.7 and 22.6
percent reduction in grain yield and 1000 grain weight of varieties under study respectively.
Cultivars differed in grain no. spike™, 1000 grain weight, number of fertile and infertile
spikelet per spike and spike length significantly. Water stress also reduced grain yield of
Marvdasht cultivar (31.8%) as compared to Pishtaz cultivar (18.7%). Pishtaz cultivar
possessed larger spikes which resulted in grain yield increase under drought stress.
Photosynthesis of spike during grain filling stage increased yield under well watered
condition by 42.5% and under post-anthesis drought stress by 23.8%, respectivly. Foliar
application of 1AA did not have any effect on yield reduction when photosynthesis was
stopped. This shows the importance of spike photosynthesisin increasing grain yield.

Key words: Wheat, Drought stress, Grain filling, Indole Acetic Acid, Spike.
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