VWA Sl Y oyl fpzia Jlo /ol LS oMol aclitmgsy

Sl sl e 5 (655LES pole olSiils
i LS ol aslizayy,

S S a3 Ceoglio s as Ll (wlwl y o)leg pusS e84l U ;)

Y o s Y . Y o \ we f o
Lol Lo juommo 9 (o2 )98 9900 ¢ pidn doo ¢ (59 Lo juexo

(mr_naghavi @ymail.com : Jggus odiwuns5) )l ) ;95 play olKiils (63,0LaS" yizey o Lokl 2)
o olKisls bl Y
YOI iy b AYNVIYY 8l yo fu,b

onSz
Shalnjl 90 (i ay cngliio L (a5 L 5 oolitunl b (Kb (A5 &y Jooxi J1a5 51 0)lag puiS o1 (2,1 Hobiio &
GB9im ol o el Jlw 93 50 )15 5k b (HBolai JolS slaSal 4l 75k IB H3 0ud 0,5 L S g aillax
g3y 4t 330 33 4 ! it Al o 3l iz g Jud 0 Jla! (S S g (L) Jol5 (5 5bel Lyl ph 90 50
5 Lo b (YS) (il g (YP) (A3 (9o bl pid )3 0 ;oe (bl 32000, 152 32 i oSS (6559l suslils
Jo (a3 Lo (GMP) (5590 s (owid (5255Leo «(MP) (5590 e (ko «(TOL) Jooxd' (a5 L i Jod 51 (Sis 4y Cenglilo
A Canglite (L (YI) 0 ySlos (asLis (SSI) Lind 43 Gl (a5l (ATI) (S gul s Jooxs (U (STI) s
(MSTI) 48l i (o Jos' (25 L 9 (HM) Sgo, (5x5lo «(YSI) 0 Shoe (5)lly (25 Lo (D) (s (i
Sy Coglio g Lo b S gy 9 i Juxo 0 0 Soe ( Swspd Judoxi .ol awlxo (K2STI g K1STI)
azgi b .asbboo swbosl 90 40 oyl pusS plB,l il ol b asls o ycwwbo HM g STI GMP MP o5 oo oL
329 Pl oy oo cgunsdu 5l )logai 31 ooliiuwl b g (A (yge 9 T bauzmo 99 50 YU o Sos g LSl ol &
B i Sale3T 50 ¥ ke 9 b 50 IFSCE (98 ) g (Sl 1y i el 50 caliog o g yo oY ke IFSS
S 9 5l 9 (Sl 5l A 53 w2 9 ool ga ol B BT o Tl 5 (I 3 dind a5 L (S
G218 3 O y9lmmo 50 59530 P8l a5 8o (LAS 35 O (L 6 yurio iy 510905 Al 0310 Lausild Sl I S S 50
Sl sl jo o3, 29395 (i 5,10 51,3 HM g ST GMP MP Sy (Sis 4 Cooglio g a5l (1 yige 4 bgo po

[ Downloaded from jch.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.18869/acadpub.jch.8.17.207 |

D99 39500 bl W de ju gladies 4 ja ol Ll 1) (SUlS AT A o o8] (SuSS £ 90 9929 O

Slabgs 35 (M gL (gl b s lh ( S i PASS ( ShS d 1guudS saojlg

Sun sl ge S5 ¢ palis b)) gLl o g9,
e aS ol glacasys ol olagles! ! Lol
Sly Solee Glajazly aail 5 5le 398 Lall g0
e he Lyl o booiss (Sly b))l
S b (Sad 4 Jooio b)) s gl 5l Baa
owisl plo b awlio )0 cus jsb 4 a5 00 )
O Shoaidl (LS Lol 50 g 00,8 Jood yigo |y 25
2L VA S y0e 5 pind (FF) anil atls s %aS
(V) ble g 5o, . (SS) O A Comles
Loste 90 oa5LS "(TOL) oz RS
g (STh) i a4 Joow azls (VYY) 50l 3« (MP)
5 wlols Gl | SGMP) (s 50 40 (st uSilis
3ls Ll ele b pglie slacass) 395 Jby
Alr o oy Jess SUlg oLl slp prizes
3,90 5 Ell DY) (SKid 4y cowlus a3l (i
g_iue.o)lb w.i:L.A (Y‘V) .))Af‘sa )|).9 oolaiul
Josss byl o a5 Canl sla asls 5l s (Harm)
~an (V) é}s‘so S8 olawl 0,50 i a4
ollae Lyl s 5 b o Shoe b pli | bl ay o laisee
Ll iyl slizel (Vo) o Lulps oo oam 5 (V)

doddlo
sl niml) 9 (e (S (i S
s e o GRals 1) adgs o3l g aisle 5,44,
A1 el carge (SiS (25 L olS ge g 0
Cogb, 0gueS Lylil o 5 Sis des Gble o
alS 5l oolainl b Codgasme () 45 0gd o Sgaste
gl 5 ol wis gl alS (sl Al e Jsb
0lS &Bge a4 (2l 5 Siallyx pos iz 9 S p
08St (YYAQ) 005 o0 0 Sles jo ol cel
=y olls Sy 2l sl (B slahy,
bolaiwl 0y50 g oad glul b is gll 4 cos
Gl Sas 4 oo sl Aol o iy 205k
5o pllo Sl g )lul ololls o as' 1y Slaasli
Y] 09)'{9 ‘) L(bu" 9 00903 GnL.uLu.u s..\;).syo u,u.u ‘E;‘)...u
)‘)3 oolawl Sy90 ul.’x.u‘ 6‘){ G)LQ)LJ.A ils .))SLQ.C
bl WS Glae (V)) o) Ke 5 SO (YY) ol
At S Cgllae Jal b g ias Lol jo 6B 1o Slee

1- Stress Susceptibility Index 2- Tolerance

4- Stress Tolerance Index

3- Mean Productivity

5- Geometric Mean Productivity 6- Harmonic


http://dx.doi.org/10.18869/acadpub.jcb.8.17.207
http://jcb.sanru.ac.ir/article-1-611-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.18869/acadpub.jch.8.17.207 |

14y

el 10,95 5§y oollae Sy 5 MP a3l
9 Cute (Spd (F7) Bolloal 5 oLl 52 0939
a5 o |, GMPy MP STl L YS 5 YP i _ixe
MP g sl o5 00,5 (6 eFamst 5 5o 8 555
Sy o asls o femlio 5 alyi e STI 5 GMP
» ol opeS i cos b)) olulis g b))
5 Bae 6,8 18 colaiul oye0 >Nl slaasl
5ol pass el (Sl g9 ob,l pol Budod
Slo asls o ol (KaS 4 Caglie ks
G4 pslie Bl plubs 5 (iS4 ol

ile St

g 9 Olgo

J992) o)ler paiS o8, Vo olasd fagh cnl o
A g ol Olidod dunge OME iy 5l a5 ()
O 4 Joos (o)l sl it a4 28 5y Jl
5 Slas e Oldas a3 18 colatul o090 S
Sype a sl (VF) cwl o5 e az o
555 JolS oS5kl £, b oad 3,5 sla 5
9 VWA (el)y Jlo 9o (b o 5 LSS )z 5o
NIRRT T CY

@ B sladdgd (9,0 alllas 5,90 pusS L)
SG jf end g sogtle Vo Lk 5 e S Jsb
SE 5 50 9 NS, jo a5 el (o) ()
J ES NPT UGN g ECTRREA ARG A SR CAPIPVEIK g I
olawd (50,5 S L poamy g9,d aloye (o ladly)
i i A eols ey o) e o digy aw 4y iy
@ Golel gl Bk 5l el aleye 5l a5 S
I oenSslr slr s ab el aua g o
Oibgy Sl Ak o) J?Ja 2 lsPl gla Sk
0,8 oolawl islesl 0550 Colue YL Sl
5 Slas lizl (68 o3lul b aigy axly o ails o, Slos
059 9 dw o dils slaws g jo aliw slaws Jolis
b o dls o Sles ke s acule Al 5
S5 Je sleoatla el sl Jlo 52
it 5 e cbasls e ad oslil
(MP) ¢330 50 0eSkee «(TOL) o aslis Lol
G5 Ja s (GMP) (550 (gootin (55hes
AL AT (s 25 a5 L o(STD)
Y o5les a3ls «(SSI) 25 a4 Cowles
Gl asls (D) Sis i 4 Cunglin jasls
s s HM) gl (il ((YSI) o Shos
51 (K2STI 5 KISTI) (MSTI) aidly ;i s oo
OAIANVA) Do dasloes 5 Ll 3 ,b

