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Table 1. Analyze of variance (squares mean) for ascorbic acid in drought-resistant (Azar2) and drought-susceptible (Gascogne and

Sayonce) cultivars of wheat under different irrigation levels

S piges al> o

Sampling stage

Ol ibe ax » ekl 5l S 3okl 5lan 2kl gS 2 sl 5l
ol P alpe S5 ey e Sos al e
S.0.v Degree of Flowering stage, Flowering stage, Dough stage, Before Dough stage,
freedom Before irrigation After irrigation irrigation After irrigation
Replication 2 0.020" 0.019™ 0.150™ 0.119™
Irrigation levels 4 0.447™ 0.217" 0.341" 0.245"
First error 8 0.040 0.008 0.073 0.036
Cultivar 2 0.201" 0.118™ 0.241" 0.491"
Irrigation levelsx 8 0.286™ 0.092™ 0.309" 0.291"
Cultivar
Second error 20 0.039 0.004 0.097 0.089
cVv(%) - %11.35 95.23 %18.87 %21.28

aoy0 ) 50 Jiol zolaw (o o gme g o g pé Cui A %

ns, * and ** are non-significant and significant at 1% and 5 % probability levesl, respectively
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Fig 1. Mean comparisons for interaction effect of irriagation levels and cultivars on Ascorbic acid after and before irrigation at
flowering and dough stages in drought-resistant (Azar2) and drought-susceptible (Gascogne and Sayonce) cultivars of wheat.
(Fl is irrigation based on crop water requirement, 75%FI, 50%FI and 25%FI are irrigation based on 75%, 50% and 25% of crop water

requirement in FI treatment, respectively and NI is treatment without irrigation). FW means fresh weight
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Table 2. Analyze of variance (squares mean) for glycine betaine in drought-resistant (Azar2) and drought-susceptible (Gascogne and
Sayonce) cultivars of wheat under different irrigation levels

Sl peges al> o
Sampling stage

Ol s ol @olil a0 SRy NS 3 6okl 5w SR N 3 kel 5w
S5 ey 5 Ay Sy al> e Gy al> e
S.0v Degree of Flowering stage, Flowering stage, After  Dough stage, Before Dough stage,
freedom Before irrigation irrigation irrigation After irrigation
Replication 2 0.391" 0.928"™ 0.308"™ 0.221™
Irrigation levels 4 0.135™ 18.845™ 2.038" 45,554™
First error 8 0.799 0.589 0.292 1.407
Cultivar 2 1.230™ 1.678™ 0.848" 0.422"™
Irrigation levelsx 8 0.330™ 1.008™ 0.317™ 0.672™
Cultivar
Second error 20 0.590 0.504 0.686 0.864
CV(%) - %26.61 %12.40 %25.30 %14.01

aoy0) 50 il maw (ol g g (5)le pxe i cims liS oS 4

% NS

ns, * and ** are non-significant and significant at 1% and 5 % probability level, respectively
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Fig 2. Linear regression for effect of different irrigation treatments on glycin betaine after irrigation at flowering and dough stages in
drought-resistant (Azar2) and drought-susceptible (Gascogne and Sayonce) cultivars of wheat
(Fl is irrigation based on crop water requirement, 75%FI, 50%F| and 25%FI are irrigation based on 75%, 50% and 25% of crop water
requirement in FI treatment, respectively and NI is treatment without irrigation). DW means dry weight
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Table 3. Analyze of variance (squares mean) for concentration of MDA in drought-resistant (Azar2) and drought-susceptible
(Gascogne and Sayonce) cultivars of wheat under different irrigation levels
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S.0v Degree of Flowering stage, Flowering stage, Dough stage, Dough stage,
freedom Before irrigation After irrigation Before irrigation After irrigation
Replication 2 0.002 0.022 0.002 0.002
Irrigation levels 4 0.011" 0.004" 0.051" 0.015"
First error 8 0.014 0.021 0.019 0.007
Cultivar 2 0.052" 0.072™ 0.075™ 0.022™
Irrigation levelsx Cultivar 8 0.010" 0.016" 0.007" 0.005"
Second error 20 0.012 0.012 0.011 0.003
cVv(%) - %16.31 %17.21 %11.49 %15.66
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ns, * and ** are non-significant and significant at 1 % and 5 % probability level, respectively
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Fig 3. Mean comparison for effect of cultivars on MDA content after and before irrigation at flowering and dough stages in drought-
resistant (Azar2) and drought-susceptible (Gascogne and Sayonce) cultivars of wheat.
(Fl is irrigation based on crop water requirement, 75%FI, 50%FI and 25%FI are irrigation based on 75%, 50% and 25% of crop water

requirement in FI treatment, respectively and NI is treatment without irrigation). FW means fresh weight
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Table 4. Analyze of variance (squares mean) for Peroxidase enzyme activity in drought-resistant (Azar2) and drought-susceptible
(Gascogne and Sayonce) cultivars of wheat under different irrigation levels.

