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Figure 1- Temperature and rainfall diagram of Kermanshah in 2013-2014 crop year
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Table 1- Analysis of variance (mean of square) for effect of water deficict stress after post-anthesis

on grain yield and some related traits in bread wheat cultivars in Kermanshah region

Mean of square (MS) il po il

Ol i’ @b PR &l olas Al olasi
) a,S.Lu.: ua:u 51 JIid s . &Lﬂ.l |
Source of gl eeSe Ly, PSRk el “T; . J: a:é’ Brgap ’
variation Grain 255 st Hectoliter  Number ; Number of ”
df yield Biological ~ Harvest weight of arains grain wileper | Plant
yield index grat weight piie p heigh
per spike m
Sk Block
2 11074** 147 ns 0.380ns 327 * 4.50 ns 93853 ns 107157ns 863ns
ol 1 33069*%  1551*  32ins  673*% 167+ 23g9e3*  11/863 119
Water Deficit (B) ns ns
ol stas Error (@) 2 212 334 8.70 2.3 3.54 54403 60110 537
5, Cultivar (C) 9 122317** 5051 ** 22.3 ** 52.5 ** 706 ** 63413** 50609ns 1233*
BxC 9 0.001 ns 10.02 ns 33.4ns 55.1ns 73.1**  42714ns  42050ns  629ns
<% s Error (b) 36 276 211 6.59 98.5 2.41 44103 43507 441
&l puats w0 CV. (%) 1.90 1.63 5.21 2.85 411 25.3 275 27.6

* ** and ns significant at 5 and 1% probability levels and non-significant, respectively.

S8 e BT oy 5 0oy SO gy S ekl polaw jo Sl pe i 5 4 NS Phalaltial

dibaie o SLadles )5 5l o olpS (i Luld 0 b pasS el o T L s e Slas g ails o Slee 1Sl daslie -Y Jooz

olisle 5

Table 2- Mean of comparison of grain yield and some related traits in bread wheat cultivars on water

deficict stress after post-anthesis in Kermanshah region

ails o ySlos Seigdgm o Sfdes clblop bl i (339 aigr el
Cultivar o) Grainyield  Biological yield Harvest Hectoliter Plant heigh
(kg.ha't) (kg.ha't) index (%) weight (kg) (cm)
Azar2 \ 7310 f 15890 d 46 e 79e 102 a
Bahar ke 8580 e 17380 cd 49 d 83 cd 89.4c
Pishtaz pjLave 8930 d 18080 b 49d 91b 8l.2e
Sivand & g 10660 b 20070 a 53b 100 a 80.6 e
Parsi )b 11110 a 20410 a 54 a 99a 78.1e
Zare &l 8410 e 17180 cde 49 d 85¢c 86.9 cd
Marvdasht Culidg po 8630 e 17310 de 49 d 81 de 83.3 de
Sirvan 0319 s 8490 e 17290 cd 49 d 83 cd 794 ¢
Gaspard 3,Luls 9640 c 18540 c 51c 85¢c 784 e
Bezostaya Llwg 6080 g 14760 e 41f 79¢e 95.1b

test.

3l 0 bl e glas auo 0 gty Lol mhans 10 (Sl yae3l bl aslie g slls sl il (ygiw o 40
Means in each column followed by similar letter(s) are not significantly different at 5% probability level based on Duncan
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Table 3- Mean comparison for effect of water deficict stress after post-anthesis on grain yield and
some related traits in bread wheat cultivars in Kermanshah region

o : 4ils & ,Slos S3glem 0 5o FdeSe (59 4lo 513 39
Water Deficit IS o Grain yield Biological yield ~ Hectoliter weight ~ Thousand grain
(kg.ha) (kg.ha (kg) weight (g)
Non-stress O 9N 8970 a 17930 a 87a 39.46 a
stress et 8080 b 17340 b 86 a 32.45D
Decreace (%) LR W) -10.02 -3.29 -1.1 -17.76

WS e bl e Dglas wo s iy Jleisl e jo (SSls O903) bl g alie Bgyo slls (sl Siles (g o 50
Means in each column followed by similar letter(s) are not significantly different at 5% probability level based on Duncan
test.

