-

WY WWAY liao; IYA ojlais /o2 Jho [ £ly5 HalS oMol doliing sy

Sl b e 5 (6i)gliS ple oSl

i als ol ackiiagy }‘ bblm' l‘f M: PJ‘S ): M 4'! M ‘5}“%935 ‘:?’Lv\’w
‘M"’ S a0 Lo?u“ dlﬁbua&lw

¥ & . Y’b . ‘\ .‘ ls oo
S REPR 9 QU P20l ¢ (PIp0 (o 0

(kamrani@uma.ac.ir : Jggus ol g ¢ bl §oeo olSuiily jlutsly -
Ol )l 55988 g5 5 (higel i lajlu (plie) Jad)l il (5509LiS” gy 9 (hjgel olisind 35 yo bkl =¥
syl e olKuisly bkl -
ANNE 2ol ol A8V N8 sl g

LXVOES
PSS Jood g5 ygbin 41 3 1 Y gate sy Glie 595 2 VL (o U (Suid (o Mise BT o 5
2 oSS 5yl g ((Sutd A5) 093 bl 93 )3 Cmmms 1 005 dutd 0 05 Caigig T L oditlogl o3 08 Saisi
b aile g (65,0LiS 2uSily Gl acy o 0 YYA0-AT ol Jlw 10 )10 aw b (Solad o5 sbsSsl #,b B
Sl g w23 bl 93 2 3 &> 3,Sdas S 51 gy o 5yldne iglds & 31 L W 85 B (o) 3590 e
Calel bl 33 .9,8 &ild d,Sdos 415 dme (winl 3] Cuely (JuoST (gLl oS 315 LS 8 g0 (il ylg 3805 .Cild g g (JnoST
395 ) aily 5,Slos (o 5V LS 45 o5 Y/AYY g ¥/ AL FIEY bo L i 4 ¥Y g YE VY o)lond scudsij (JaoSS
& b cuiyd @ LS 43 o5 Y/00A 9 Y/ e F/UEY liae 4 s 5 ,Sdos (p i p2d bl pd Cod Lidld olaid]
S & Camtlus (TOL) Joxi s ad i 5 ( Suid & Joodio sRwigi FTlwlnd 515 599 TV g YY Vv o,led sLauwiyis
(YSI) 5 Sdos (55l padli 5 (STI) (i & Joodi adlis GMP) (655050 (owiid (ko (MP) (5,90 R0 (35l (SSI)
Oles A g MDD WG o g i byl Cod 3Sles b oYL (Swgod STI g GMP MP s el .ous a3liiuwl
ol Badlg ay 410 (bl Nad (B2 (daoe Lulpad 93 5 )3 Jgatme p Geadgh] R Gl clio Slaad Ll
P P Al Slos g Suid @ Jood g adli b Ward’s gy & gladigd &30 o AB bl (Suid il 4 (wlws

[ Downloaded from jcb.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.29252/jch.10.28.13 ]

il Clilbe Lol sbadlio a dg soed gl b oS o1d 41,8 89,5 Slea 031, owyp 3590 BCUTgi5 (Jawsme byl o 92

Q"“;; ~ l.obv“ ‘_gléua&lw Adly b,S.Le& ‘ M S M 3 M~ ) ‘_g)l.ﬁi 4OU ‘0.\5 :‘_;..\.QS ‘_gléb)'s

ool olpe (o )3 e ptaos BB O Jlade a8l ol
(Bl 3 Sles gl @) aige 3Sles 4 ¢ olyj oS a3,
8l Cawd

8 e oS 38 e 3 Sl s (F) pol
WLlee o 4 Sladl 038 il ax i g48g plB > Slas
Aoy (Sid i aS amab bl G (A) e g M
Do o b 2 Slee Lol coge (Saww, U olidl 6,8
ke b pAS 9 2 oilejl 0 (WA) hlSen 5 Bggs
03,5 alsye 0 1y dib o)Shes p LSS olol W3U o i
Wdges odnlin SLdl