VA0 [l NV o)l fatio Jlo /el plalS ol aslisags,

L pl)l Gl a5 amo oo las Ko slas)l5s
3O Oy g Gl pd g0 e cou YL wils o Slas
9 0 a5 LBl plply (FYXFANANYSFY)
s Sl o Sl glyls i ey g i Lol i
Qo Jozd Gl wile oS 0 Sles Sglas b g
i 5 e s 31 Sl s (K25
Syl o086 Fosll ( Sis 4y Jood (sl el
Supl el SBlaal 51 (So .Y conl (S 4 oo
wEP) W b S P eolia slaasly o
ol g il dibhie wim LSS o ciS gl L8l
Solaie slalaore (o bacaisd) pl JeddluSe Liul,
sl Glol Gaa s Sile 4 05800 (o)
bl 5 calize 3blie ,o o Slos anslio wlivlel
bl g s gl ki a4 Bl glcuiss)
Of Jes ogme Liegh S50 (VYY) wbl e sole
sl als fle 5l a5 wl asie ¢ adlhs Sis
Nm@l;yujo@u‘giuawm:)m
sora> sphdhy 5l ys0e bwgie 5 DRI
)| 6)1.».».0 )o STI 9 GMP (Y) &oy )Io)s;;).; GYL
aloass glubs ddlllas 0,50 byl
ol 0,8 Sl (V) 5uib 3 iz e (FONFAY.L)
o, las lasrs 98 ;2 0 a5 olacaiel) Cowl j0l8 STI
olod iin 38 15 s o WL
» O Ghllsnsn slasls (s S5k
5 ol gy cwlin gasls |, (STl  Sis
odjaron 3903 (B pglie Socas) (Sueg)S
S S xS 4 Cwglie sl asls
5 OMP) (5000 (owain (Sl lagasls
(Y2) oher o 15 ol p opdle il o YL
Sicmbe 311 STI g GMP slo asli aiiiles
@lobid adlllas 3,50 Slacass) S sl aSlo
ua}L..: ).:..: ‘) MP&}L.: STI 9 GMP > 05)J-C (YY[)
53,8 (B o)l A5 4 Jeod e sl e
9 J}.a:u).‘ LgL&vQ..{Y L,’_’L...JL...» 9O ) o.b‘)'..\.o.'>|

as el bl wnyd o Ol vgeeS i 4 Jeoxie

1- Drought Response Index


http://dx.doi.org/10.18869/acadpub.jcb.8.17.207
http://jcb.sanru.ac.ir/article-1-611-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.18869/acadpub.jch.8.17.207 |

1a¥

O™ -la-“].w).) uLa:L.f é)S.Lo& Xp ‘Ja..:‘j) U"‘ I
Ip o5 s o gblS oSlee :¥s i
Ts g A5 o bulpd 0 pBy) oSlee :Sileo
Glp wibee 5 Wl 0 pB)l s Slee (Sl
9 LQ&}LM; ]:’,QLE-Q Ml?u 9 ools J_,J.?Q g 4y
o eolawl V£ A)))} SPSS )‘)S‘f’)-’ )‘ Lmu] 5= N
(g dw 5l loges pu) o ol loadtge 4y 4520 4
IRl y awgas DS ayio0 uzes g O sl

i elel Statgraphics

S Ay Caglie sloasla lul s oyles piF o)1 5!

TOL=V¥p—V¥s
MP=(¥s +¥p)/2

GMP=[¥s x ¥p

STl = (¥s x¥p)/(¥p?)

ATl = ((¥p - Ys)/(Fs/¥p)) » \/Vs xY¥p
SSI = (1 - (¥s/¥p))/(1 - (¥s)/ (Fp))
YI=(¥s)/(¥s) _

Dl =(¥s x(¥Ys/¥p))/¥s

YS = ¥/¥,

HM= 2(¥s x Yp_‘_i/{lfs_-k ¥p)

ki STI, KiSTI = ¥, /¥,

K2STI :YS:I’.}_?E-

anlllas 3,90 0 g poiF ld,) ool ) Jgor

Name of cultivars ER o)le  Nameof cultivars  pl)l ol o)l

Sivand NP AR Mahdavi (S9N \
Pars ok VY Pishtaz i Y
Bahar e WY Bam = )
BC Roshan Ohey ol S S ‘¥ Sistan Obesw ¥
Kavir e 'O Zagros o5 A
Nik nejhad ol S \# Marvdasht Cidgpe  F
Darya Lo Y Sepahan ool Y
Morvarid & )ls e VA Aflak S A
Roshan RT3 4 Arta G, q
Moghan3 Yol Y- Arg S \e.

oS dylpl o aS Jle g ansile 1y polae oy yiien
5 ol 5 5Vl 255 5 Lyd (] aloye 51 S
ST 5 ¥ Jslaz) wanals |, lade cn ol (0 51;
Lyl o o] Gobol 3 a5 sl SIS0 glaasls
5 stidese nsS 5 Glalew pl)l (il sl i
345 o 53 vy )l (gl Sl 5 g
5 005 Byl (Gl 51 g8 s s el i
bl pb)l Sl 5 (et iy 4 e
as ‘Sibu] )‘ a5 el ool ul.u (Y] 9 Y Jj‘d}) KEEWY
Seoglie HeS 1 S Gy 4 Dl pds wo)d o9 b
(o Boojls (Sslesd (o)l e 5 @
Sl a3l olul py QBN 285 ams ol 0
oS cel (TOL) uis a4 Joowi o (SSI) s &
5 ol Lame 9 ey et 4 5,Sos b b
e J‘aa;d&,.;: sl lase o ol o ,Slas
4 (F) oL Ken 5 juulisl sla )15 L gillae )
Wbl oo ogllael el e sl pul o Slee e
UGMTOL O 4 Jezs el 0590 40 iz e
YU s a Lyl el ol ke o8 comly 45 s
aS Lz wblges s b 0 08 o, Sles 09
5ol b oole Ll s o o8y o Sles ol (Sas
Wil ol jap (6 yieS 0 Sloe S8l L G s byl d o
30 908 G 4 Jesd @l ol S8 el oS
2 (V) 005 Gy Jooie (oo3) o3, (nl a
Lyls o STI 3 GMP MP gla_asls bl

o5 Gilesl sals bulpd 5o o Slee iy
5 255 PSS Bl 4 bgyye (il 5l amy (Sas
B s e llyd cpl glp &S Jl> yo 09 Tlie
o Sles (i Yoo 5 byo cnsS o)) (]
ol byls jo 0 Slee o eSS (b e o il
3o plabes 5 5l pByl @ bgye GialesT g0 52
50 05 (el 5l o B llpl o Ses ik
b oSes (nfeS igew 5 5l 9 oyl Tolie
el 5 5 G byt sl & Jl s il
i s sl 9 oYL ey 9 S WIBSS
(Y 5 ¥V Jolaz) asals 1) ails o Slee o 550l
s csliie  S55L iS4 Sis ded bl
@ Joo e (p e A5 Lulp8 50 0 Slee Joily
dglie 0,Slos (5)laaly aSly 95 0l Cgime (S
e ogllae 5 25 il e oSles Gliee
Shsby A 4 boasy Sl slp el
aS culs easae (YF) o)loy, (FV) o05d o 4 pdy
GRS o9 g G Lalpd 50 e g0 lacady Sl
s g oad Cslhe slo Il pezd s (S5
) g oo i3S SV 3 Shes b
of ol yolie a5 wil e TOL (asls o
‘Ia)‘]w o "\*"LG" RS A ‘aEJ J.o.?u amoul...u
Sy90 pBl crm 5o tal alo o 5l aw (Sas s
Slgre g GBS 5 (eSSl g plabs aslllas


http://dx.doi.org/10.18869/acadpub.jcb.8.17.207
http://jcb.sanru.ac.ir/article-1-611-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.18869/acadpub.jch.8.17.207 |

V40

DAl Bl S5 e eglhe slocatys il
» & Jb o (A sl alil g YL o Sles
YS l.) 6Al$)| (f\ﬂ) u‘)&w 9 ao)A L) 9 (s~ axJllae
el 25t Ll s 1, 5 Skhee JHlas YL
Sl e asols Glas g bls o 1) o Slas
» Lass ‘) ,als)l (Yl) QJS.LQ.C ua.’>L..o a5 ol 0l
09 9 A5 Ll ph 93 e 0 Vb o Sles b slacasios
(FY) a0 o awseis 1) i

