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Evaluation for tolerance to drought stress in promising dryland

durum wheat genotypes
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Table 1 . Meteorological details in Maragheh Agricultural Research Station for two successive growing seasons (2001-2003)

2001-2002(1¥A+ = \YAY )

2002-2003(Y¥AY- \FAY )

ole SusL (51,8 s dr y ) 3las (gl o> Lo 20 Ol 5y sldes R (51,8 Blo & 53 ) Gllas (sles PRV RN SRNRR
Month Precipitation Absolute temp.( C°) Mean temp. No. Precipitation Absolute temp. ( C°) Mean temp. No.
(mm) Min. Max. freezing days. (mm) Min. Max. freezing days
Oct. 9.4 -1.5 25.2 10.2 2 15.5 1.0 31.6 13.1 1
Nov. 355 -15.5 18.2 33 16 38.8 -6.5 17.0 4.5 18
Dec. 50.5 -11.5 10.4 1.3 21 75.4 -20.6 6.4 3.7 30
Jan. 74.0 -21.0 9.0 -4.6 28 14.2 -16.5 6.4 -2.7 28
Feb. 13.2 -14.5 114 -1.3 24 41.7 -14.5 6.0 -2.8 28
Mar. 39.0 -9.5 18.6 3.8 21 55.6 -17.5 9.6 0.6 21
Apr. 109.5 -1.0 19.2 8.4 98.0 -6.0 22.0 8.5 7
May 49.5 1.5 28.0 12.3 11.8 -2.0 252 134 1
Jun. 1.2 4.0 32.6 18.3 0 6.0 34.5 19.5
Jul. 0 6.5 34.2 20.1 0 8.0 35.0 21.0
Total 381.8 - - - 114 351 - - - 134
v
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Table 2. Experimental details in Maragheh Agricultural Research Station in two growing seasons (2001-2003)

SielasT (T b osal Fe Sk odsh) csls 5k ST pmss b Gragdes ) T 015

Year Ju Experiment Sowing Date Second irrigation Irrigation (mm)
Rainfed o Nov.18,1999(\¥A+/A/YY) -— 0
2001-2002 Irrigated T Oct.2 ,1999 (\¥A«/v/Y ) Jun.7 ,2000 O¥AV/Y/AY) 90
Rainfed g Nov.1,2000 (\¥AV/A/N+) — 0
2002-2003 Irrigated T Oct.11,2000 (\¥AV/Y/A) Jun.1,2001 (\wAY/¥/\Y) 90

Sowing Date = Date of first effective precipitation ( 25 mm ) or first irrigation.
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Table 3. Analysis of variance (one year) for grain yield in wheat genotypes under rainfed and
irrigated conditions

2 ks &l
Rainfed condition Irrigated condition

S.0.V S sl 33T s Jsl Jlw £33 Jlo Jsl Jlw 5o Jl

(df) 1% year 2" year 1*“year 2" year
Rep. RS 3 1.12%* 0.05™ 1.70%* 0.14"
Genotype 555 10 1.01** 0.102%** 0.80™ 0.19%*
Error o 30 0.06 0.02 0.40 0.07
C.V% Sl ok -— 13.70 12.03 20.5 14.03

Y Jez mla BIEEETIPR FPESPReN I PR L LS i

ns and ** : Non significant and Significant at 1% probability level, respectively.

v
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Table 4. Comparison of mean grain yield under rainfed and irrigated conditions in two cropping seasons
(2001-2003)

Jsh b s ails 5 S 555l £33 Jlo s 4l 5 Shoe Sibe
O 53 o) O s o9
Mean grain yield in 1* Mean grain yield in 2" year
year (t.ha ™) (tha™)
oslas <555 3l &l 3 Ll &l
No. Genotype (R.O) (1.O) (R.O) 1.0)
1 G-1252 1.30 d* 3.13 ab 1.20 ab 2.00 ab
2 No0.99 IRGB77 2.30 ab 2.82ab 1.30 ab 1.70 be
3 Pg-s//Chap/21563//Alti./Binama 1.50 cd 3.13 ab 1.10 cd 1.80 ab
4 61-130/414-44//377-2/4/Df21-72//61-130/Uvy/3/128-  2.10b 3.50a 1.20 ab 2.00 ab
13ya05509-1A-9A-2A-3A-OA-OAp
5 61-130/414-44//377-2/4/Df21-72//61-130/Uvy/3/128-  1.70 ¢ 2.80 ab 097 f 1.75 be
13ya05509-1A-8A-1A-OA-OAp
6 Standard3/Berk 1.35¢cd 330a 1.20 be 1.60 cd
7 D19-71/3/Vz466//61-130/414-4/4/ Ergen 1.50 cd 2.80 ab 1.00 de 2.05 ab
8 Knd1149//6811/Wad/3/Df17-72 1.32 cd 3.00 ab 0.98 ef 1.75 be
9 Zardak ( D.W check) 1.40 cd 2.20b 0.99 ef 1.50d
10 Azar 2 (B.W Check) 2.60a 390a 1.40 ab 220a
11 Sardari (B.W Check) 2.50 a 3.60 a 143 a 2.10 ab

