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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(\¥A+— \YAY )

2002-2003 (\¥AY- \FAY )

obe SusL (51 8 e dr y3 ) 3llas (gl Lo> Lo 520 Olide gy 3ldes SusL (18 ol i y3) s glos PR Oldidey 59y sldas
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 -1.5 252 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. 132 -14.5 11.4 -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
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Table 2. Experimental details in Maragheh Agricultural Research Station in two growing seasons (2001-2003)

ohelesT (T ojml 53e L 5D B b ST nss b o) 6ulT Olsen

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

SRR P
Rainfed condition Irrigated condition

S.0.V S b 35T s Jsl J ps3dl Jsl Jlw 5o Jl

(df 1* year 2" year 1*year 2" year
Rep. LSS 3 1.12%* 0.05" 1.70%* 0.14"
Genotype oS85 10 1.01** 0.102** 0.80™ 0.19%*
Error o 30 0.06 0.02 0.40 0.07
CV% O — 13.70 12.03 20.5 14.03

N Qe e sl dme s ols e b 5 4 FF onS

ns and ** : Non significant and Significant at 1% probability level, respectively.
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Table 4. Comparison of mean grain yield under rainfed and irrigated conditions in two cropping seasons
(2001-2003)

sl dle s ails 3 Shee ke e3> dlo s 4l 5 Shoe il
O s o) OS5 o)
Mean grain yield in 1% Mean grain yield in 2" year
year (tha ™) (tha™
o)l <55 o il R o Bl &l s
No. Genotype (R.O) 1.0) (R.O) 1.0)
1 G-1252 1.30 d* 3.13 ab 1.20 ab 2.00 ab
2 No0.99 IRGB77 230 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 1.35cd 330a 1.20 be 1.60 cd
7 Df9-71/3/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 1.32cd 3.00 ab 0.98 ef 1.75 be
9 Zardak ( D.W check) 1.40 cd 220D 0.99 ef 1.50d
10 Azar 2 (B.W Check) 2.60 a 390 a 1.40 ab 220a
11 Sardari (B.W Check) 2.50a 3.60 a 143 a 2.10 ab

R.C = Rainfed condition and 1.C = Irrigated condition.

.uu,l_uji_.&:li S5 gre Ml 0 Jw\da.a):o}:.«}a):«{wg};f shyls Lghﬁpcﬁl:é\uhk()yﬂﬁwb\ﬁ*
* Means followed by similar letters, in each column are not significantly different at 5% level, using Dancan’s Multiple

Range Test.

o Ol ol el oss £ gy Joas Ul
95, 55 La Jl s Hls gme OBl S 5 57 bl
sl s ST Ll s Dl Js 4 T 5 s Ll 2
Lol b s 85 Sl 05 s s gae 0 Jgda 55 il
ul;;rﬂwﬁjlu%};jdﬁSM;@Qw&T
Jolize 5103 5 5la gm0l 35y (S5 45
Sl T Kl s plesT s Jlox i 5
5 Shes alls Sslize ladle 5o Calides o 55
Sy boex (s Jlime O 1) Wladls g gline
(syls
3, Shoe Kl dsslio B Y 51 slad s o
b (5 x JLe Bl 15 ot g5 el ) s
N g ol odaT (S 0 ds joe) (s p Jl 93

(Ys) rﬁ’-lﬂi‘fzjéw)jdbjsabf.u:@;)w

G ls s a13 5, Shes 5 i 5 x Il bilize
podre dodor ol 53 ol S @ a5 (0 )
Ladlo (=T 5 o) Jaal s 55 2 55 aS 35,8 s
el ga LT Llazsls 6l 3 Shas p alises Sl 3
Ol 5 ol o a T\ gk 3 iulasT (sl ol sladla
Jal ey Jlw 53 Syl jlide a8 das s
Oeoped 5 ool iy p 93 Jlu g Cod (1WAC-AY)
Ol 5 2871 5 sl e g o> sl Ol s
Ol el Dl 55 g Jlw g S (6 5 o b
A8 ol sy bess dlu oS das s 0L J gl
SLasss hin Lo 5 o3 50,8 Jol Jla 4y o
A dsl Jlw Hlg g Sl o33 Jlo g 53 Olisy
3 OLalE Wiy (B 5 o n el (| S Sl 03