50 dalllae 9,50 slagazll A1 (gl o S b @
Ol 0 el Al sl o g J a5 Lalpd 9 e
Sl Joxxie B (lgie 4 1) S5 9 nsS o6
3,90 s axls ;!4'3'}‘ 5 el ‘.r’)-’u:’l-*-”' =33
IR VORI P ‘“,5) JUES-We] I JUES L,';;.,..""u':;gbjl 40 aslllas
9 ol sl LS A5 el 30 g g el
2l oo Lt

o A Jesie a1 ololis gln eSS
Ll o o2k, Ly, loln goosine slagasls
ek 4 Jg (YY) cenl ooy &1l s g
hls i g 5 lulyd g0 50 )0 &5 glaasls
O Ol 4 wil o Slee b 2Vl (Sien
@ ;00 basls ol ) wigdoo (Byxe b asls
s e o 0 Yb o Sl b slacussis olwlils
soliwl o Shos (5 Il passs sl bl 5 lg5 oo
AP SIY

O ,J..o.?u 6LQUQ>L..: O ool gsi“‘“"f"'a w‘),.a
g s byl cog il o Sles (Sl
Jolaz )0 i3 4 o)lee pous pB)1 o L5;’:‘“‘J~‘y).‘ S
90 B S aS Q9.M:LSA oadline .l o0 oaﬁl I\ 9 ¥
rhwe 0 Jlodae 5 e (Swpe Yp o lyl
Y1 ATl STI GMP MP .TOL Ys L 7\ Jlas!
Lol Swspr s cuils K2STI 4 KISTI HM
Smpp b o Sse YSI g DI SSI slo aslis
5 K1STI HM DI .Yl ATI STI GMP MP L Yg
IS g e (Sis i Wyl g0 58 o K2STI
Lyls o 5 0g Jbosme 1) Jlis! maw jo ]
ﬁYSl L"u—“)“’s)l‘gs“““")‘g)-‘-"é“’w
5 he (Smpd SOl a3l by Cote (Ko
0 5 F Jolaz) casls 70 Jlaizsl mhaw jo lo sne
STl GMP MP slo o3l mls pl & azg L
5 Cudo Siwopd K2STI o KISTI HM Y1 ATI
Lyl o ail o Slee b Giolejl 90 10 50 (g lo sne
Al soglhe Jbye sl 1 g axtsls iis 4 aall
o; ool Lau] )| 0‘9"&5" ‘rn.x;f J,o.m

VA0 [l NV o)l fatio Jlo /el plalS ol aslisags,

5 PSS psS el Al e 5l an (Sas
Grole> ol g ol 9 Ao Tl
A S NP G PR WP JU SRR LR
o 5 5t ol sl ol Gulul (a5 L3
Bl idemite b)s g S5 nsS g (n i le
OiS ay Jeow el (Y 5 ¥ Jglos) sl aslis
90 o 50 S AS e EnF 1) olecuigy (ST
Byl @Vb oySles (5 e 5 S )l L
AL G (V) 5l Sl sk culple .OY)
ol Oz ool STI (a3l dacaigy iS sl
s Vb o Slee lyls slacaissy cunl o8 sl
slacessiy 09,8 51, (A) A 5 sals Lulys oo
05,5 by 5 (B) walis Lyl,s jo s YU o Slee ol,ls
aled laz (C) i Laulyls jo ads Y o Slas 6l
odd ()55 b pasS g ok (bl b iz
5 STIMP (glaasls odle (25 Lyl s a5 oo
P YL o Shee b gl alubid sl GMP
(FY) sid caline 15 90y g 25 Lol 0
ol YL polie a5 wil o ATE Ko asls
035 O e Jood oaims (i o8, S sl a3l
bylys cov asle opl elel 5 il oo s 4
5 oidesie Yol o ol5iis il 5l amy (23
bl cod (Y Joaz) og pB)l el e
RS ele Gl Bl el Sl S e
Byl il e 9 0515 labew 9 0 5 Joia
sl arls wlul 5 (¥ Jguz) wad sols Lausels
el 5l 550 o) el YSI DI
Lo ngS DI (als glp Bl o i Jorrio g Sigems
Qs 9 295 Olalow YOI (a3l (sl g Glabw
A5 lp ety l elal 2 K08 Bk lsisg,
5 O des Gas 5 rbg) STy el 5 U
oolsl (¥ 5 Y Jslaz) isgy )] o g wle e
bl 5 65 o8, K2STI 5 HM Y1 _asls aw
S ke Joot SIS 95 g Sl5SGS 68,1 KISTI
2eaS (o g0 g nsS 08 5 (Sl Sl am i
2o nsS o3, KISTI 3 HM Y1 loasls Lulal
Gl psS 5 Sl5cSs ) K2STI Lasls el
IRCAYVPECIN [ VB R RO N W P
oSl oy el Geen el o (e 5
B A S g o) (el (il Sl aay (A0
K2STI 4 HM Y1 glaasles Golol 1 505 ] ]
9 Slabew o, 50 KISTI (asls (bl g jlee 8,
G (Y 5 ¥ Jglaz) wsgr pB)l o 5 ol e
s,5kee (YSI) oSlas syl asls a5 cenl o
O o Sas ay atils 1) 08, o 55 llpd o

Slp ol a3l Sy e 5 WS 0 b3, ]


http://dx.doi.org/10.18869/acadpub.jcb.8.17.207
http://jcb.sanru.ac.ir/article-1-611-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.18869/acadpub.jch.8.17.207 |

V47

slagasls (1) ghlles 5 (oon B)15 &
Coe Stand o3 Lo alaly &5 STI 3 GMP MP
O g 9 A Laoe 90 58 50 0 Ses by o (Sxe
Jooia pB)] (ni 5 255 Sl looatls 0o e
il (oo Juad 2 s 4 1l

g o3liJedS 5 9975 59, (VF) GLlSen o 20li 8
sisliiel (nl 2 pgye0 pasS 59, (TV) ol (23S
@ Joxio ol 203 sl a3 (el oS
G & S )b &5 il pazls (s
W5 g 9 5 Laulyd 50y 50 o o Slee b (YL
s boalh o losiee 5 oo (Kiaed ) il
OSg el (GRS 18 g 25 Lauld 90 8 50 0 Slee
by i & Jooss (o3 sl |y o as s oo
Sy by a5 (603 (pwyp 0 e (L
O S g St (S S35 pll (TR)
9 MP glagasls 5 i o lalyd 5o 0 Sles
MP o STI glaasls L i azls Layl,s o s TOL
(V) o) en 5 cobdME .cils 0529 pau L alayl, o
oS L ST g MP L 1) Ys o Yp Ly, 5
olas (VY) o)e g (g 02> ol 5 ogdle 5§
50 0,Sles b oYL Stioper b aslis cpl a5 wssls
OhSes 5 (Slo ils Of 0gmaS s g sole Ll
230591 Cewdds paiS jo |y s ued 55 (YA)

i i 4y Cwglie sloaslis bl ojley pasS 8Bl L)

5,0 K2STl 4 K1STI HM YT ATl STI GMP

4 oarg b a5 op b g Suie lbejl 9o
2 okbd 9o e e als o Sles b bapl (Sier
e 5o ety ol plejes esliiul Congllas
05 o e oasls ol elul il oo o)
ezt Sl e oy Lol (ol 5 nsS
s HM SSI ATl STI GMP MP L TOL _asLs
3 e (Kied YSI L 5 St St KISTI
cls Gislesl 9o 2 40 (6 lo S
5 e (Kos S wsls &5 Jb
ATl 3 TOL sl g0 b Gialejl 90,0 (5)lo cixe
Slam Ses a5 s o els l g il
Jlzol gl 53 (5o sine 5 (e (Fipped (5]
S i byl o 9 csls DI g YSI L )
Lol Sopr 25l 50 ol oedle
St Mosiee 5 shie 5 K2STI 5 Y1 la_asls
s 5l eolaal L (VYY) juibs (0 5 ¥ Jolos)
STI 5 SSI MP TOL la asls o (Sied
5 5l g aLE STI &S 285 an Yo 5 Vs
asle 5 Luld s sole Ll o oSl
> Shas o Woges 55 (FF) o San 5 sbilw 6
b iVl (Smpr calyo jl gole 5 25 Laulys o
a4z b .ol Is,55 5 STl s MP .GMP sla_asLs


http://dx.doi.org/10.18869/acadpub.jcb.8.17.207
http://jcb.sanru.ac.ir/article-1-611-fa.html