R.C = Rainfed condition and I.C = Irrigated condition.

5 KSS L (6ol gime D0 Szl pelan 53 gt a 53 alie (3 (ol (sl Sile ¢ STl (lals o g0 3T bl ¥
* Means followed by similar letters, in each column are not significantly different at 5% level, using Dancan’s Multiple

Range Test.

PR P ERRCN PN U g Wy W P
95,8 53 e Jlo o Hls gae OOl 4S5 S bl
s s ST ks Sk s 4 T 5 s Ll o
Lyl 5 5o S 55 A1 025 sl gma 0 Jgdar 5o AL
Ol 3, Shes b3 5l b 55 w45 s oo 0la5 T
Jolize 5105 g 5la tme )1 35y (S5 05
dw\oTﬁgﬁ:ﬂu;TﬁJux 55
5 Shes ol &oglize ladle 53 Calisee T Py
sy s damea x o3 53 lize Sl 31 Llazdls 3 slize
(5,13
3, Shee Kl dslie 5 Y 51 slad s o
b (s 55 x Jlw lize 15 (s g5 o3l 1) &l
N gl 0daT (S 0 as o) gy o Jls 90
(Ys) r.ia.bjfi»)_sw)ﬁdbysbﬁ.uadow

G ln e 13 5, Shes 5 i 55 x Il bilize
pdre dodr ol 53 oydis il @ 4 5 L. (0 )
Ladlo (=T 5 0ms) Jaal s 55 o 55 a8 55,8 s
il gn ST Llazsls 6y 5 Shes 5 alises Sl 3
Olic 5 Sl oaT Y g 55 iuleT (gl > gladla
Jsl ey Il 53 (Sl i ie a8 das s
et 5 Sl iy p 95 Jlo as S (WWAC-AY)
Ol 5 2871y 5 sl dw g 03 ol Ol s
Ol Sl Sl 55 s i ag S (55 sl
S ol bess Jlo &S e e 0L J gl
ESTRRRTCIUN PP f'pf ol dlo &
A dgl bl o S p 5 Jlo Sl 55 Ol
53 OLalE Wty (a5 o n el (] T il 03

SLa b ) o stlae dalial pule ams 55 5 Jle: 1!


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.1.3.2
http://agrobreedjournal.ir/article-1-302-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1385.8.1.3.2 ]

TS 5550 (S 4 e b3

S s o S5 51 5 Sl 5535 003 e
Olg J=lsl 3 YU )y S 5 Ol 5o LS S
Q—«‘“w}.-“&)‘*-fu’lﬁr—fﬁ Sk slads
jdgd\uﬁJWJ&bﬁm.@Ub)yﬁ
Ly ls Oy S e o b e 1S 55 5 il
by s ool il 3l Com g0 OT g y39) doma 53
Bw)ouﬁ:ﬂzﬁ&bﬁgb&)
Gls 3 Shae O 5 55 0658 5l o Jalse
MV oliang) 55,8 o 555 de Gblis 53 (5,05 m
(Ketata et al., 1998 ¢\YAY oI, K s s ol 63135500
wlsj\JHGMJ\AHT)STOUCV\_{
(2335 O g odlan ol ys bl Js o a8
2350l s YL s, Shes cbo w5 Sis 4 S glin
l g Lo 5 1 5508 s s o Golie Ll
Ay ah) g odkd B yme 5 5iS > (§5)5laS Dl
5 b)) 33,8 o033 OT S 05 mbaw
VA O
o8 a sy opl yo 4y, @ e igy bl
& s MP 3 GMP STI gla o= Li gl )l o5 555
sl ds s (6,28 SSI s TOL 5las 3l 503 9
Tl 2 e 5 o ABL I 52 B 55
oein Vg dbade L oils dal s i
GMP STI (sla Ly ki jIY 3T puf o8 55 8 s
ol (St BS54 S o) (5 Jeoe MP
S e 53 Gl e OU (4—1? 2SS A gl el B
SLaes 55 o 93 (N Jsdr ) 5,8 o 15 (s
3Uie o i aalllan cul 53 g1 3550 py93 p S
o date o5 5 4 MP 3 GMP STI gla ol s
la e ls b 51y ol ) oY f 5yled slagyY
A3 8 o e ot Gl 5 55 e
4 o (413 e OGS CA_;fTOL)SSI sl esla
Sl 5 Jrnmite 5 4 g 0350 55 S0 Y 3T
oo S sl b b 65 (Lol (T dger)