50 06 pasS B, o s o ails slaw p SLedles S 5l e oS LS e x o8, blite Sl 1Sl duslie —F Jguo
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Table 4- Mean of comparison of cultivar x water deficict stress after post-anthesis interaction
effect on number of grains per spike in bread wheat cultivars in Kermanshah region

alcaw o &ls olawi

Cultivar PR Moisture treatment TS i lews Number of grains per spike
Non-stress S g 33.33 abc
Azar2 Y ,30 stress o 23.48 bed
Decreace (%) sl s o 29.55
Non-stress IR T 35.78 abc
Bahar sk stress Y 30.90 abcd
Decreace (%) oels oy 13.63
Non-stress IR T 39.15ab
Pishtaz sled stress Y 33.73 abc
Decreace (%) seals w0 16.07
Non-stress O (9N 39.50 ab
Sivand & gt stress Y 37.87 ab
Decreace (%) als sy 4.30
Non-stress o (g 43.45a
Parsi b stress Y 39.32 ab
Decreace (%) seals w0 9.50
Non-stress O 9 4432 a
Zare &l stress e 35.93 abc
Decreace (%) sl s o 18.93
Non-stress oW g 39.35ab
Marvdasht Sl g po stress Y 17.20d
Decreace (%) sels s yo 56.28
Non-stress O 9 34.70 abc
Sirvan 19 yuans stress o 21.62 cd
Decreace (%) sl wo o 37.69
Non-stress O (39 40.28 a
Gaspard Cpyrowiy stress Y 37.65 abc
Decreace (%) eals Wy 6.99
Non-stress O 9 35.72 abc
Bezostaya Llwgy stress o 16.20d
Decreace (%) sl s o 54.65

5l 0 bl e glds auo > gty Jledzl mhans 10 (Sl ysesT bl aslie gy s sl il (gm0 40
Means in each column followed by similar letter(s) are not significantly different at 5% probability level based on Duncan
test.
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Table 5-Analysis of variance (mean of square) for effect of water deficict stress after post-anthesis
on gas exchange variables and some physiological traits in bread wheat cultivars in Kermanshah

region
I,
s e CO, cdilé s sloo i
Ol gle b g e lase) calon et 36T B ey . st oo gid
Source of 95T Photosynthesis Stomatal ;;”t’ al Transpiration L fJ”f I g
iati rate conductance ub-stomata rate ear surface °
variation df o, temperature Chlorophyll
fluorescence
<ol Block 2 44.8 ns 0.132 ns 7336 ns 9.35ns 68.2 ** 0.003 ns
'|' aaee
ol "M 1 172 * 0.123 ns 365 ns 13.09 ns 248.9 ** 0.001 ns
Water Deficit (B)
kol sz Error (a) 2 0.758 0.002 516 0.009 0.959 0.002
3, Cultivar (C) 9 56.6 ns 0.137 ns 8943 * 6.72 ns 5.14 ns 0.002 ns
BxC 9 0.831 ns 0.006 ns 386 ns 0.324 ns 0.627 ns 0.004 ns
= s Error (b) 36 41.3 0.115 3759 9.77 3.56 0.002
S gy C.V. (%) 65.4 9.76 28.2 48.7 6.33 6.35

o e BT oy 5ty SO g iy S Jlio ] molaw jo ls s el 4 NS g **

* ** and ns significant at 5 and 1% probability levels and non-significant, respectively.

=0 Jgoz alsl
Table 5-Continued

Ol 2sbo bl"; Showij asLs a Judg s b Juég,ls JST‘J'-'f’I’K aiei 5
.. ) . ota .
Source of variation o Performance index Chlorophyll a Chlorophyll b chlorophyll Carotenoids
<3k Block 2 0.786 ns 10.4 ns 7.94 ns 33.8ns 171 **
T T
Wat:r* BZ;;‘H ® 1 1.224 ns 4,03 ** 100 ** 233 % 80.5ns
sbol slas Error (a) 2 20.39 146 2.19 12.9 3.14
5, Cultivar (C) 9 6.55 ns 1.67 ns 3.04 ns 1.04 ns 17.5ns
BxC 9 7.79 ns 4.03 ns 13.6 ns 53.8 ns 53.9ns
=58 sl Error (b) 36 6.77 15.1 9.69 50.9 273
Ol s poC.V. (%) 46.9 18.8 34.25 23.25 9.88