S B 4 Jo gLy

Cultivars E TYp Ys Tol MP  GMP  STI ATI ss vl DI YS. HM  KISTI  K2STI
Mahdavi Soe Vo oYY 0AT ANSA L YIBY <Y AYRY VA A5 FF FF SRR V- -3\
Pishtaz iy Afs OYY FNG  VIFA YA FO OVAY /AR A3 <08 dF SIA- <IN <134
Bam " AIVO FIOY A FIBE SIYY  YF OYIY <AV <AS JFO Y BN f8Y VY
Sistan o AAY FAF O YIAY SR SIEY fFe 0-/FY  <JAY <Y -0Y  dF BTSN -IA$
Zagros 5l VA oIv- OIV.  ASD VIO oY ABSY A <Y ff5 A VI ALY 3D
Marvdasht Caiidg e VV/AS SIF Y NR® AFE FA AYLA e AT A )Y Alee ARY AJYA
Sepahan Slalew AIVE I9Az 2N VA 7 S /A PR JL UYL L SRR & /77N (7 SR VIR SNV ST SRS 10 S/ S R VTN
Aflak S VV/FE OFF OIRA NFA  YAY  dF AYNY NS VY FR A YR ANA L Ve
Arta 6,1 VevE OIYA OFY NS NIBe Y AN AN NN b b YRS AE A
Arg 5 VWYY OCFFNA NNEVIBY Y AVEY  AAY AT FY F8 SAF WNE A
Sivand Sges 4/3A A7A% SN /A VN 7Y SYL & R0 /P SRR VAVSRRY/ S UYL /UYL < SN T SIS -[55
Pars ok Y¥ FIOY  FIVY FIAA SIFE A £ AE RS Y R BV VY VY
Bahar e VIY FAYFFY OIVY BIBY YA YENE <AV Y IFY a0 YA efo- <168
BCRoshan o35, oS & VY g B8 AIYY VY of aefa VY A8 FY EY VY. DY -aA
Kavir S VYUY FAF YT USY  UYD VY AVFe AR VY oNE Y NAR O ARY Y-
Nik nejhad olss S \Y/E5 SO FFYURYAYE B VARY ALY AN Y R AYE V/fe Yy
Daya Ly Wi SIYY OFe  NRA MDA FY AUBY  <AY VAR s Y AYe ARY AR
Morvarid o gy VWIS (AR S 7 o S V7Y N 7LV SV /N C V1 L SO VL SR VAR WYL S ANYA ¢ R 71 SN VA PN VAR ¢
Roshan s, Y FIAD FIFY VEE SIFA JFe OVIBR /A8 +/A) <FA Y SIYF VY eJAY
Moghan3 ¥ ol VYAY S OIAY AYY AIVE 88 VYA GAA ADA BY Y AYR Y VT

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.18869/acadpub.jcb.8.17.207 |

Ab\

v (92 190 €957 P @) o910 A A0 QuAL


http://dx.doi.org/10.18869/acadpub.jcb.8.17.207
http://jcb.sanru.ac.ir/article-1-611-fa.html

S B 4 Jo gl arls

Cultivars o)l Yp Ys Tol MP  GMP  STI ATI ss vl DI YS. HM  KISTI  K2STI
Mahdavi G NAE fIA- FNY SNV FIB0  JFA SYAY  JJA- Y- $¥ -0F PO AR VY
Pishtaz i vivY IV YEF L OF FEY XY FAYY Ve BA YD XY YA s -I¥5
Bam = VIoA A/ER N J7NARN) £ W 717 SYL SN V7:C W VL SYL'7 R\ UYL S 71 A WY S /Y2
Sistan s VIVA BF O YIYY  BAY  FY Y0 FUBE GJAY AN aY Y O BY )Y
Zagros 5l Al A FA- YAA FIFR YA JFF VYA f8A AYY NE FY BN SNY VKA
Marvdasht Caidg e VOAEYIVA Y0 YIRY Sy FR V-RIAE L ANY GAF Y YD aFY Y- -IA4
Sepahan Sl YIVY A7 SR v/ RN SN L PPYL L SRR £ 772 SR/ VSRV L SRRV s Y/ SR 778 SRR/ AR\
Aflak et e FEY ONY  RIRY 050 YO YEIFY VA AR XY YA OF AT v
Arta 6,1 A-Y ¥IT FIAF O O YA BNBY V¥ JAe ¥Y fFe ¥Fe VY osF
Arg 5 SN A7AY SN, 7 7Y ) L YL L S ZV1'7 WYL\ R VR SV S YA S SR/ SRR VAR VA
Sivand g ai FYA YD BRY OFE YT SV MY JAY YN YA EINY AT sy
Pars ok NAS FIVY O ONY  FIYA BINY YE SVE. Ve SAY YA SFY OYE AV A8
Bahar e YIYA LZAR SR 7% SRR 7Y /0 S WYL SUNNNR 7'V1 0 NN VAV-SRY/3 WYL SUNNNY\ & SN v/ SR/ SYA o'
BCRoshan  (o3s, ol 5 /FY FXY O MF FA- Y fF YRIA- <AY AR Y FF B8RV A% 1A
Kavir s VAN OFY YA UFEAYE YA WYY VA VYR FR XY YEY YAY UM
Nik nejhad S5 S WAE ONE FAA ABD YAY Y- AYeER Ve VYR 80 Y YYE Y \fsE
Darya [ VYA V- AYY NAS VAR fBA NBBFA AN WY fY Ys FAY VA VY
Morvarid gy VeIVA AZAG TR 70 LS /7Y N 77 V SERY/N S L /PR U V20 SR VAL SRYL 7 YA SR 71 0 SENRY) LU A &
Roshan s, 4/ FAY FLA FAY Y R FEFY YA XYY BV dd SIYA -[A- Vo
Moghan3 ¥ e \YIYE A7AR SR TLY S VA LS\ LS AW 7/ VR VR SR VARRRY) C SRY) ¢ T SRV SR Vi 4\

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.18869/acadpub.jcb.8.17.207 |

eilos «0650 4 Creiloe e Jams el o i Lyl o 0 Shes (25 goy dasl s 0 5 Slas 5l o ,be i K2STI 4 KISTI HM .YSI DI Y1 SSI ATl STI .GMP MP .Tol .Ys .Ypt
5 Seigeyle 5 les o Shas ()l asls ((Sis i a4 Cawglie sl o Slee sl (i 4 Canles aslh (gl 25 e el (i Jesd (el (g 50,00 (g
Dbl oo (K2STI g KISTI) (MSTI) il juss 25 Jood o>l

Yol

4 (g9 srod Ao & |mr? (e omferd & o o™


http://dx.doi.org/10.18869/acadpub.jcb.8.17.207
http://jcb.sanru.ac.ir/article-1-611-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.18869/acadpub.jcb.8.17.207 |

i )1 Slas i byl )l cod paiS 68 ol SgueS S 4y Joot o li o (Siwed il -F Jgoo

TYp Ys Tol MP GMP ST ATI Sss| YI DI Ysi HM K1STI
Ys IVAY \

Tol <A JfAY \

MP qave e SVEAT \

GMP  -/AfFT LAty A -/a9f" \

STI avy Ay NZae SAAT aay \

ATI SAAT IEANT LAty SAYET MM AvET \

ss| AT — VS yys” <NAA <[+ A} N3 NSNS \

YI Ni7S SR VIR JfAY N RARRYL L YL VA R TV W —IY¥8 \

DI - /vay SIAVAT —e[+YY SOAYTT ssdT SIEANT <IYOA BV GAYAT \

YSl Ry - IYES —vysT RYLLVN YN IRYPY S WY/ 7 N Y PO Niai N \

HM TS LI N NEN7 YL LY SRS L LYY/ N o —eeY- SAVET avesT ey \

KISTI  +/a8A  «vay’’ SIAYET LA RNRYCYS ST 4 ALY Vo YA Svay” SRV YA gy \
K2STI  -IvsA -y’ -/yay N7VVEEELY & SELY T — YN SRaYT AN sy casET VAL

(89 02 rsolis o Jomti Lasli (i byl s 50 8, Shes (55 e Lyl s 40 o Shee 13l 0t e o5y K2STI 4 KISTI HM YSI DI Y1 SSI ATI STI GMP MP Tol .Ys .Ypt
5l 0 Shas (g5ll asls ( Sis s 4 Casglie sl o Slas asli (i 4 Calis a3 lh (s e 5 Jesd et ll (i Jeos el (5590 e (et (5 Skee
el 1V g 10 Jlozl zolas 13 (6o dme i § 4 *F o * es j il oo (K2STI g K1STI) (MSTI) aidly s (35 oo aslis 9 Sidge e

Yp Ys Tol MP GMP STI ATI ssl YI DI Ysi HM K1STI
Ys - 150 \

Tol SAYET oy \

MP SAYYT MY AN \

GMP N CS T YV XL UYL VY LV \

STI BN Y7 A NRY1'2 o SR L L AL LV \

ATI L C T 7 Y L YA RPYLY WY/ Y S/ . \

ss| JYEY a8 AT DA ORI S [eYY IEOY )