el 5 6 1y islesT 515a (SSD) laoee Sl

YooV Bl 5 Shes Lo e L (Y 53D V0 55l o 5
e D O N R
5 Shos Lo szo LA Sylad (355 5 axils w5590
Sl s s, Shes o ;a8 5K 5 5 VY0 Gls
)adu;woLu‘kdju\g-ﬁ@vu@uw
YOS (Yp) (=T Ll b 53 (s p Il 53 s b
Y0 Gl s Shes L sza L (Ve 5l o5 555)
sosls yolasslsgs 4y als 5 Shes o 2i HSa
a3 8 51,5 @ pS) Jylasy 5o 5She 4wl o
JLWJAJJ_{.\A;JJ_:J(@T)LJJ&&&\)JJQ\
P VAN ol 5 (52,08 s gy a by e
dass e @L:S.;)\;)\Jédw)kfjsa\f@l)&.aja
Jlo 33 S s ok (Glac s i3 &5 > Shes ook
aS das e Ol (G x de Jlaze I S5D gwy
3 S ee Lo gz U st dle 03 Y 55T 055 s Lol 5o
saslsy als 5 Shes o i HESa 3 o5 ¥/180 &b
230 5,k g 9 (V Jgda) 5,05 515 a WIS s
u\_;ih,;&m/«ﬂuw,ﬂw&épgpwu
L;uo_i‘y”t_s,\&:_g,;buuj_ﬁw@ﬁ-g
S8d WIS s gesls ol s e ay o)l
=V el 5 a8 das e ULV gl uomen 3yl
J,ldu,n,sTv_;J@dmunﬁya;ﬂﬁ
3,05 5,80 WS 534S 03 (s s o5 Y/ACR)
=50 4 Glate (1) Lol pl 53 4l 5 Sas o a8
OLSa s o5 V/0NY) e53 w53 (A 6)led) <S35
AV Jgd) syls 51 3F WIS )5 oS il
‘_}_@q.l.swduua;uwﬂj;lyu@u
il e da TV J g 5 ciulejT sl 65 A0 o
V_;J)@TJG{‘A)JASM)@QWJ)QQ_}Q‘
3V bled Glacs 5 4 Glaie s 5 Slas o 2l
,~|‘5,u)_.ﬂ;,\_;¢,\_;f.¢._.~\(6,uj_w~r)sT)n
35l el Hlaw ol Al ST ol 5|
o di (b yme 5 ST )5S O e glred S o
yu,gwwﬂouf,\f@d;w}@\


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.1.3.2
http://agrobreedjournal.ir/article-1-302-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1385.8.1.3.2 ]

WA ler ) eslet coitia dlo (0l oy p ke e’

BEy Jb})sbrg‘_gh%yj &l JJQAF JJA J"“.li)‘) :\i)'.?r_';'—o J).,b-
Table 5. Combined analysis of variance for grain yield in wheat genotypes under rainfed (RF) and irrigated (IR)
conditions in two cropping seasons (2001-2003)

RS 23 Ll s Ol e o Silee 2 Slag e Kok

el bl
S.0.V St e Df MS (RF) MS (IR)
Year (Y) Ju 8.49% 34.20%*
Rep./Year (Error a) a gl 6 0.59 0.90
Genotype (G) S 10 0.81™ 0.79%**
GxY 8y x Jlw 10 0.30%* 0.20™
Error (b) b slbs 60 0.04 0.23
CV% (1) Sl ks - 13.50 19.60

