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 (5 8 e dr y3 ) 3 (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. Mask. freezing days. (mm) Min. Max. freezing days
Oct. 9.4 -1.5 252 102 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)

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

Year Ju Experiment Sowing Date Second irrigation Irrigation (mm)
Rainfed e Nov.18,1999(\¥A«/A/YV) -— 0
2001-2002 Irrigated T Oct.2,1999 (\vA-/vY ) Jun.7 ,2000 (\YAV/¥/AY) 90
Rainfed g Nov.1:,2000 (\WAV/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

> ka2 &l ksl
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_ujfv_.&:b' S5 gre Ml 0 JL«:a-lda.»):Q}:.«}A):A{WJ;P shyls Lghﬁpcﬁl:é\ul:koyﬂ’wb\ﬁ*
* 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 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

WAl JL&?‘cb'")éﬁbgfl""ﬁil’;_g;“ﬂb\g—;ﬁﬁi**jns
ns and ** : Non significant and Significant at 1% probability level, respectively.

Lf‘bjduﬁbﬁ (axftgl.u_{.;_,sjg;ﬁqM&hpwa)}Tjjdbsﬁwaingiﬂu» -1 Jsd>
(YYA=\YAY)

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 1.867 d 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 2485 1.471 1.978 1.884 1.014 0.902 0.628

A K aSK L (sl ae O3l 0 Ju,tcu.u)aojﬁ,aﬁqmg,f@)\;L;u&;;\.f‘Qgslwxuu&o,ﬁﬂwuﬁ*
* 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

RTERTRK VR T PR P 7 Jleal o 53 O g o 53 il 35 >~ Shols sl Sl (Sl glasels L O 5a5T ulul ¥
* 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.

O en 5 55085 (IFVE) Co s 5 Loy 0
MP 5 GMP STI (oL 4w 45 sls oLis (YFAY)
> Shes L (6l gn s 5 e S an
S AT O3k 5 5 Jaul 5 paE gla g5
JU 8 Sl s slagast s s e 4y 5 423l
Jeaze 5 YU s Sl Jouily slyls slacas 55 055
o ol 3 ol S b oS s (S 55 4
LS o b1 0T 5 adls Cillas
Sleslaul (e S A Slesls Olas Ol dimes 5

b Joss Lasli 5 (GMP) wdis ke sla o ls

S35t i oLl (b (1FVY) (6 i

ﬁ@\:g&h&wd}ﬁ@b\tgéug&}}j
Xeaar TOL s MP (gla jasls 5 (25 Ok Ll ,d
3 Shas s (Bb Sl s wbls s (65 Hlem 5 oo
Niaad MP 5 STI (sla jastls 5 25 Lol 5 s 4ils
S5 5 Ste (Soar 35 Lol g g0 (55 5 e
SMP (sla pasls 5 15 05 a3 55 5 Shee o
LﬂjouTwsg@quﬂ)ﬁw\)sGMP
WS e A b1, L0 5 asls Colbs S0 Oliions
et Slalllan (VFWY (g i ATV (s 30 e 50)



NS 85 S 4 e by

3,15 55> 4 SSI upl_wjégum_?.k{b_w
o= o s 4S5 (Ceccarelli et al., 1987)
S el B 0T sa b o alas
3 Shee oy Jls e 5 S o Staan 35
@5 5> MP 5 GMP STI gla jasl 5 54 l>
S Ol sl 02 ol s
(Bidinger and Witcombe, 1989; < wlodd u:“)‘)f
Nachi and Quassou,1988)

3 Shee Koron oy p 3l Jolm il S pe
O 9 Joad T Sis 25 52y Ll 2 55 &l
QU (o p (2l 02 A5 4 Jood gla e Lo L 25
0375 L sl e bd (n flie (S a8
Loy 5 pld,l et 5 passs p S slacs i)
difﬁsﬂsﬁub;sjsé.i} IS4 Jeme
Az STI 5 GMP ( MP (sla a5 Ls