YI N7 SR VR N AL SR/ SRR/ U/ N AN /N 7L 71 \

DI CAYE S AYYTT Yy Nitai JOVE esY ey MY gAY \

vsi IR\ 2 SEEERYL ¢ SRS /7Y SR AY 7 Sy ERYRS & SERERYL 7 R VP | £ SR YA \

HM 7S 7 NRYLY SR/ RYLL SEPYLYY SRV IR 1'7 7 WYL 0% S LT A S A E ¢ \

K1STI NLC VYT 4 Y LY £ WL Y YL B Y L ST (2 S IYVY SEXYTT NS LYY AT \
K2STI N2 SELL I SINY 7S S ERY7 X RS/ N Y /Y L WYL 7N SESYLTVARRY/ N & dRRY1 3 SRNRYL YA AN < J W

850 CreSlem e o Ll (23 Ll o o Slas (25 a0y Ll s o Shas 5l 0 le b 2 K2STI 5 KISTI HM YSI DI Y1 SSI ATI STI GMP MP Tol .Ys .Ypt
5l 0 Slee 5 lwl als (S i A Cwglie el @ Slee el (IS 4 Colas a3l (g e 15 Jeod et ld (il Jeod (et (5590 4 (o OeSls
ol IV 5 10 Jloia] ko 5o o dxe oo 5 4 FF 9 F es 1o anil g (K2STI g KISTI) (MSTI) aidly poss o5 Jood jamld 9 Sidge,lo

bl

ooy |o2 400 €57 0 @) oo AU AT QL


http://dx.doi.org/10.18869/acadpub.jcb.8.17.207
http://jcb.sanru.ac.ir/article-1-611-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.18869/acadpub.jch.8.17.207 |

Sflas (S 15 @ Jood glaasls alds olej
5 S S g Jyere Gk, Luls s il
Pl (S A 4 JooS 538 (owyp Oized
ol sl &5 (Sl jskaie (pae (V+) Wil oo
Slooatli 31 ol laogin 5 sl piS o3, T
Gl Sl eog ool LSCiS ool anule (25 4 JooS
59 5 0 e Addae VT 4y Lol slo ddlge 4y 4500
Iy boasls 4 by e Olpess 5l ae )0 QYA ggame
20,0 QD 5 il ) o (Si 55 Galey] o
o5 palesl o 1) el 4 bgye Sl
Noged 4z Jgl adlse g0 il 5l S5 (Sas
g badse (09 it & 4255 b e (P J592)
g ools 5 &lpss s 0 gl dddse g0 Coonl
5155 ot 51y yeeis ol e 45 Lol 5] air ot
Ol se Sl g 990 o0 e g0 Ale Lagi oS
a0l ioled pp  dgee Do 4 | ddlhe g0 Ol s
b )loges ghaw )3 adlge 93 cnl (wlul  pB)] oS (gl o8
Bl sl Jogai 55 Sl 41 oS e blE
25 ey laddle 9ol el abgye
odwl Cowods u){.l b slas 9 (¥ PRl sl JS5)
sloailse 93 ol p 5 pB) daals p opde
2 Jsl 5o s Wt o ol B 5,55
S G halejl o lagasll 5 Sk s
5 2oy VYRR il cus a (coml 51 S 5 o
2 500 Slee b ddfge () .(F Jguz) 091 a0 FA/ ¥
STl GMP MP glo sl o ush, Lyld g
5 Code Sowupe K2STI ¢ KISTI HM Y1 ATI
peS YSI g TOL S8 slomblss b opuizpn
Jol adlge ggemme j3 5 ol (i ghie ], (S
P 5 5S4y Jao 9 Shae Joulsy ailse
ool ol YL Oliee &l g b ok a5
Cowddy O sk g, onlple cwl Collae Lo (gl
qoled 4> g adlge (ol (YU 5 Cue polie 4y ST ol
Lulyd g9 50 o Yho Slas gl a5 (o)) ilss o0
Pl 1, aily oogllan S slogasls ki 5
oyl ol & o ailge ol ,S0 ke 4y oS
O ailpe it olia 5 wilhign Yo 8 Shac ol
S G5 Ghlesl 99 58 pg adlie ool oglhas
Ao, YYITA Cos pay ] 5l L3 g oy ool Jlasl
s90i dszrgi |y b asls IS &l yeis 5 sy YVISY
5 TOL 5 SSI (sl aile cal o 5 ¢ Jpaz)
0Pl b adlge cnl 03 Bib leansly (6 5 e
O mmee il oYL g e (Swps YS
S W )l Lt s o Shas L adlye
e S GE5 Ll o o Sles by cute
aS 1y o8yl el HolB addge ol v, ool 4 cllls

i i Caglie o as Ly wlul jojles pasS 8B L)

S5 Joo slagals G o5 Ol 5l o

o)Sl.o.cle)|.>‘5;v.a9;‘A.¢;:.a§;;,~.,wm oYL Glle as
g J8 S i a4 Jeodie pB) s (gl cinls
b ooleiwl  gumaw Hloges ‘6;.:....37 51 A
Jeiie da Cyu ddly loged pl s (Y 5 ) sl JS)
1 o Slee (oalsn) LS g bl Luls yo o,Sles
colbe bl I (g (SiS Skl
Soged loolaiwl b ogd so ools las s 4y Jeow
09,5 Ll @ pl,l Jlows aw (pl 4y az g b g (goman
ol bals o Pl Wod pewis D g C B A
d20 M L®05)f )g.L» )‘ ‘)A 05; ».\;‘5»; aS Sl
Sfbes (gylly 5335 oy Hekaie 4 (nl b (OV)
als o,8lae hile pB)l 4 Sbcwss puzpe g 6B
ST laged Sl gugb, Ll g e o i
a5 HM 4 STI GMP MP sla_nsLs gl (gaman
90,2 50wl o Slee b Sispd p i slilo
5 20,5 eolitul wisg Linlesl 9o o sk, ulys
S9) Jyere Susb) Lulyd ol oSles o o
s X 9 (59, s Jaslpd o ails o Slee Y g0
odlo Jaled Z jome (59, Loasld (nye 5l (S
G109l (69 e dus (yu daslg, yolo Las gl el
C B) slaog S plo 51A 09,5 o8l S5 5 (g 4
A 0)y90 (aSlh Gatedgu asiils Gizea 3 D g
@ Fein g Jparmen pB)l SBl sl 6)kne oS
& ablite blas doogts XY gl siagh i3
b 455 ei5 D 5 C B A o35 Jler
o ko) oS Al aS gl o cdalin ¥ g\ gla JSi
55 0 0 (V) Lys g (Vo) ¥l (0 F) 01555 (10
Aoj)f)dw|)‘..\x9&$‘5im>w.!aa‘)w
O9n kbl )0 e g 15 Iyl )0 e a5 )N
ol g ad S 13 (s Lo o 5YL o Slee 1S
polie po e gl asls lade Bl i 68
o|) )‘ ‘) &:&m Lgd.md}.w )A‘ L)')‘ 9 sl ‘5:51.‘4;0
eyl Ko Bk 5l ams o lid Jlaae b aslis
() ey (O0)) W () a2 (VY oyled) Ll
o llys g e e (V) bl 5 (OY) w0k
Sy gmdn Jloges a8 T 13D 0y 5 0 S
S S L Lagl 59 loos, e A 05 it
35 (V) oK ¢ ,80ls 3 lawgs 0950 ,0 «(VY)
s 090 (V) G, g 00l s Jawsgs 50 ;;4)5
Lis gamdn jloges SO0l a8 518wl
aslllas (gly 05 asdllas ylg5 o ) puiie dus (o Lailg,
odel Caws @ S5 S it a3l i o Ll
o2 s y9aie 4y (gowie il b 8 O gL 4o


http://dx.doi.org/10.18869/acadpub.jcb.8.17.207
http://jcb.sanru.ac.ir/article-1-611-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.18869/acadpub.jch.8.17.207 |

G 2 vy asllls 3590 pl)) i Jerte i3S
o5 Gialesl 9o 58 30 (V) 5 (OF o)lad) Hlw oS
Sloyloged ay azgs b ol 5l 5l o 5 LS (S
wd S Sl )0 pBl Sl gam aw g Ml
e psS ead olulid Jooio pl)) oles jlaias
bao 90 50 )3 Vb o Slee il b o) on e
S5l esliiwl 008 (o0 (Brme GBS g A5 9
Ol 3 Ol pe i 5 hol sloadlge 4 525
55 (TN 2S5 (VF) 555 o(VeF) 5,18 ale 51 S0
ot co sl gameg S sk &
a2 235 3l oalial (peizped ol 0l GB)I5F Shsh,
bl sy o b s 5 el sla adse
5 b by g0 paS 50 pslie lacads
sl 58 5 15 ooliial 350 (FV) o San