5 oS by, e e L 4 albdS o
4 Gl 0dgy dgize G0 UlS PNl (cladeliy > Cuddge
b b sluis S Gy JB Shls U
23l e wdd 3jly oM des ey OV gaxe
3j90 S e ot 4 sy GlalS (iSTy (o)
o Sl e Slaghy) (YFY) ol a5 )15 aa g
rmg Al ) Bl Jae bl 55 pl8)l 5 Sles (g )luly
Lol j 5,Sles dwglio Sloads &8l olen g O Ll )
S pbog] (RS g (G Ge g UiD) dlate (Jace

Aodko

S i odes wwd 93 4y o o |y ae (gla i
bl > GlS (V) 35 (sl 0Xjpé 5 o)
(ol 5008 Aile  Jolaiio odiye (o i (B yme jd (glds e
il =5 olals 3o 05l ©yg0 4 il 0 1A
YY) xd tals sy 0
0 es Wil paS Wby 090 b cuwslite oL STy Jg
s g Gl daled ialS Gl 4 Cogby d0ueST oy 4 calls
2 St D95 el Jpae JS Sl San a5
ool camlial Syl Sy LuSly o jlade o5 dble
2 el @9 e 308 (eSS o)kl 5l jekate (YY)
5 g ASy pglts (clp (B OB cul (Sw,b iy oo
O ek baslyd) 0ad el b 5l WS 4 i3l
Sl 2l @ Prae o e pl o (S
Sr9ro B Sh Jl plple s (S (2l)j olS Wy
S 9800 Sytelp Soge @ (keSS Ol loj g ke


mailto:kamrani@uma.ac.ir
http://dx.doi.org/10.29252/jcb.10.28.13
https://jcb.sanru.ac.ir/article-1-891-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.29252/jch.10.28.13 ]

\\i Suid 4 Jood gla adlis jloolitnl b o2 puiS > (Suis 4 Joodie sacwis) (olwlid

ol 4 3B ST asls sl by GMP ulul , (STI)
DA pe g G5 Lalpd 93 pa cod Wb o Sles b o
i 4ol i Jeod Sl ol YL jlie 5 g
10,8 kes s 148 T(YSI) 5,8k gyl yasls ol
buwg 0gdoe dmlxe 5 o kilpd 4 G5 klys
YSI asls aily 5 a5 slgzdy (8) SLLs 5 Loy
Gl (Sl D @ b8y (SiD) Cuglie e odiad sl
5,8es (il edls o wsly 5l i (goae polie
Lulyd )33 )Sdes ()lul Gind g i) Comlue oaimd )L
Al 15

Gy ol bil L (Vr) (hlKen g 0350 dwg (o
sgasld @Ml (i lulyd j3 a5 638 (515 (b pas
YU 5 Slee b slocaisy olulis sl GMP 5 MP ST
5 oprpe GBI Atd caslio A5 g1 5 15 b
b pS > adlas L () olSen 5 SLl 5 (V) (S,
5 STI 3 GMP MP (cla asls oy &5 Widgal onlie
Sused GBS (9h 9 85 Lalpd 93 pa 55 4l 3 Sles
wholid & pB sty pl 5 3yl 3939 (6l bxe 5 Cuo
A5 G99 G5 blpd 93 a0 Wb o Slas b slacii
(V) gy 9 o500 Bl 5 (VW) phlSen 5 Lo atiloe
s 5550 sl ,adls |y GMP 5 MP STI (gl asls
S 4 polie sacaig) (S jolate 4 SSIH TOL &
) 2y (B

$9) 2 keSS Slel WU oy p S ol Saa
5 b pAS dadllae 3j50 slacdgl o b 3 Sles Cln
OB) w2 s e e a4 il oy olels
Ggo 85 Wil (U5 0g) eSS ikl 5 (Sis
@ s g ol (S Jeod g 2Sles (290 il
OExed )5 (Byme (j)liS 4 w08y (lgie 4 el
Jyame 5y Sy bl can lpasls op it oues
Bl g (S S 4y Joxile g

