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Table 1. Percentage of grain yield changes in two conditions of no stress and water stress for different genotypes
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Table 2 . Combined analysis of variance of grain yield
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Table 3. Analysis of variance of grain yield by test conditions (normal and drought stress)
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Table 4 . Comparison of average grain yield under non-stress and stress conditions

5 i} IS (s pas) by 5 )Sles (i) wls Jz)iloﬁ
(gr/ 6m?) (gr/ 6m?)

Oroum \ FYVS YYYA
Zareh FAVA f.q.
Mihan ¥ 2IYY FVEY
Haydari ¥ YEAQ sy
Alvd/Bezostaya/3/Alvd//SW89.3064/Borl 95 D MFAY Forq
CMHB82A.678//Yaco/2*Parus/3/2*Alvd I3 a5y YOFY
Pishtaz/MV17 Y AOYY TSV
Rsk/CA8055//Cham6/7/362K2.111/6/Nk. .. A FAYY VEAM
Nota A A YAy
Ji5418/Maras//Shark/F4105W2.1 Ve S.AS YAA-
Charger/OWL 85224*-3H-*O-*HOH//Alvd 1y DAA- VY.
Shark-1/3/Agri/Bjy//Vee/4/Shark/F4105W2.1 \Y YAY. FHYY
Bluegil-2/Bucur//Sirena W s\s5 £104
0r2071681 \F - avy
LSD 5% VFYA DY

gy b.cab Jby bl o ab oSlee b b ne
pas bl 90 0 aib 0 Sles ool (Niuwed o s
UaSuie S 4y Jeod clisre gla s s b (5 4 i
GMP 4 HM ¢ STI lajasls | 4l 0 a5 205 0
pis Ly\r.u P oS A Jeote slacpY g ‘nlé)] P L
ok (W) ohKer 5 )lusB g0 oolitwl (Sis i
by GMP 5 MP HARM (cla jadls oS wab
9w blpd o b o Slee b ()b pixe 5 Cuto (Siuson
yoShe o asls ail oo g Mg eSS b
it iy scag) lolid gl boadls e
@ gl bl bess) cppp lolis ¢l TOL
Ko g (somwge aSIl > 15,8 edlitel (Sid il
LA 055 Glacis) Cbuil caa (asld (n sl (YY)

g Be gbadlid G odlw (Shwod Gy pd
Swis i g Jloy byl g 93 o dild 3 Sl
2 ol Ses ol lacuig (V) j8by3 )l 5l
o el 09,5 oz 40l W5 g AT g slalaee
9 o5 pas llpd g3 cov (lejl 3)90 oy 4l
]2 )5 dulme (15 4 Jooo slapadli b o o8 15
bylys o aly 5,8l o &5 0b Sl s (0 Jod>
3929 () e g Cute (Suwad (Sl (T g LT pis
pae bylus j0 ol oSles ghb slacwis) bm )b
I a8 (Sid i balyd 3 p93 3Sles wly o 15
u»Af,\mbu,cuL..u(?LuWMJ”ﬁap
bylys o a3 Slas b ol o5 (i 4 Jood slajaslis
2,5 o odaline (6)b gme slo Niwwed i g i pas
Nwsorr GMP g HM STl slajasls a5 g5k
pae bylyd 90 yo j0 il 5, Slee b (gl o Hluw g Cuze



VA

il pAS Al lauY g pBl o (iS5 4 Jeod (b))l

Slgi el ooy 4 adls I S me Jb ol b
DR g G pae Luld cod |y ol g oy
oty ) Sy p o s g b S asube
D9 o Bl b (S e Jeos
o 1 ames (SS 15 4 pB)l 5 feorie
g Lb byasls ool plS o ulul p o8, op e

eusls Jgdeo sl oig

5 YP sbuadls oo ) @biee 5 Cute (Ko
23,5 )15 SSI yeizen 5 STI GMP MP TOL
5 YS o oty BB (Sisen oS Bl)d puimes o]
» oobl & s e lis a5 oyl de59 STI 3 GMP
2 5,5kes Ll el canl Sas basls ) Lol
TOL il i Cod gl i ple g G5 balpd
Ndg e Jedio slacuis) S (sl SSI YSI

S 5 pae g 5 Lyl 59 ol 3,Skee 5 (St 15 ¢ Jood sl bl o (Stunad 0y
Table 5. Correlation between water stress resistance indices and grain yield under both stress and non-stress

conditions
Yp Ys ssI STI TOL MP HM GMP SSPI RDI SNPI
Ys sy ¥ \
SS| -[50* —+/\Y \
%k k * 3k
Tl <Ja¥ - JA¥ <IYA \
TOL SNYFE —/-¥ Jap*E [EA*E \
MP L[as*E DA% Niad [aq¥* Sy EE \
HM S[AVEE SAY*E - /¥ [aa*E Nk L[aa** \
GMP L[Ap¥* SJAR*¥ Nan'% S[aa** < [55* o[aax* cJaax* \
SSPI AV Y < JaFE* < JENF* Vo ¥E oy xFE Nk .Js5* \
RDI —.[s0** Y [ KE —+/Y¥A —o[apF* —/¥Y — /¥ — /¥y —.[ap** \
SNPI —/-5 o[- —-/¥f VAN AL Iy Ay Y —/yy Niai \