AT e T VIS YRR S DT P s

ns and ** : Non significant and Significant at 1% probability level, respectively.
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Table 6. Comparison of mean grain yield and estimates of stress tolerance indices for wheat genotypes in two
cropping seasons (2001-2003)

55 esleds O 5 o) asils s Slas Joos sla e L
Genotype No. Yp (t.ha™) Ys (t.ha™) MP GMP TOL SSI STI
1 2.576 abc* 1.253 be 1.914 1.774 1.323 1.198 0.537
2 2.244 cd 1.783 ab 2.014 1.972 0.461 0.387 0.686
3 2.462 be 1.305 be 1.883 1.783 1.157 1.084 0.544
4 2.743 abc 1.649 abc 2.196 2.101 1.094 0.883 0.765
5 2.290 cd 1.334 be 1.812 1.731 0.956 0.953 0.523
6 2.460 be 1.261 be 1.861 1.740 1.199 1.055 0.517
7 2.444 be 1.261 be 1.853 1.740 1.184 1.153 0.508
8 2.387 be 1.150 be 1.769 1.621 1.237 1.115 0.446
9 1.867d 1.215be 1.541 1.455 0.652 0.556 0.355
10 3.025a 2.007 a 2.515 2.459 1.018 0.839 1.071
11 2.840 ab 1.967 a 2.403 2.343 0.872 0.700 0.952
Mean KL 2.485 1.471 1.978 1.884 1.014 0.902 0.628

LI KA L (5l stme V0 Sl o 53 0 gt a3 ailie Cop o (ol (a0 S0l ¢ ST slatals i 0 g0 3T ol ¥
* Means followed by similar letters, in each column are not significantly different at 5% level, using Dancan’s Multiple

Range Test.
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Table 7. Comparison of wheat genotypes grain yield (interaction effects of Y* G) in two cropping seasons
(2001-2003) under rainfed(RF) and irrigated(IR) conditions

dl::,ﬁh&&gjl@

()L&A)>J)‘.{:Ja{lﬁ)>

JL <5
Year Genotype

Mean grain yield under
RF condition ( t.ha ")

s 5 Shee 5Kk
O s o) ST ol o s
Mean grain yield under
IR condition ( t.ha ")

1.295 bed*
2.279 abc
1.499 abc
2.073 abc
1.702 abc
1.353 bed
1.486 abc
1.317 bed
1.444 abc
2.645a
2.508 ab
1.210 cd
1.288 bed
1.110 cd
1.225 cd
0.966 d
1.169 cd
1.035 cd
0.983d
0.985d
1.368 bed
2 11 1.427 abc

—
O 0 9 N L A WD = = O 0 0 N R WD =

N NN D NN NN DN DN~ — — /= /= /= = = = = =

—_
(=]

3.129 abc
2.819 bed
3.135 abc
3.471 ab
2.831 bed
3.283 ab
2.833 bed
3.028 abc
2.221 cde
3.859a
3.581 ab
2.023 ef
1.668 f
1.788 f
2.014 ef
1.750 f
1.638 f
2.056 def
1.746 f
1.513 f
2.190 cde
2.098 def

I SASS (sl e V0 Jlazml a3 O gt a3 i g (ol (5la SOl ¢SSl (satals o 855 bl i
* Means followed by similar letters, in each column are not significantly different at 5% level, using Dancan'’s

Multiple Range Test.

seslj s AVAL O S 5 5L 5 0¥V
.(Fernandez,1992; Blum,1988 ¢\Y¥A\ ¢ sl oD S
33, s (Stecen dalllae 51 oslizl bl by
O e (oS sl g g s 5 T a8
50,5 il R0 4 Jeod gl el Ol 5 o
3 g0 Ol |y Lastls o e
Sle oL o (Semar ot I Jol s
1o lls s als Sles 5 ) 3050 Jooo
Oty - Sl 0l = 55 A Jsdm 5o aalllas ol s