References

YU 5 5l e (ol Soan 4 4 5 L (STD) St
5 RS Sladass 5 als s Shee 5 0T 552 50
ML pads Gl orlie Gl ot Ls Ol s 4 o3le
J=B YL s Shes (shls glacs 55 2 B 52 Shes
de) 5 ATVO cosljma NFVE (§ k) Lila o &
ol (-L?a\ Slals (Fernandez , 1992 ¢\¥VA (s 3s
S35 2 WS 5 (s A5 DS ) o S 2
Ja\soméwgrjjjarxf&fiﬁéuay
sla e li U awslas 55 STI 3 GMP gla oL i
&l Y L5 & yd 5 ITOL 3 MP ¢ SSI
5 o33 s) LS,l35 g Jete slacs 55 A S
OYAY (sl oD S
QL&,E:Jk;LLJIW;f):w)ﬁJLﬂy@UJ
S sls O 9> (55, » (ICARDA) ¢S bl s

)gulnj_ima_“_;)bw_;nju_a@

ol 5 el )3 8,808 sl sudS SVe pu s S o Caglie ol ol
AYY 0 ol (65, 5LaS” 8uusls Sl last .ol ) DL
(au)\).\QT&‘R\)U\JJ&M&}J}@WL}.

:(\V) ks)))\_&j‘-;«l&:\_bug;b:’m J.GLM_AU)J.GLM.A L{b.ﬁa)b(}\_lej_; @ﬁ((})ﬁb) u\ﬁ}l{“jﬁ' (-Lf

No-—-¥)

(85 9WS 8aSasils il s A 0L L .(,.\_f,gog:_;gq)uu &y ol

e a\i&;‘:

S pame ST n 33 (5558 Dlidiond ot (Sl s 4S5 oS S5
015 Ol 5 phe dolg o oSl 5157 ol i) wlid, IS 2L

or-os ZL;)'))USJ)'}ATJ:J.QIJ_JQU\?SCM‘)@\)jéﬁwaywé%.rj))b
L 5 Ol Dl s o S5l pd S s Shee 2 5y oS5 ST Gy SIS g
TS ks de
sy s, Shee (el Sliw LS 25 S gy . .
.w-w:(\)w,JwJu;a_?u.oucg%ﬁ@)%,,ouw
Ll 5 55 OO pd S s Sl 5, 5 Sl w6
Yoodo 5 Jlg Mome il (slaphtil )3 (oMo puolie JUaST 5 Cdor 55, iTT 0L 50 g sl 5 T
¥e—£7:(Y)



WA Lle o c)ucrw.klg-anolﬁl 53] r"l;‘\lxp"
)18 BabOLL S5 g 58 85 50 Slioo L 0T Byl 5 Lo s 0l pkE o651 Zon gl
s o (655 sLeS 5uSCsls L |

= :
YUY ) VL0 5 Jlg dlsee Y 3T O (,xf%,\? o5
LbOLY i 3 555 3, Shoe L 0T (Stced 5 (o5 Slio o355 5 3 5% £55 oo
S s el o8l (65 5LeS” uSCasls i gl 1S
dad m,;vxfduw‘y”\s,uﬁw@l,\ig}dﬁs@;@Mctﬁd\w\.
.m‘-nz:@Husu;,'ﬂ,u.ob_ilauucw\,q,p\);sﬁsmgmﬂs%.,,:55\:“,-
e 3 pS el s Sas IS 5,6 51
.oV-Yo (Y)“‘&)J}L&S &\JZLMJ".‘S g"i”)’:""‘"}““&b:“)")" g_,va.A Ju:)g,:,.;
e 3, 8es 1 0T S5 (Sl s oVl S Sl = bl 5015
V/\/iqo ZJLQ.& )}Jgﬁb Lg))jl..:SQLS.:bJ LM}AC)‘)L&L&‘
e sl s Sis 4 Culie gl ol
S S an Caglie 55 Shes el S5 3 e : C
A=Y golaS JLSis 5 Sis 2w oo bl Juab . (T aestivum) ob C,uféu%:)s;,;
dﬂsli.’:.}l: sle Ol yLlasl (aas 5) u.iq-; e, C‘L:MAJM S Cely) g;iij}j}i;:s Chai.
i) s )8 AL 0L onle Ll s 5 (TS Lol s Cou s KT 4 Jle & o
O, o&iils g5, laS” 5uSusls
:(i)o.JJ\%,JL@U@.J_&A_?J»L;&gﬁj&wdu&;ﬁq&b;gug&»zw$gj,t
¥4ty
jc__{.\‘h{‘ﬁ;).ﬁ(T.aestiVUm.) Qb(ﬁb&b‘ﬁdTbb)}éQWCﬁw}j
O g oils . (653MeS” 5uSCisls iyl wlid )8 AabOLL . Sist 4 Cnglin L li o g pmn 5 T

Araus, J. L., G. A. Slafer, M. P. Reynolds and C. Royo. 2002. Plant breeding and drought in C; cereals: What
should we breed for?.Annals of Botany. 89: 925-940.