, L 59, 9 dlge
g ab 3Slee p (eSS ol pBU o)y skt @
Shodlatal b Sis i 4 Jeostio lacdg; ol
4t s g Jb ol Slidod dunge Sl (V Jado) oo
9 LY L Bolar oS slaSsl il B o g 0n
olSih Slidss deyie 0 w5 eSS L;)LJ byl yis
Ve g axd ¥V oldlas Job b plie anub mlie g (5j,5Li8
=y Jlo 2 ddB FY g v p ¥ ol s o5 g addd
Jols inlosl )8 o i8S )18 ddlllas 3y50 VYRO-AS
Vo S5l i) Aol &S (cpe dw chd) i
CulS qye pio 3y Yoo @ S15 L laguisis 5 09 yie b
PV Ol @l oS98 me b ekl I S s

ol b iglef] 465 gl ol B o585 jlus Laes 93y &y
ol (il oz 53 (2ol aid iy blge bV 1)
Vgb lolid pbcwip] dalpd 9 a5 5 Shee g)lub
bylyd cov i S sl gy cglaie baylpd cuslie oS
o ply RS 5 JolS S bulyb o i aoglhas
ol LS‘)? &S Swd slodes d)’l)-“"" A Iﬁ-ﬁ‘)*" 93 s
F) Sloads dlpidy (i 4 Jooxio plB)|

b e baulpd 4 oo (isly polsly (V) 063
2,5 gaiaied 09,5 )z 4 1) Loeis) (A5 G b L5
9 U85 e 93 )3 (065 38ee &5 olacsg A 0g)S
Ayl i e
O b 3 (098 3 Slee Laib & iy B og)S
W54l
Sb i e j3 (093 3 Slas & olacaisii iC oS
Ay lase 93 2 0 ol 0 Slee &S Slacade D og)S

» lecwigs GiSly obi)) Gl Galie slapasls
SBesl g jhme Cpyimolio (V1) j8L 5 5 3o sl 03
A 055 Hasuis @ B &S cunl )le i glalaze
Olee a4 asb b s Sas b oYL Swed gl i
sl (sl (S g (B oasls (st
(V) 2290 9 pld &5 23l oo (SSI) L5 4 Copluan (3L
oS Olynss onmalis SSI eS” jlage aioly slpauiy 1)
S 5l o 3 9 5 lalpd ) gy o3 Slee
o ol o1l SSI Lasls coles pipte S el
O e blpd 4y i byl g0 0,Sles cnd aslis )]
8 Gl cand ol b oamlie Gyl e iy
9 1 a8 opSeilul abefl 0 e slacs
Sy SSI lsie silgie omb 5 YU 3,Skes b caioi
oot g o lulyd e 0 Sles MBI e il Al
ol oyl W8l QL g gl 90 e sl GG
C o9 5l A 05 oy S 4 2B pasls
9 (TOL) o5 slaadls (V7) ulele 5 gy 2l ool
TOL (VL jlade 353903 (Syne 1) (MP) (590500 (Lo
» bows; ol g o0 (5 & ) Cawlus 4l
cod pasls (1)) 50,5 .(08) wsle of o8 olis ol

. ¥ =. .

ol @935 By (GMP) (gy90 00 (eotin (550ke (lgie
2 A 53,Sles s OB aSolKin a5 3505 0Ll Cllao
MP 23Ls asb obj (YP) Liis e o (YS) Lis by
oadli a8 by g daled YP Cwws 4 oyl gyl
a 0B L e 4y 5 s daless |y o)l > GMP
O 4 a2 b g adlioo A 0g)S S} Sl sy SSE

1- Stress susceptibility index 2- Tolerance
5- Stress tolerance index 6- Yield stability index

3- Mean productivity ~ 4- Geometric mean productivity
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Table 1. Pedigree of bread wheat genotypes used in the experiment

Genotype No Variety / Line

—

AFTAB
KS82142/2*WBLL1CMSA01Y00397T-040M-040P0Y-040M-030ZTM-040SY-4M-0Y-0SY
KS82142/2*WBLL1CMSA01Y00397T-040M-040P0Y-040M-030ZTM-040SY-21M-0Y-0SY
PASTOR//HXL7573/2*BAU/3/WBLL1PTSS02Y00023S-0Y-030ZTM-040SY-040M-19Y-0M-0SY
TC870344/GUI//TEMPORALERAMS87/AGR/3/2*WBLL 1 Cl\g§¢0 1Y00725T-040M-040P0Y-040M-030ZTM-040SY-33M-0Y-
KS82W418/SPN/3/CHEN/AE.SQ//2*OPATA/4/FRET2CMSA01M00316T-040Y-040M-030ZTM-040SY-040M-53Y-0M-0SY
WHEAR/KRONSTAD F2004CGSS04Y00106S-099Y-099M- 099Y-099M-13WGY-0B
QIMMA-8 CMSS93Y00332S-1AP-3AP-3AP-0APS-0AP
TC870344/GUI//ITEMPORALERAM87/AGR/3/2*WBLL1CMSA01Y00725T-040M-030ZTM-040SY-10M-0Y-0SY
FRET2*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ/5/PFAU/WEAVER//BRAMBLINGCMSS05B00480S-099Y-099M-099Y -