B, (gat0g,S dlS 4o 5l ol pl 59000
9 0 S 5 4 Jos slagasls ulul |,
2 e sl a5l BB g e 2 Ll
W e &5 Gl wes e ol £y B JSS
S @l 58 peed 095 ez 1 bapl Sy 000
Oilple g w8 o pme v s iy Jleiol mhaw o
Lulyd jo el Sbl By Sl o plye @
o) ¥ Jels Jsl 05,8 (0 JS) (il 5l am (25
05Ty Wl orbgy LSS (S ST g9
Glogasls 4S5l egazme )0 09,8 (nl 05 B)T
oS llys 90 ps hwgie s Slee (25 4 Joo$
Glidey pB)l Jols pgs 09,5 auzils vals 5 Sas
ol Cawsody o 4 axg b as 0g labw ¢ liwew
g oo ALl ol dond a3

Nge (sl ob i B ol 55 pow 09,5
alllas 3,50 slagasls 251,k 51 &S og ke s
L oaglie [0 ggamme jo a5 auil 1) sLasl o eS
Ngd oo @gue olu a8l cadlllac 3,50 o6 )1 Lo
5 Ly S Ylee wudogpo pB) 4 p)lez 095
by oasls QL LSl as cals @l nsS
Aol e slesa

JS) gl 1 8 15 Lylps g0 S0 B)b S
STy oBey (Sene B Jals ol 098 (7
@ oaxg boggeme ;o0 a5 wog plabew 5 leew
ool des B8] e 52 ool Cowods sla sl polie
BT eyl oSO Glos it pB ) Nigd oo Dgune
S 09 )5 ol g W8T Slr p9d 09,5 )3 g g
G e pB)) s il LS (Sas
Py S Syl Bl pa 09,5y gl e
I egeme 50 &5 GBS IE wlgre 5 Sdog e
aalllas 550 cloasls b bLsl o oo o Shos

VWA L VY oyl fpiia Jlo /sl ool 23lol aslitags

W Joere (Shsb) Lulyd 5o g5 0 Shee sl
adlie lgion |; HsS 0 allse ulply ST olulid |,
L el wilgs oo adlie col 5 el (25 4 Sl
Sflee Sty 5 55 bbb 5 ol ke
el oS polie o5 b 1 51 5 agles il |, cenlie
Slom sl ogllan bo glp (45 4 Sl 9 Joos
Shomb ol b le sl cavs a4y Ol
2 0 8as b pB)l Glgioe gl a8 S A )5 adlse
Ol G5 @ Sl g Jood (a3l 5 s Lls
e Sl 398 adlge 93 (ululy oged Sl |,
5o dils glas Sloe b a3, bls,l aS (g, 9b 4y cyo
@97 & Eou Oy9e Slaasly g sald g 25 Lalys
Sezrg onxmsplis Ik 53, e, @i b S5kt
2 oy 4 pByl G jo (SiS 5 4 el )0 ge
L(F 5 ¥ ladsa) og (ol 5l 8 (St o
S il sl Lok by & arg
ala>de «(F 5 ¥ gla i) Gialosl 90 ,o 50 <Dl
YP (e o jloms 9 Cate (SKiaued 45 095 0
LYS 5 Gyb o 5l ATl 5 KISTI slaasls L
aS 5, 092y 0 B,k I K2STI 4 Y1 glo sl
Slp cwiga basls ol a5 cwl pl sauaailis
S G g JelS gkl klyl o 8B S
GMP MP slaosls a5 b ,0 aifes duie
sk, mll g0 2,0 ails 5 Slee L HM 4 STI
g wols i St (Sapd (SdS 5 g Jyere
@ oplply bl e anlllae 0590 slogasl (i
e 38 slagasly 1 b pls Ol S
Mg Gk p ed 0 Nal (B ey
5 YSI pa3ls 90 o JolS (ke (St Dl
abyl, @ azg L oyl 02 islejl g0 2 4o SSI
o)lel) 255 Bl (syp 390 slapatll 5 laadlgs
gy g (VY) Lo (V) al5Ses oY) ¥yl (VO
Gt el s (Ses s glesl 0 )
Ly g0 o 0 oglle o Slee il L pB)
» Pl sl ‘6 S e oy gs”sb)
OF 0,led) o (Sl jlan (Sis 25 Al
ST USE) wisgy (V) Wgews 5 (V) oyl o(F) o
G ptalesl 5o sl Jlaged Gk S Bk
o )od) L o8yl niebe sl 5 JS (Sas
gl eidestie 5 wiog (1) pr 5 (7) jhdey (O
5 (V) s (19) S5 (10 olad) poS ol
Egarma ,o (F JS&) wald aid )3 Jhas o (V+) Yl
APSs (VO o,lels) oS pl3) ‘L,';;J“Ln)'—l 50 &
oollae 4l jo a5 (Y+) Yolie 5 V) Lys (V)
PR EA RTINS PREE K 81 RSO TP
Slp oallae sla mli gl g Jloged A axb


http://dx.doi.org/10.18869/acadpub.jcb.8.17.207
http://jcb.sanru.ac.ir/article-1-611-fa.html

Wigew Gl g pdeie ¥l g Lo S
OS5 llpl 50 58 Lo pB)l (n Sl o5 oosk
W oy (al d>pe sl aw g S Sas
@ Cwglie slagasly wlal p lacais) (ladys>
09 951 55 (V) (e 9 30l 3 (gom 5l (St
43,8 18 eolawl 0,90 5.5 (Agropyron elongatum)

S Ay Caglie sloasla lul s oyles piF o)1 5!

155 ¥ olin s 61, (o) 51 0,5 il
0, Slos @ azgi b aS Wols (plais| o 4y oIS
s alllae 590 )| plo 4 Cond pB )1 cnl Sugllae
Eyome O WNadee gwme pB)l (et
son 250 pB) s 09,5l alole mls bl
o5 Sleatls Gululp g sl adss wias (b, b
5 5 Lalpl 50 58 0 pB)) ((Sds 4 Ceglie
85 P8l g a8 S 518 09,5 Jlaz o (gl Sl o

Sias i 4 Joos gla asls
| slaasdl HI) HI)
kel laedye o o tYp Ys Tol  MP  GMP STI ATI ssl Y DI vsl HM  KISTI  K2STI
il Pl
] 5l sy S5 5
bjshﬂy YY/£4 YY/fa ARAY /YAy “[eYY <Y SYVE <Y “IYAY RRARA DAGAY IYeY XYY HARN] DARAS AT
o0 ailse YVFA QYA NOY VAT YAS OEY e fY T AR 8 o VAD e ¥NY ef8eA Y. oN¥e Ay
) ) B3 (S i
leu’dy FA-E FA-E DAREY RARE “[+YA <IVY SYYE <IYYY <IYAY Rt 4 ya- Atasd DEARY YA AR DAL
ﬁs.}‘\.&.’y& Y8 4/70 AV S RYARN </vay R4 YIRS <[ YY -IYYa lAaAd HYANY EYAR Y <IFVE [ AF ARAY RYARYN

[ Downloaded from jch.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.18869/acadpub.jch.8.17.207 |

TS | VO o ke o 5 S IR N GRS ek ksl o 5l o ,le oS 0 K2STI g KISTI HM YSI DI Y1 SSI ATl STI GMP MP (Tol .Ys Ypt
(S R (5)3 O OV (S S e i OB O e ) ORE 9

Al s 25 o5 a3l 5 Sigeyle oSl o0 Shas (g )lal e le (St 25 4 Cuglie el o Slee el (5 4 Comles (a3 LE (i) A5 Jess (et lE (5 Jess a3 li (5590 42
Bl oo (K2STI g KISTI) (MSTI)

NP

5TI

o
07|

27

&7

7

a7

BT

M

GM1?