L{v_is.hi\JJ)su\ssf_(LwMQ\H

O TOL Lexli L 5l aS das oo OLiS 537 J g
Ghlsg 9V 0 ) QY ks glacS s s 5
o g Jeemte sla oY 1A g o g plie o eSS
03053 SLAGS 55 o 03 Nigh oo o gmme (SCES
¥ 53T s s = TOL = +/4071 L0 &5l oY
(U dgde) Cnl (6 g o 115 (TOL = 1/ \A)
JLse sl oo (g )1 edie Oliios
2248 Sl a2t le 25 4 Jamte G5 55 055
YL b (S Glls @ole 5 25 Lyl s 5
s 3o ey 5 A TYO (el ) il ails 5 S lee b


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.1.3.2
http://agrobreedjournal.ir/article-1-302-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1385.8.1.3.2 ]

WAl o) ol pita dle SO0l ol p ke alons”

oT = /AN LSSl s ol sl
Sl 6oT L 51 503 Cuie 45T Sl 1= 1/AO N
AN J ) L yls sae

N R Y WP U CR
seole s i bl o ps aolT slacs o) als
S Sl OT 51 S L= MP 5 GMP STI sla a5 Li
@G 85 e 5 paiS gLl b el
5, e ghyls (gole 5 Jiis) Lsus 93 2 534S
(A 03,8 Glacss3) Lyls |y daes SVL s
s by 558 s gl e L Ol s (e 1
S Jee sl sla e la o g Ol e
TR

ki Sl 5 (ST s Jses sla e Li
ﬁ\%\RﬁJL&.JJ\JJR)(GMP) S50 —
r= AYFE g = AR L O e Saees
s me sl 5 ol 5 515 Cte 45T 035
Mool Cmsas s Ly bl ).l (P <0.01)
b HLAOT 5 ails Codlbe Sliims sle Olidss
VO (OIS 5 gasly AFVY ( ldal) uS s
QML;LAUA}L;)@T@\}_&)JMJJJQ&
V- PR3- Weg Py 0. S I L e | -ty
&:i"\-:‘)(MP) So9° € Lnfv"-:“‘ebﬁf@

el ails .>J_.§L.$« L (GMP) (5,50 4 (o—wkir

ﬁaj&TLilfijsjsdb ;ﬂw,ﬁgu,wgupuw@%ly%d,k
Table 8. Correlation coefficient between stress tolerance indices and grain yield under rainfed and irrigated
conditions ( n = 88)

Ys Yp SSI TOL MP STI GMP
Ys -
Yp 0.478%** -
SSI -0.474%* 0.456%* -
TOL -0.174™ 0.781%** 0.848** -
MP 0.784%** 0.919%* 0.110™ 0.474%** -
STI 0.871%%* 0.819%* -0.022™ 0.300%** 0.968** -
GMP 0.862%* 0.851%*%* 0.004"™ 0.342%* 0.986** 0.989%** -

WA JL;}‘CE’NJJ‘)‘J@M)J‘;L;‘MJ:;%;%:**}ns

ns and **: Non significant and Significant at 1% probability level, respectively.
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Evaluation for tolerance to drought stress in dryland promising

durum wheat genotypes

Sadegh-Zadeh-Ahari. D*

ABSTRACT

To evaluate drought to lorance in promising dryland durum wheat genotypes, this study was carried out
during two cropping seasons (2001-2003) in Maragheh Agricultural Research Station. Experimental materials
included: seven promising durum wheat genotypes, one check (Zardak) and three bread wheat genotypes (one
landrace, Azar-2 and Sardari). The experiment was conducted using RCBD with four replications under dryland
and irrigated conditions. Quantitative criteria for stress resistance As: stress susceptibility index (SSI), tolerance
index (TOL), mean productivity (MP), stress tolerance index (STI), and geometric mean productivity (GMP)
were used for evaluation genotypes response to stresse. Results showed that in dryland condition effects of year
and year genotype were highly significant (P<0.01) on grain yield. In irrigated condition the main effects of year
and genotypes were highly significant on grain yield. In comparison of the durum wheat genotypes with bread
wheats the former had good tolerance under stresse condition and genotype no.4 (61-130/414-44//377-2/4/Df21-
72//61-130/Uvy/3/128-13ya05509-1A-9A-2A-3A-OA-OAp) had the highest tolerance among the durum
wheats.Among the criteria MP,GMP and STI had positively and highly significant correlation with grain yield
under stress and non-stress conditions. Those criteriare recommended for screening of susceptible and resistant

durum wheat genotypes for drought stren.

Key words: Durum wheat, Tolerance criteria, Cold dryland region.
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