O 00 1N U B W
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10 099ZTM-22WGY-0B
KAUZ//ALTARS4/AOS/3/MILAN/KAUZ/4/HUITES
1 FTICALINHIHSG.71/3/SERIA4ICALINHIIHS61.71/5/2*KAUZI6IPASTORCMSS0SBODSS 1 -099Y-099M-099Y-0992 -
2WGY-0B
12 HAMAM-4/ANGI-2ICW02-00621-2AP/0TS-0AP-0AP-6AP-0AP
13 ATTILA*2/PBW65//KACHUCMSS05B000045-099Y-099M-099Y-099ZTM-1WGY-0B
14 PBW343*2/KUKUNA//SRTU/3/PBW343*2/KHVAKICGSS05B00261T-099TOPY-099M-099NJ-099NJ-6WGY-0B
15 KACHU#1/KIRITATI/KACHUCMSS06Y 00778 T-099TOPM-099Y-099ZTM-099NJ-099NJ-6WGY-0B
16 BABAX/KS93U76//BABAX/3/2*SOKOLLCMSA06MO00008T-024(PINBD 1 BHET)Y-040ZTM-026(PINBD 1BPOS) ZTY-
20ZTM-0Y-0
17 LAKHISH/4/NESTOR/3/HE1/3*CNO79//2*SERIIRBWG-2007-010G-0G-0G-0G-12G
18 PASTOR/4/NESTOR/3/HE1/3*CNO79/2*SERIIRBWG-2007-022G-0G-0G-0G-1G
19 GHK”S"BOW”S"//90-ZHONG87/4/NESTOR/3/HE1/3*CNO79//2*SERIIRBWG-2007-049G-0G-0G-0G-14G
20 GHK”S”BOW”S"//90-ZHONG87/4/NESTOR/3/HE1/3*CNO79/2*SERIIRBWG-2007-049G-0G-0G-0G-19G
21 BERKUT/MUU//DANPHE #1CMSA07MO00073T-050Y-040ZTM-040ZTY-31ZTM-010Y-02B-0Y
2 TILILA/JUCHI/4/SERI. 1B//KAUZ/HEVO/3/AMADCMSS06Y 00868 T-099TOPM-099Y-099ZTM-099Y-099M-8WGY-0B
’ ROLF07*2/5/REH/HARE//2*BCN/3/CROC_1/AE.SQUARROSA(213)//PGO/4/HUITESCMSS 06Y00926T-099TOPM-099Y -
099ZTM-099Y-099M-5WGY-0B
24 SUP152/BLOUK #1CMSS06B00033S-0Y-099ZTM-099NJ-099NI-3WGY-0B
25 MUTUS/AKURICMSS06B00451S-0Y-099ZTM-099Y-099M-3WGY-0B
Iy NAC/TH.ACI/3*PVN/3/MIRLO/BUC/A/2*PASTOR/S/KACHU/6/KACHUCMSS06BO00734T-099TOPY-0992TM-099Y-099M-
27 KIRITATI/WBLL1//2*BLOUK #1CMSS07Y00849T-099TOPM-099Y-099M-099Y-17M-0WGY
28 BAJ #1*2/WHEARCMSS07Y01201T-099TOPM-099Y-099M-099Y-15M-0WGY
29 FRET2*2/BRAMBLING//BECARD/3/WBLL 1*2/BRAMBLINGCMSS07B00560T-099TOPY-099M-099Y-099M-19WGY-0B
30 KACHU/BECARD//WBLL *2/BRAMBLINGCMSS07B00580T-099TOPY-099M-099Y-099M-10WGY-0B
31 KA/NAC//TRCH/3/VORB CMSA07M00443S-040M-0NJ-ONJ-10Y-OB
3 TACUPETOF2001*2/BRAMBLING/3/ KIRITATI//PBW65/2*SERL. 1 B/4/ND643/2*WBLL 1 CMSS08Y 00676 T-099TOPM-099Y -
099M-099NJI-099NI-2WGY-0B
3 THELIN/3/BABAX/LR42//BABAX/4/BABAX/LR42/IBABAX*2/5/KIRITATI/2*TRCHCMSS08Y 00756 T-099TOPM-099Y-
099M-099NJ-20WGY-0B
34 MUNAL*2/WESTONIACMSS08Y 00833 T-099 TOPM-099Y-099M-099NJ-099NJ-8WGY-0B
3 LERKE/5/KAUZ/3/MYNA/NUL//BUC/FLK/4/MILAN/6/PROGRESOF2007/7/KIRITATI/4/ 2*SERI.1B*2/
3/KAUZ*2/BOW/IKAUZ CMSS08B00400S-099M-099Y-25M-0WGY
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Figure 1. Rainfall and minimum and maximum temperatures recorded during 2016-2017 growing season in Moghan
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Table 2. Analysis of variance for grain yield of bread wheat in rainfed and supplemental irrigation conditions
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Table 3.Combined analysis of variance for grain yield in bread wheat
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Table 4. Drought tolerance indices and mean of grain yield in wheat genotypes under rainfed and supplemental
irrigation conditions
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Table 5. Correlation coefficient between drought tolerance indices and grain yield under rainfed and supplemental
irrigation conditions
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Table 6. Principal components analysis based on drought tolerance indices and grain yield under rainfed and supplemental irrigation conditions
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Figure 2. Biplot for drought resistance indices in 36 genotypes of bread wheat based on first two components
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Figure 3. Three dimensional graph for selection of drought tolerant genotypes using grain yield under stress (Ys) and non-
stress (Yp) conditions and stress tolerance index %STI)
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Figure 4. Dendrogram of cluster analysis of 36 bread wheat genotypes based on grain yield under stress (Y's) and non-
stress (Yp) conditions and drought tolerance indices using Ward’s method
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Abstract