HM 5 STI GMP MP sla oL L (YS) «5"‘*“‘ o Sis

O bl 0 (g 50 0,5 e ) aly 5 ,Slee 5 (YP) JolS (o kol Laulyis 50 (4540 10 0,5 o ) ails o Shoe (g0m d jloges -V JSCo


http://dx.doi.org/10.18869/acadpub.jcb.8.17.207
http://jcb.sanru.ac.ir/article-1-611-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.18869/acadpub.jch.8.17.207 |

A IO Ll NV ojles fpiza Jlo fel,; GbLS Lol asbiiagsy

GXT

HX

151

/;711.1 ie

4 19 I ST |
34 o i

b

Y5

Lyls 0 (@9 50 0,5 e ) ails 5,8kae 5 (YP) JolS (o Lol Ll )0 (@590 50 0,5 o ) ails 5 Slae (o dus jlogai - S

HM 5 STI GMP MP slaaslis L (YS) il 5l 3 Sis a5

Biplot
56" T T T T ™

r SSI 1

36— 11 —

- o =

TOL

n 170, s ]

~ 16 . 14 = ATI -
5 L 12 RaisTi e
IS} - 9 MP o 16 -
g ~ 3 STl -
S) 04 o 19 ———CGMP ]
© L 13 ° HMF 20 |

o Ys

u d 2 RS N

- o 4

24l s g 7

8 DI 15

- o 4

- 7 YSI -1

-4.4 — 1 ° 1 1 1 i

-7 4 -1 2 5 8
Component 1

Lye-VY Sle VY Gl -4 oS -0 S9N -)
a)lg e VA gy ol S SV Sy Clsdg e —F sl -V
Oy, VA oS -\0 Qg =V ) Sl -V o =Y

Yol =Y ol S -V # ooy SOl -A Ol ¥


http://dx.doi.org/10.18869/acadpub.jcb.8.17.207
http://jcb.sanru.ac.ir/article-1-611-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.18869/acadpub.jch.8.17.207 |

v.f S Ay Caglie sloasla lul s oyles piF o)1 5!
Biplot
I T T T T T —
I~ S$l I
32— —
[ B 8 ToL 20 7 ]
2 o

~ 1o a u 8 AT sl 15 ]
g “L R Yp mp ]
5 L 12 o 1 STI_GMP 14 i

Q. [=]
5 C HM E
08— 10 —
© N . o i ]
- o 4 K2sSTIYs E
L 3 ]
28 1 | —
28 | 1 :

o
L s i
4.8 [— 1 1 9 1 1 1 1
5 -3 1 1 3 5 7
Component 1

oo ol 948 il I8 (S5 15 gl > ol slaailzn & 41555 gl el 5 3k 5 oy ¥ S

Ls 1Y
Slspe VA
ey N
Yol -V

Sk Y
ey oS Se Y
285 10
ol S VP

6,14 oS0 S -
Sy Clsdg e =F Sliey ¥
Wigew V) el Y PO
ooy S -A Ol -

o) oS deate Gialojl 90 58 50 S o] G
Ay Sas i blps 0 Ko Bk las anslis
ombesl g m s m Vg Ol pB)l sl
i g 5l o8, (il 5l 8 (Sis s
e oz 5o a8 an o jleds 4 a1 S wla
Dy o Cgmme Gulojl 93 8 53 6 (b
a9 =8 (St i plalejl 90 52 50 ol
295 w5 & 08y (r il g o Jerte (]

o9 )l 9

aS ol olis et ol mls S e bay

O —lio HM § STI GMP MP Lo ozl
dn g B (S 15 4 Jeos bl sln e Ls
3,90 sloarls Ko polbe iz e doasli
4525 9 O 6b loges (gum dw (slologes cdalllas
5o CA_;'A.)SJ.A 9 l{)b ‘\"ul.u cb‘fkj.u 9{55 ﬁb)‘ )lw%
Al,l o 5 Jemeie —u’.w...;l 3lam Sas s Lyl s
S pLE)| gl 5l 8 (S p Ll o
aS wiog plB)l pleo 51 5 Jesie ¥l o o w0l

Sivand
Bahar

300 —

nq}__

200

10—

100

=0 [ I ﬁ

W i e I
E ErE EBEEE S EoEEgEsE;s 58
Pl =R =i~ = = 1 =
= = = F T 2 2 %5 S =353 2 2 = &
= = E = E e e = = o =
= = = = 5 ==

= = =

] 3 Amy 5 50 pasS BBl sl Ward g, 4 laasls S sl sladgs a5l Jol> ol Sg,050 O IS


http://dx.doi.org/10.18869/acadpub.jcb.8.17.207
http://jcb.sanru.ac.ir/article-1-611-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.18869/acadpub.jch.8.17.207 |

Yo VWA Sl Y oyl fpzia Jlo /sl LS ool aclitagsy

il

150

100

sl 5 B 25 50 a8 el sl Ward g, a4 bsasls alS sl sladss 450 5l Jol> al S50 F IS

]

Arg

BC Roshan
Aflak

Tars

Kavir
Darya

Roshan
Lagros
Sistan
Yepahan
Tishtaz
Ruhar
Bam
At
Fivand
M oghand

M ahdavi
M orvarid
Nik nejhad

M arvdashi

&L

1. Ahmadzadeh, A. 1997. Determination of the best indices of drought tolerance in selected corn lines.
MSc Thesisin Plant Breeding, Faculty of Agriculture, Tehran University, Iran, 238 pp (In Persian).

2. Amiri Oghan, H., M. Moghaddam, R. Ahmadi and S.J. Davari. 2004. Determination of gene action
andpheritat;ility of drought resistance in canola. Iranian Journal of Agricultural Sciences, 35: 73-83

n Persian).

3. Arsdan, B. 2007. Assessing heritability and variance components of yield and some agronomic traits
of different safflower cultivars under stress and non-stress irrigation regimes. Asian Journal of Plant
Sciences, 6: 554-557.

4. Ashkani, J., H. Pakniaand V. Ghotbi. 2007. Genetic evaluation of physiological traits for screening of
suitable iring safflower genotype under stress and non-stress irrigation regimes. Pakistan Journal of
Biological Sciences, 10: 2320-2326.

5. Ayzanlv, A.S., A.S. Khanghah and N. Ma%noon Hosseini. 2002. Determination of the best drought
resistance indices in commercial varieties of soybeans. Abstracts of the Seventh Iranian Crop Science
Congress. Seed and Plant Improvement Institute, 55 pp. Karagj, Iran (In Persian).

6. Bansal, K.C. and S.K. Sinha. 1991. Assessment of drought resistance in 20 accessions of Triticum
aestivum and related species. |.Total dry matter and grain yield stability. Euphytica, 56: 7-14.

7. Betran, F.J., D. Beck, M. Banziger and G.O. Edmeades. 2003. Genetic analysis of inbred and hybrid
grain yield under stress and nonstress environmentsin tropical maize. Crop Science, 43: 807-817.

8. Bouslama, M. and W.T. Schapaugh. 1984. Stress tolerance in soybean. Part 1. evaluation of three
screening techniques for heat and drought tolerance. Crop Science, 24: 933-937.

9. Boyer, J.S. 1982. Plant productivity and environment. Science, 218: 443-448.

10. Ceccardlli, S. and S. Grando. 1991. Selection environment and environmental sensitivity in barley.
Euphytica, 57: 157-167.

11. Clark, JM.R., M. Depauw and T.F. Ownley-Smith. 1992. Evaluation of methods for quantification of
drought tolerance in wheat. Crop Science, 32; 723-728. o _

12. Ehdaie, B. and M.R. Shakiba. 1996. Relationship of internode-specific weight and water-soluble
carbohydratesin wheat. Cereal Research Communications, 24: 61-67. )

13. Farayedy, Y. 2004. Evaluation of drought tolerance in Kabuli chickpea genotypes. Iranian Journal of
Agriculture, 6: 27-38 (In Persian).

14. Farshadfar, A. 2000. Selection for drought resistance in bread wheat lines. Sciences and Agricultural
industries Journal, 14: 161-171.

15. Farshadfar, E. and R. Mohammadi. 2003. Evaluation of Pg?/siologic_al drought resistance indices in
ﬁgrgpy(on) using multiple selection criteria. Iranian Journa of Agricultura Sciences, 34: 646-635

n Persian).

16. Farshadfar, E., M.R. Zamani, M. Matlabi and E.E. Emam-Jome. 2001. Selection for drought
resistance chlckgeallnes. Iranian Journal of Agricultural Sciences, 32: 65-77 (In Persian).

17.Fernandez, G.C.J. 1992. Effective selection criteria for assessing plant stress tolerance. In:
Proceedings of the International Symposium on Adaptation of Vegetables and other Food Crops in
Temperature and Water Stress, pp: 257-270, 13-16 August, Taiwan,

18. Fischer, R.A. and R. Maurer. 1978. Drought resistance in spring wheat cultivars. 1. Grain yield
responses. Australian Journal of Agricultural Research, 29: 897-912.

19. Fischer, R.A., D. Rees, K.D. Sayre, Z.M. Lu, A.G. Condon and A.L. Saavedra. 1998. Wheat yield
progress associated with higher stomatal conductance and photosynthetic rate, and cooler canopies.
Crop Science, 38: 1467-1475.

20. Gabriel, K.R. 1971. The biplot graphical display of matrices with applications to principal component
analysis. Biometrika, 58: 453-467.


http://dx.doi.org/10.18869/acadpub.jcb.8.17.207
http://jcb.sanru.ac.ir/article-1-611-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.18869/acadpub.jch.8.17.207 |

Yos Sid 5 & Canglie sl el ulul  o)ler paiS 65,1 L)

21. Golabadi, M., A. Arzani and SA.M. Mirmohammadi Maibody. 2006. Assessment of drought
'&%(Zer{i\%e in segregating populations in durum wheat. African Journal of Agricultural Research, 1:

22.Huang, B. 2000. Rale of root morphological and physiological characteristics in drought resistance of
plants. In: Wilkinson, R.E. (ed.) and Plant-Environment Interactions, 2: 39-64.