Sl piges al> 1o
Sampling stage

Olyss e o 2kl 5l s 32 kel las 2kl 5l S 2 sl 5lan
3! 235 al> e 25 al> e S e al> e S o> dl> o
SOAY Degree of Flowering stage, Flowering stage, Dough stage, Before Dough stage,
freedom Before irrigation After irrigation irrigation After irrigation
Replication 2 0.000™ 0.000™ 0.00001™ 0.000™
Irrigation levels 4 0.005™ 0.018" 0.034™ 0.026™
First error 8 0.001 0.000 0.0001 0./000
Cultivar 2 0.005" 0.002™* 0.005™ 0.004™*
Irrigation levelsx 8 0.003"™ 0.001"* 0.001" 0.000™
Cultivar
Second error 20 0.002 0.000 0.000 0.000
V(%) - /9%25.6 95.65 %11.21 %9.15

ns, * and ** are non-significant and significant at 1 % and 5 % probability level, respectively
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Fig 4. Mean comparisons for interaction effect of irriagation levels and cultivars on Peroxidase enzyme activity after irrigation at
flowering stage in drought-resistant (Azar2) and drought-susceptible (Gascogne and Sayonce) cultivars of wheat.

(Fl is irrigation based on crop water requirement, 75%FI, 50%FI and 25%FI are irrigation based on 75%, 50% and 25% of crop water
requirement in FI treatment, respectively and NI is treatment without irrigation).
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Table 5. Analyze of variance (squares mean) for Ascorbate peroxidase in drought-resistant (Azar2) and drought-susceptible
(Gascogne and Sayonce) cultivars of wheat under different irrigation levels
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Sampling stage

Olyess mlie 4,9 PR 2 6okl 5o SRNC 3 kel 5lam
ol SN SN & oo dl> 5o & o al> 5o
S.0v Degree of Flowering stage, Flowering stage, Dough stage, Before Dough stage,
freedom Before irrigation After irrigation irrigation After irrigation
Replication 2 0.034" 0.649™ 0.274™ 0.513"
Irrigation levels 4 7.183" 2.130" 0.616™ 0.522"
First error 8 0.271 0.673 0.878 0.890
Cultivar 2 5.662" 4.304" 0.141" 0.359"
Irrigation levelsx 8 1.985™ 1.273™ 2.081"™ 0.917"
Cultivar
Second error 20 0.319 0.238 0.958 0.504
C.V.(%) - %16.93 %17.69 %29.61 %29.64

Aoy ) 50 il maw (0 )l S g (5yle cre i cdims liS oS 5 4y i g % NS
ns, * and ** are non-significant and significant at 1 % and 5 % probability level, respectively
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Fig 6. Mean comparisons for interaction effect of irriagation levels and cultivars on Ascorbate peroxidase activity before and after
irrigation at flowering stage in drought-resistant (Azar2) and drought-susceptible (Gascogne and Sayonce) cultivars of wheat.

(Fl is irrigation based on crop water requirement, 75%FI, 50%FI and 25%FI are irrigation based on 75%, 50% and 25% of crop water
requirement in FI treatment, respectively and NI is treatment without irrigation).

5155 sy popl cadld als lblS o COz e
35 Som G yo |y (i S Sl Wlg e (SaS S
Sy, p2 ) Lwels (Parry a et al., 2002) oS 4o
DIF Gl (el bawgi GlalS o Sis i b
Perdomo et al., 2017 & Sharwood et al., ) el ool

(2016

4 e ST b slaaisS adgs & )b 5l (Sas pas
SetlS g glaaaal 5 Wooatigy wlid 4 gwilannS] o]
olalesl al o leige Ji5e 1) Loyl 0,515 5 05 ca
S sla Sl s oISl Glie 5o Sl
Sl Glie g 08y 4 i &5 0h osmline Jolo slas
gl )3 (¥ )31 (S s 4 oo o8 092 Sglite
3l 23995508 El b Gl 5 (5558) el s L
e 3RS T w3l s SeysSel el (e (2138l Aoz
Sop D (SAS 5 Jesd 50 (e lalps olml
Sype )l jo (S i 23U ot (Sufelnd Dl et
Ll ol Jedo a5 ol Sy w3l (2ol 4 p2ie alllas
Dy (S 5 s geilagnsT s