Among different environmental stresses, drought is of great importance that induces a highly
negative effect on crop production. In order to evaluate drought tolerance in dryland wheat
genotypes, 36 genotypes were studied in a randomized complete block design with three
replications under rainfed (drought stress&/land supplemental irrigation conditions during 2016-2017
growing season in Research Farm of Moghan College of Agriculture and Natural Resources.
Results showed that there are significant differences among genotypes for grain yield in both
rainfed and supplemental |rr|ﬂat|on conditions. Combined analysis of variance over two
experiments showed that drought stress S|gn|f|cantI%/ increased grain yield. Under supplemental
irrigation conditions, the ﬁenotypes 22, 34 and 21 had the highest grain yield by an average of
3.143, 3.089 and 2.921 t/ha and under rainfed condition, genotypes 20, 22 and 27 produced the
highest grain yield with an average of 2.647, 2.610 and 2.558 t/ha, respectively. In order to identify
drought tolerance genotypes, drought resistant indices such as tolerance index (TOL%, stress
susceptibility index (SSI), mean productivity (MP), geometric mean productivity (GMP), stress
tolerance index (STI?1 and yield stability index (YSI) were used. GMP, MP and STI indices were
highly correlated with grain yield under both stress and non-stress conditions. Therefore, they were
introduced as suitable indices to identify suEerlor_genotypes for both environmental conditions.
Based on principal component analysis and three dimensional graph, genotypes 22, 34, 33 and 15
were identified as drought tolerant genotypes and 7, 17, 14 and 1 were identified as drought
sensitive genotypes. Cluster analysis with Ward's method based on grain yield under supplemental
irrigation (Yp) and rainfed (Ys) conditions and drought tolerance indices divided the 36 genotypes
intoI four major groups. Therefore, this result was consistent by results from principal component
analysis.

Keywords: Brgad wheat, Supplemental irrigation, Drought stress, Grain yield, Drought tolerance
indices
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