L;LAULJL: )‘ u}lk.ﬁ salain! CJF 4.;:::3‘):})‘.@_1 J‘.’.‘ﬁ‘



NS 85 S 4 e by

uﬁ”)‘%gﬁ’.u;ﬁ)J|ﬁw‘)}”~Sﬁ"ﬂ"fﬂ
4)%&‘)‘)3YQ&)L&IW)OM‘})JASMJ
RPNt S S P PG EP I WYt g
j&)ﬁé‘%}W&l‘bW@‘)‘b}f}
YU &ls Oy Co ¢ Josb oy gl 50 5 Olaidl
Lo por g Conglite ol 31 o go OT (s394 5
bw)ouﬁbﬂﬁﬂybﬂgbﬁj
%\::JSL&Q\.;}L;)‘.\ib’%;)lfjuw&‘fd\
.\VV-\L&b)))bbjf‘;ﬁ);iﬁdbtﬁ)béj‘bﬂ
(Ketata et al.,1998 ¢\YAY o), K s s ol 65135500
il 13 e L5 5 S 5 Y 3T O (’“‘—‘?
(395 O godlae ol s iils s 4 aS
230 s VL 5, s cbo 5 Sias 4 S slis
4ty ad)y g odkd B yme 535S w3 ($5laS Dlddes
j@b)_))))ﬁ@éb}j_@‘ﬁ)."wﬂj&j
MV O K
a\fﬁw)ja‘)bdj)g%éu‘ﬁ))wu‘j
& éms MP 3 GMP STI gla o Li gl yls o5 555
ﬁLﬂMMLQJJA;SSI}TOLﬁ}LEAﬂ)o}j_:
Loyl o 4 Sl (6 g o Bl 1o 55 S 585
W\d)b&%b@b“lfﬁ
GMP STI sla sl L5 51,57 (..uf S 355
Sl (S 5 4 S o) (5 Jeoe MP
a5 o 53 (Vs ) 3,5 o 15 bny
- . =
ﬁ)@d%dbd\)bw}ﬁj)yr))jbrm
4 Gdaze 5 5 4 MP 3 GMP STI gla o
6uubuﬁa)‘)@|\jrcigjwéuwy
#}‘.HUJ;G«%)}WMLQUA&Y3J'?J;L
4y S (6513 e O pl8 TOL 5 SST (sla oL
@\JJMJ&;_?gjaJHL;J_?J{L;b\AYJST
e sl U Laeo 55 ool (3 )

el 5 6o 1y iole3T 31 5e (SSI) oo Coslom

YooV Gl s Sas Lo sza U (Y 3D V0 55les 5 55
éh%jj&ﬁjaljdlssjﬂwa%)&)sj
3 See Lo gt LA S led o 55 5 2bls gy 3, 50
Sols ly ails s, Shes o ;a8 HSKs 5 5 VY0 Sls
)gdustWTJJ&JJC)M@BW
Y3 dYp) (=T Ll 55 (s dlw 53 J s b
3 FYY0 Gl s Shes bow e L (Ve 55l 5 653)
)as\suaW\:)}g\)d‘ssﬂw&j&ﬁ)&A
45,5 )15 @ OIS Jgl s 3 s aeslin 3
JLJ)::J_(L&JJJ@{(&T)LJJ&&L\)JJQ\
S VAN ol 9 (S 2,08 s g by e
duslie @L:S.J)b)\}dwyfjbf@lj&)J
e 93 Sde s (a_lftgl.ag_x?}}j Gl 3 Shes J;.-L:e
aS das o Ol (G g x e flae I 5D gwy
3 e Lo o b dgl dle 03 Y 3T 055 s Ll 5 5o
saslsy als 5 Shas o i HES 3 o5 Y180 &ls
30 5 ki g 9 (V dads) 5,05 515 a WIS s
GLSa 53 o5 AT Dl 5 Shae 5 Kka b o3 Il
‘SuﬁY)fUJ‘W)J‘)Q\JJJ&&JJ_ZS
Hd S s g esls ol U""“‘fu‘f‘“ﬁL"J.T
&TJQ\,;JJJM;@;;\;;;V Jod eoman 3 )ls
d)‘db)bY}STHJQM&‘DDﬂQ&@M
3,03 5,88 WS 534S 03y (G 43 5 Y/A0Y)
50 4 Gl (D) Ll ol 55 il 5 Sas o a8
Ol s o5 V/0NY) p33 o 55 (A 6,led) <S55
AV Jsdar) 505 51 3T WIS 55 aS7 ol
Joa Cadiien gla s li 5557 1 5 fol il
il 0 da TV J g 5 cioleiT sl 65 a5
V._isjs.{T.la{\J_ljaduau.»QL&_dequ-o_i\
3V ks slacs 55 4 Gl 6l 5> Shee o i
5|6,\>,_.~ou¢~l_-§.¢d\(6,\gj_w,~r,AT)\\
BRe- PPN S TR WS v WP SO BN
ol b e 5 DLl )08 O g Saes g
Gblin > S8 5550 0L pdE 035 o s 5 ol



WA Lle o BJLA-‘:’GWM?L”QIJ{" 53] r"l;‘\lxp"

o dlass (b oS s 55 41 5 Shas S e uilols & -0 sl
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)

GlTars bl Sl e (Kl 2 Sla e o Sibs
@l s
S.0.V Sl ok e Df MS (RF) MS (IR)
Year (Y) J 1 8.49%* 34.20%*
Rep./Year (Error a ) a s 6 0.59 0.90
Genotype (G) oS8 10 0.81™ 0.79**
GxY 5% 10 0.30%* 0.20™
Error (b) bslbs 60 0.04 0.23
CV% (1) o ks s o - 13.50 19.60

Al JLQ:>\chd)gjtgﬁjjléﬁﬂ;%;g**jns
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 esles O s o) asls s Shas Jomss gla s s
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 1215 be 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 -5l 2.485 1.471 1.978 1.884 1.014 0.902 0.628

I SASS y (sl3 e V0 Szl a3 O gt a3 alie g (Dol (sla S0l ¢ ST (shatals i 050 5T olsl ¥
* Means followed by similar letters, in each column are notsignificantly 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

als 5 Shes u:i’L‘

()l:gb)sj)r.p.la.llfi):

Ju <S55
Year Genotype

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

wls > Shas 55
OGS 3 o) T 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
2.645 a
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
1.427 abc

—_
O 0 9 & L A LW N = = © O 0 3 & Ui B W N —

NI NS T NG T N N NG T NG T NG T NG N NS I NS R e e e

—
(e

2 11

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
1513 f
2.190 cde
2.098 def

LI KIS L 5l stme V10 Szl o 13 0 gt a3 ailie Cop i (Dol (518 S0l (Sl (slatals o 55T bl i
* 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 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** -

AR R WP NSNS PSRN DY &

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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