Baker, F. W. G. 1989. Drought resistance in cereals. CAB Internatinal. pp: 222.

Bidinger, F. R. and J. R.Witcombe.1989. Evaluation of specific drought avoidance traits as selection criteria
for improvement of drought resistance .pp :151-164. In: F. W. G. Backer.(ed.). Drought resistance in cereals.
CAB International.

Blum, A. 1988. Plant breeding for stress environments. CRC press.Boca Raton. pp: 38-78.

Ceccarelli, S., M. M. Nachit, G. O. Ferrara, M. S. Mckin, M. Tahir, J. V. Leur and J. P. Srivastava.1987.
Breeding strategies for improving cereal yield and stability under drought. pages: 101-114. In: J. P.



e Gl 5550 (S 4 Jesd b5
Srivastava, E.Porceddu, E.Acevedo and S. Varma. (eds.). Drought tolerance in winter cereals. John Wiley
and Sons. USA.

Cook, R. J., R. J. Veseth.1991. Wheat health management. American Phytopathological Society. USA.page 25.

Entz, M. H. and D. B. Fowler. 1990. Differential agronomic responses of winter wheat cultivars to preanthesis
environmental stress. Crop Sci. 30: 1119-1123.

Evans, L. T., I. F. Wardlaw and R. A. Fischer. 1975. Wheat. pp: 101-149. In: L. T. Evans..(ed.). Crop
physiology. Cambrige University press.

Fabriani, G. and C. Lintas. 1988. Durum: chemistry and technology. American Association of Cereal
Chemistry.Minessota. USA: 5-80.

Fernandez, G. C. J. 1992. Effective selection criteria for assessing plant stress tolerance. Proceeding of the
International symposium on adaptation of vegetables and other food crops. in temperature and water
stress. Taiwan.13-16Aug. 1992.By C. G. Kuo. AVRDC.

Fischer, R. A. and R. Maurer. 1978. Drought resistance in spring wheat .I:grain yield responses. Aust. J. Agric.
Res. 29: 897-912.

Jain, M. P., P. V. A. Dixt and R. A. Khan. 1992. Effects of sowing date on wheat varieties under late irrigated
condition. Indian Journal of Agric. Sci. 62: 669-671.

Johanson, R. C. and E. T. Kanemasu. 1982. The influence of water availability on winter wheat yields. Can. J.
Plant. Sci. 62: 831-838.

Kang, M. S. 1998. Using genotype by environment interaction for crop cultivar development. Adv. Agron. 62:
199-252.

Ketata, H., D. Sadeghzadeh, M.Tahir and A: Amiri. 1998. Variability of morphophysio- logical traits in
wheat (T.aestivum) landrace.9™ International wheat symposium. Canada . 2: 253-255.

Nachit, M. M. 1998. Durum breeding research to improve dryland productivity in the Mediterranean region.
pages: 1-15. In: M. M. Nachit; M. Baum, E. Porceddu, P. Monneveux and E. Picard (eds.). SEWANA (South
Europe, West Asia and North Africa) durum wheat research network. ICARDA. Aleppo. Syria.

Nachit, M. M. and A. Quassou. 1988. Association of yield potential,drought tolerance and stability of yield in
T. turgidum var.durm. Proceedings of the 7™. International Wheat Symposium. Cambridge.1: 867-870.

Rosielle, A. 1. and J. Hamblin. 1981. Theorical aspect of selection for yield in stress and non-stress
environment. Crop. Sci. 21: 493-501.

Tahir, M., H. Ketata, E. Sadeghi and A. Amiri. 1999. Wheat and barley improvement in the dryland areas of
Iran: present status and future prospects .Agricultural Research Education and Extension Organization
(AREEO). Iran. pp: 67.

Wood, M., C. A. M. Pibean, M. C. Neill and H. Harries.1997. Nitrogen cycling in a dry- land cereal-legume
rotation system. pages: 71-78. In: J. Ryan (ed.). Accomplishments and future challenges in dryland soil
fertility research in the Mediterranean area. ICARDA. Aleppo. Syria.



WA Lle o a,w‘rz.u.ug-folﬁl 53] r"l;‘\lxp"

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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