23. Jafari, A., R. Choukan, F. Paknejad and A. Pourmaidani. 2007. Study of selection indices for drought
tolerance in some of grain mize hybrids. Iranian Journal of Crop Science, 9: 200-212 (In Persian).

24. Jafarzadeh, A.A., R. Kasrai and M.R. Neishabouri. 1997. Detailed studies of 18 acres of land, soil,
Karkaj research station. Iranian Journal of Agricultural Knowledge, 7: 213-187 (In Persian).

25.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 Agricultural Science, 62: 669-672.

26.Kargar, SM.A., M.R. Ghannadha, R. Bozorgi-Pour, A.A. Atari and H.R. Babaei. 2004. Investigation
of drought tolerance indices in some soybean genotypes under restricted irrigation condition. Iranian
Journal of Agricultural Science, 35: 97-111 (In Persian).

27. Khalilzade, G.H. and H. Karbalai-Khiavi. 2002. Investigation of drought and heat stress on advanced
I(ilneg of _dugum wheat. In: Proc of the 7th Iranian Congress of Crop Sciences, 563-564 pp. Gilan, Iran

n Persian).

28.Maleki, A., F. Babaei, H. Cheharsooghi, J. Amin and A. Asadi Dizaji. 2008. The study of seed yield
stability and drought tolerance indices of bread wheat genotypes under irrigated and non-irrigated
conditions. Research Journal of Biological Sciences, 3: 841-844.

29. Moghaddam, A. and M.H. Hadizade. 2002. Response of corn (Zea mays L.) hybrids and their parental
'2'??( Ito (Fj);(r)qght) using different stress tolerance indices. Seed and Plant Improvement Journal, 18: 255-

n Persian).

30. Naeemi, M., Gh.A. Akbari, A.H. Shirani Rad, SA.M. Modares Sanavi, S.A. Sadat Nouri and H.

Jabari. 2008. Evaluation of drought tolerance in different Canola cultivars based on stress evaluation

indicesin termina growth duration. Electronic Journal of Crop Production, 3: 83-98 (In Persian).

31.Normand Moayed, F.M., E. Rostam and M.R. Ghanadha. 2001. Assessment of drought resistance
indicesin bread wheat. Iranian Journal of Agricultural Sciences, 32: 805-795 (In Persian).

32. Parvizi Almani, M. 1998. Evaluaion of drought tolerance indicesfor important traits in sugar beet.
ﬁbsxre{l:ts Igér the )Fifth Iranian Crop Science Congress. 285 pp. Seed and Plant Improvement Institute,

arag) (In Persian).

33. Pasga'loura, JB., A.G. Condon and R.A. Richards. 1993. Water deficits, the development of leaf area
and crop productivity. In: Smith J.A.C., H. Griffiths. (eds.). Water deficits plant responses from cell to
cor.nmunit?/. 253-264 pp. BIOS Scientific Publishers limited, Oxford. ]

34. Qajarspanlv, M., H. Siadat and S.Kh. Mir Latifi. 2000. Effect of limited irrigation at different growth
stages on yield and water use efficiency and comparison of several indices of drought tolerance in
wheat cultivars. Iranian Journal of Water and Soail, 12: 75-64 (In Persian).

35. Rgjaram, S. and M. Van Ginkle. 2001. Mexico, 50 years of international wheat breeding. In: Bonjean,
A.P. and W.J. Angus. (eds), the World Wheat Book: A History of Wheat Breeding. 579-604 pp.
Lavoisier Publishing, Paris, France.

36.Richard, R.A. 1996. Defining selection criteria to improve yield under drought. Plant Growth
Regulation, 20: 157-166.

37.Rosielle, A.T. and J. Hamblin. 1981. Theoretical aspects of selection for yield in stress and non-stress
environments. Crop Science, 21: 943-949.

38. Samieezadeh _Lahych%/,.H. 1996. Study of phenotypic variation and genotipic of quantitative and
qualitative traits and their correlation with the yield in chickpea. M.Sc. thesis, ISamic Azad University
of Karaj, Iran. 178 pp (In Persian).

39. Sanjari, A.Gh. 1998. Evaluation of drought tolerance and yield stability of wheat cultivars and lines in
semi-arid areas of the country. Abstracts of Iranian Congress of Agronomy and Plant Breeding, 224
ppﬁK_araJ.lran (In Persian). .

40. Schneider, K.A., R. Rosales-Serna, F. Ibarra-Perez, B. Cazares-Enriques, J.A. Acosta-Gallegos, P.
Ramirez-Allgjo, N. Wassimi and J.D. Kelly. 1997. Improving common bean performance under
drought stress. Crop Science, 37: 43-50.

41. Shirinzadeh, A., R. Zarghami, A.V. Azghandi, M.R. Shiri and M. Mirabdulbaghi. 2010. Evaluation of
drought tolerance in mid and late mature corn hybrids using tolerance indices. Asian Journal of Plant
Sciences, 9: 67-73.

42. Simane, B., P.C. Struik, M. Nachit and J.M. Peacock. 1993. Ontogéanetic anal;sis of yield components
and yield stability of durum wheat in water limited environments. Euphytica, 71: 211-219.

43.Si0-Se Mardeh, A., A. Ahmadi, K. Poustini and V. Mohammadi. 2006. Evaluation of drought
resistance indices under various environmental conditions. Field Crops Research, 98: 222-229.

44, Srivastava, J.P., E. Acevedo and S. Varma. 1987. Drought Tolerance in Winter Cereal. 2ed. John

Wilgy Pub., USA. 678 pp.

45, Sundari, T., S. Tohari and W. Mangoendidjojo. 2005. Yield performance and tolerance of mungbean
genotypes to shading. Journal Pertanian, 12: 12-19.

46. Taghian, A.S. and A. Abo-Elwafa. 2003. Multivariate and rapid analysis of drought tolerance in
spring wheat. Assiut Journal of Agricultural Science, 34: 1-25.

47.Tdebi, R., F. Fayaz and A. Mohammad-Naji. 2009. Effective selection criteria for assessing drought
stress tolerance in durum wheat (Triticum aestivum L.). Plant Physiology, 35: 64-74.


http://dx.doi.org/10.18869/acadpub.jcb.8.17.207
http://jcb.sanru.ac.ir/article-1-611-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.18869/acadpub.jch.8.17.207 |

Journal of Crop Breeding Vol. 8, NO. 17, SPFHING 2016 ... ..c.uuuuun et et ettt st e e et et e e et e e et e e reeireen e eaas 207

Evaluation of Spring Wheat Cultivars Based on Drought Resistance Indices

Mohammad Reza Naghavi', Mohammad M oghaddam?, Mahmoud Toor chi®
and Mohammad Reza Shakiba

1- Assistant Professor, Department of Agriculture, Payame Noor University, Iran.
(Corresponding author: mr_naghavi @ymail.com)
2- Professor, University of Tabriz
Received: April 12, 2014 Accepted: July 26, 2014

Abstract

For evaluation of spring wheat cultivars using drought resistance indices, two separately
experiments were done in split plot basis of Random Complete Block Design with four
replications. This research was done with complete irrigation (control) and drought stress that
dtart before and after of booting stage in research farm of Agriculture Faculty, University of
Tabriz. Basis grain yield in irrigation (Yp) and stress condition (Ys), calculated quantitative
resistance indices such as. TOL, MP, GMP, STI, ATI, SSI, YI, DI, YSI, HM and MSTI (K1STI
and K2STI). Yield correlation analysis showed that the best resistance indices have positive
correlation with grain yield under irrigation and drought stress were MP, GMP, STI and HM for
two experiments. According to this resistance indices and high yield in irrigation and drought
stress conditions and with using of 3-Dimensional diagrams, Kavir, Niknejhad, Moghan3,
Darya and Marvdasht for drought stress after booting stage and Kavir, Niknethad, Darya and
Moghan3 for drought stress before booting stage were the most tolerant cultivars. Whereas, the
most sensitive cultivars for drought stress after booting stage were Bahar, Sivand, Pars and Bam
and Bahar and Pishtaz were the most sensitive cultivars for drought stress before booting stage.
Diagram of multivariate biplot showed that forenamed cultivars were near to vectors of MP,
GMP, STI and HM indices. So, distribution of cultivars in biplot-space showed that genetically
variation between cultivars. Cluster analysis confirmed those results.
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