203V Jlais] gdaws )3 ) gizo jlny OS] e

Jae jials A og)S 0 aS gk (V) 2l 1, C 098
oS pae Loyl yd 90 s 0 il 0 Slee o8l b5 4 SSI
Cdny C0g)5 o Lials oyl cle a3 il 0 5 g
@ Sl 5 Lulpd > Joaxe (o jlae (39 3L
02l Jlde 4 aa g b (YA) bl o i pas balyd
(V Jgia) ab oSles clyuss Moy picmen 5 SSI
9 SdS A 4 Joole g} Olgin W) ojlad gl
W obsl dily 5 Slas il Ao yd o oS mitren

P S aboSles b olacws; TOL Hasls 5L
pie Ll > Yl & Lagtn Ly i 3,80ae Jy 5 Ll
ol ol 5l eslawl b (Y JSS) W08 e Sl i
Jop jldw g Ol A g A Y o)led sy
o omls ) s Jayy o8 3Ske ol
b o C 51 A 09)5 pled s (glyls SSI aslis ailen
ol leesy asls cpl 5l ool b 4o )5 (VY)
pas Laulyd 3 (gllas 5 Sles jl &S Wg oo Sl B0
05 Chadl @ Glpoe g dblie S p A5 g SR
il a8 Ll by 5 Sas sy

2o 0 Jlois! pdas jd o gime S| 2

I3 gixe BB pas s

G Hlado 31 dlwl L Joode @Bl s
i & oo o jad
g oid pae bylyd j0 ab o Sles polis &£ Jous jo
G St @ Jood glagadld plie e g A
4 g b ocuwl odd odb ol Wl ganad, oea
bW g Ve o)l slacwgl (Jod> sleodls
scwe; o (i pas bylud o a2 Sles oy iy
2 oAb o Slas e cpatdn @l W o9 ¥ Y oyl
oaxls opl 5l oeolael Loy (Sis L bl
bl glacssl Olein W) 9 A ¥ o)led slacuy)
bewsss opl ol Was Cbal (Sas il 4 Jeoo
bylps 50 YU b dSles (ghls VY ojled Gode s
e b plagaigy SSI (asls g jlayesy 5 pas
les sl Ll i pae bulis 0 oS Liws 3)Shes
SBl 1y o5 Ll 53 () plo 4 Cand) 35 Lo
oo SOl jasls cpl eSS jlade YV ISCE) conl 03903
A 095 S LUly &8 canl op) adls opl J)



Vaa

Voo bl /FA o)lad [om s Lo /sy ol oMo asliangs

Haydari
L=

SSI [aslis ) oalatwl b (i 4 Jootio (slcadsh) cpusd (g0 dw jlages =Y S5
Figure 1. Three-dimensional chart Determination of drought stress tolerant genotypes using indices of SSI

Yp

Haydari
(=]

Blus
oo charger

TOL [asls jl edlaiwl b iis &y Jeotio (slbcadsh) o (sdm dw g0 =Y IS5
Figure 2. Three-dimensional chart Determination of drought stress tolerant genotypes using indices of TOL
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Figure?7. Biplot diagram of 14 bread wheat genotypes with 9 drought tolerance indices




Table 6. Numerical values of indices and their ranking by studied genotypes
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Table 7. Values of the first two components for drought tolerance and grain yield indices under non-stress and stress conditions
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Table 8. Mean groups, mean deviation of each group from the total average and standard deviation of the mean for the tested indices in bread wheat genotypes
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Figure 8. Dendrogram obtained from cluster analysis by Ward method in bread wheat genotypes based on drought
tolerance indices
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Abstract

In order to evaluate the effect of drought stress on cultivars and advanced lines of autumn
wheat that were in the final stages of release as bread wheat varieties in the Research Center of
West Azerbaijan Province and to determine their relative tolerance using the selection efficiency
of drought resistance indices (SSI, STI, TOIl, MP, GMP, HARM,). Two separate experiments in
a randomized complete block design with three replications under two conditions of stress and
no drought stress in the research farm of Islamic Azad University, Tabriz Branch during the
2016-2017. The results of combined analysis of variance showed that drought stress
significantly reduces grain yield. In the absence of drought stress, genotypes 4, 12 and 13 had
the highest grain yield, but in drought stress conditions, no significant difference was observed
between the studied genotypes in terms of grain yield. The results of correlation analysis
between stress tolerance indices and grain yield showed that grain yield under stress (Y s) with
STI, HARM and GMP indices have a positive and very significant correlation and these indices
can be a good criterion for the drought tolerant lines. Also, the results of principal component
analysis showed that these four indicators were the best indicators for identifying stress tolerant
cultivars. In fact, these indices distinguished Fernandez Group A genotypes better than other
indices. In cluster analysis, the studied genotypes were divided into 3 groups based on all
indices of drought tolerance in both non-stress and stress conditions. Genotypes 4, 11 and 12,
which were introduced as the most tolerant genotypes in this experiment, along with several
other genotypes, were in the second group, and this group had a higher average than the total
average in terms of most drought tolerance indices. The percentage of deviation was lower than
the average of this group compared to the other two groups and confirmed the results of other
methods used in this study. Considering the results of the numerical value of the indices and
also their correlation with grain yield in the absence of stress and drought stress, STI1, MP, GMP
and HARM indices are the best stress tolerance indices and genotypes No. 4, 11 and 12 were
identified as the most tolerant genotypes under study.
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