SIS sime BB g0y g dopd o 5 iy S Jlein] zalaw j0 4l re oS5 4 NS § KK
* ** and ns significant at 5 and 1% probability levels and non-significant, respectively.
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Table 6- Mean of comparison of sub-stomatal CO; and water-soluble proteins in bread
wheat cultivars under post-anthesis water deficict stress in Kermanshah region

Cultivar o5, l4ize, SIG1CO2 et Joleo glaodiyn
Sub-stomatal CO2 (mmolm-2 s1) Water soluble proteins (mg gt FW)
Azar2 Y ,30 172.8 bc 129.2 a
Bahar Sl 235.3 abc 132.2 a
Pishtaz Loy 253.5ab 117.6 ab
Sivand & gt 223.7 abc 1242 a
Parsi b 204.2 ab 1238 a
Zare &5 254.3 ab 118.2 ab
Marvdasht Sl g po 165.0 c 97.8b
Sirvan 019 g 199.2 be 1310a
Gaspard Okl 185.2 be 1328 a
Bezostaya Llwg 2815a 116.1 ab

5l 0 bl e glds auo s gty Jledzl mlans 0 (Sl yae3T elsl  alie g > slls sl Sl (gt o 40
Means in each column followed by similar letter(s) are not significantly different at 5% probability level based on
Duncan test.

aibie 5 0 paif pla,) 15 Suiglysd Slio  JLEH 00,5 Sl oy TS 5 o S eSls anlie =Y Jpotar
oliile S

Table 7- Mean of comparison for the effect of post-anthesis water deficict stress on
physiological traits in bread wheat cultivars in Kermanshah region

oo sle soia g
o e ) Biyls  Ddgts  FUST o
Water Deficit Photosynthetic Sy Total Water
N Chlorophyll  Chlorophyll hi hll
TS G jlows ( m()rflé% o Leaf surface b c (%fg%_y soluble
w 2. temperature -1 -1 roteins
251 ‘({,C) (mgg*FW) (mgg* FW) FW) p(mg i
FW)
O o9 198a 278 b 2229a 1098 a 3267a 13322
Non-stress
stress s 165a 318a 19.16 b 3.79b 28.72 a 1125b
Slyadd 20y -16.67 +12.58 -14.03 -24.94 -12.10 -15.54

Changes (%)

I 0 bl e glas auo s gty Jleizl mhans 13 (Sl ysesT bl aslie gy slls sl Sl (ygiw o 40
Means in each column followed by similar letter(s) are not significantly different at 5% probability level based on
Duncan test.
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Abstract

In wheat cultivation areas of Iran, post anthesis water stress is the main factors that
declined grain yield production. Hence, in order to evaluate the effect of post anthesis
water stress on formation of grain, physiological changes and gas exchange variables of
bread wheat cultivars (Triticum aestivum L.), this study was conduct in research farm of
Campus of Agriculture and Natural Resources, Razi university, Kermanshah, Iran at
2013-14 crop year. In experiment was used a split plot experiment based on randomized
complete block design with three replications. In this experiment, main plot was water
regimes in two levels (post anthesis water stress and control) and sub plot was 10 bred
wheat cultivars (Zare, Parsi, Sivand, Pishtaz, Bahar, Azar2, Bezostaya, Gaspard, Sirvan
and Marvdasht). The results showed that, post anthesis water stress significantly
decreased grain yield, number of grains per spike, thousand grain weight, hectoliter
weight and biomass production (5.46, 10.25, 17.76, 1.1 and 3.29%, respectively) but
had no significant effect on no of spike per m2. In post anthesis water stress, Parsi and
Bezostaya cultivars had the highest and lowest grain yield production (11110 and 6080
kg.ha-!, respectively). Also, post anthesis water stress significantly decreased
photosynthetic rate, chlorophyll a, chlorophyll b, total chlorophyll and water-soluble
protein by 16.67, 14.03, 24.94 and 12.10% respectively, but significantly increased leaf
surface temperature by 12.58%. Bezostaya and Marvdasht cultivars had the highest and
lowest photosynthesis rate, respectively, as well as Gaspard and Bahar cultivars had the
highest and Marvdasht cultivar had the least soluble protein content. In general, Sivand
and Parsi cultivars were identified as high yielding cultivars and Zare, Marvdasht,
Sirvan and Bahar cultivars as low yield cultivars.
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