$Smig) 23 S350 9 lg 13 ez
SDS-PAGE sla_J; Gel Quant NET l33la i 51 soliiusl L
g odustiw pd 4 Camd o] slaail Gl 5 wal LI
We B V) ey o) 5l oolia b laasly JsSge o5
039 &5 il oS asin cad ooy LIS 4 (KDa
S>ly 5 Getign Wb Olyie & 95 00 KD o] (JsSUse
L el (VUSD) weS pllds Sy, mpl S5
0,99 b o el gy ol a5 ol lis ode] Cawd
2 &bl ool 5l s (g ymes 5 (205 S0 o Giules]
255 Iy ghell (Sas il Cod pglia g el 6]
Glog il Gl o, a5 cwl onl asie
53l (25 Lyl ) 58y wa3il oy 4 Cudlys IS
o5 s Dy 4 phemS] S sl 00l by 4
G5 Al 50 5 Gy pley o &Snl Jds 40,5 0 & j50
Ol loe 8l Cudlyy IS 0 ROS (e (S22
Oegn P (SAS A Gloy 50 v g S ST 0 oo
s weps Tl G abie Gl 9Ky ol
b 920 o JeSA5 $gy il |y Sy JS sl
GlS g oo guilanST (58 31 5 g8 mal GhalS
S G 1505 gy ooy yo 1y S Jele (g
3 gy mpl G 4 axg b Guizes uiS 4oy

P sl i gy 4yl
WAA Ll g ks (Y obs) Jol o5lois 095 6,99



AY

oQ)o‘u43‘5¢43‘;bLg‘}¢Mu>‘crgy?)

2O > ye 50 bl 51 S

Flowering stage, Before
irrigation

0O+KD
Y 80
Azar 2

00-KD
O35l

Gascogen

06-KD

ol
Sayonce

al> o 4o Lg)LHT)'I..\.q

=
Flowering stage, After
irrigation

ol leede

| o9 "

lﬂ.m'mnn:u
atss
Ll Bl
we =

.

al> e 48 6okl 5l o

S o a0 0 cS)LH] IS oo

Dough stage, Before irrigation Dough stage, After
irrigation

b Bl - Y A A

o wﬂ!'|

T T[T Y TS NS

| Aadal L]

oL R U M U A

k. R ]

it polan Cov puiS (Sis 4 (V)30 pslie 5 (gl 5 (555wls) ola o8] 30 55usy @3l S5 aly ) ey p Sl i 1V JSCE
5 & YO FL 578+ FLIANOFl olS T 5L e 4 g lal FI ol (5,LoT Calises zolaws saims ol ool i iy B G olael . 5,Lo]
6okl 53 5les NEG I jlas 10 olS 0T 5Ls 0o js YO 5 0+ VO (yl5ee 4 (5,0l
Fig 7. Changes in large subunit of Rubisco protein in drought-resistant (Azar2) and drought-susceptible (Gascogne and Sayonce) cultivars of
wheat under different irrigation levels. Numbers 1- 5 are related to Fl, 75%FI, 50%FI, 25%F| and NI respectively.

(Fl is irrigation based on crop water requirement, 75%FI1, 50%FI and 25%FI are irrigation based on 75%, 50% and 25% of crop water
requirement in FI treatment, respectively and NI is treatment without irrigation).
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Abstract

A field experiment was conducted in order to evaluate drought stress effects on some
physiological traits of drought resistant and susceptible cultivars of wheat at agricultural faculty
research field of University of Kurdistan during 2012-2013 growing season. The experiment was
split plots based on randomized complete blocks design with three replications. The main plots
were different levels of irrigation (FI as irrigation based on crop water requirement, 75%FI, 50%FI
and 25%pF1 as irrigation based on 75%, 50% and 25% of crop water requirement in FI treatment,
and NI as treatment without irrigation) and subplots were three wheat cultivars (Azar2 (resistant),
Gascogen and Sayonce (susceptible). Results showed that ascorbic acid (ASA) amount increased
only under severe stress conditions, and other stress levels did not affect amount of this metabolite.
The amount of glycine betaine (GB) and peroxidase activity were increased with increase in
drought stress severity. Also, the amount of the cultivars the amount of rubisco large subunit was
decreased with increasing plant age and due to drought stress in sensitive and resistant cultivars.
In flowering and dough stages, irrigation cause to decrease in malondialdehyde (MDA)
concentration, so that in all treatments, the concentration before irrigation was higher than after
irrigation. In general, the activity of peroxidase enzyme and the MDA concentration in drought
resistant cultivar (Azar2) showed a higher increase compared to other sensitive cultivars under the
stress condition. The overall results of this study showed that the resistant and susceptible cultivars
have different physiological responses to drought stress. Results of this study can help breeders to
select suitable cultivars for drought stress.
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