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1- Selection index of ideal genotype

2- Technique of order preference by similarity to ideal solution
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Table 1. Variance analysis of chlorophyll changes index and stomata conductance under stress at stem elongation and
flowering stages
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Table 2. Mean comparison of chlorophyll changes index and stomata conductance under stress at stem elongation and
flowering stages
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Table 3. Variance analysis some of morphological traits in canola commercial cultivars under water stress at farming
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Figure 1. Diagram of chlorophyll changes index and stomata conductance under stress at stem elongation stage (The

means followed by a common letter for each genotype are not significantly different b: on the Multiple
Duncan's Range Test at 5% level of probability)
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Figure 2. Diagram of chlorophyll changes index and stomata conductance under stress at flowering stage (The means

followed by a common letter for each genotype are not significantly different based on the Multiple
Duncan's Range Test at 5% level of probability)
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Table 4. Mean comparison some of morphological traits in canola cultivars under water stress (stem elongation and

flowering stages) and control
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Sy 5 cul Slio gl (55) ,8b cov S
(YA) &8 L 4 Sl A 09 S slacssis

L5 abye ) ST 3 HM GMP MP (cla jasls
ey Tassilo o Lilian )l a5” wols lis a0 5
oS Karun cuigi b e s 1) b asls e
Oe pp g 0 olaid] s 1) b jasls pl e
S QRS9 9 OB lalpd 93 5 50 ol 3 Slee )l
wor 2 (V) ohles 5 glgl el (0 Jgi2)
ole B (S 4 Jeod slapadls gpiicdly
£33 (il cle & (MP) g5 (xSilia a3l & oges
b jbigne (Staser jog Vb &)ly clbl Y (S
iS5 4 Jaie Bl G (sl ab oSles
(M) fSed 5 e a5 bl celis
o ,asls sas s3> STI g GMP MP cla asls
ont > Jab 3T 15 & Jasie )] s g (25 sl
si2 [y MP o ls (M) 56,8 g .55 b yme 1515 515,
Cnl &8 3905 Olo g 2905 By (b LI L slapasls
o 1 YU 5 Shae | Jaoxia (dlacaipss lyises ol
wiled SSE (S g 9 O Ll 53 Glojen

|y lbosiss; sl 2B (STI) [Sis &y Joss jasls
S 2V 3 Slas (B Ge 5 (A5 klpd 93 a0 oS
RO Lulpd > b & (55 09)5 93 51 1y (A 09)S)
b 2,Slas (C e5,8) A5 Ll 5 Lib b (B 039)
(W) 386 opmpn il SSE 1, b YL
2 0,Skes b Siuonr cdeay Iy GMP 4 ST (sla yas L
Sbuadls (pycwle plysd ((iEGeh 5 15 kulps
Cawl oo g BB ccawlio 3)Slas gyl scaig) i

O g oRBgeh kil g padls cluey
5 Bl 4 Sy o o Canglis o5 (SNP)
Mo (o iiia (Voo A (hlSen 5 (sowge) W30 (LS
4y lae ¢ 58,a8lu s o 5 2 Laylyd 53 SNPI sl

P Sis 4 Joos slaetls (ke dwlie mls
S b ol (0 i) (235 e 3 i3 Labd
g Lilian o5, & byje TOL (adld olie cn oS
g Lilian slacwsss & bgpe SSI jadls jlde oy y5eS
oylel 93 (pl Jlde e & Jbys .l Tassilo
Ole opl ) .35 Cooper 5 Adriana slacuss) 4 by ye
9 OiSoed kuld o YL o Slee (olyly Adriana o8,
15 Jg 292 (235 Al pe > A5 lalpd ) (b 5Sles
buwgio 3,Slos 5 i baylyd )3 YU o, Slas 4lyls Lilian
oxd el g9d9e (pod (B Jgio) 390 (S9N Laalpd
ke = SSI g TOL glayedls Ja 5l a8 cul
b b i cos pMol gl SSI jasls sl beasss
MP ola jadlis oS Syso 55 il o culio o5 ©AS
B o Sl Vb @ns b o iis lp STI  GMP
(V%)
(MP) g ik plie o iYL TasSilO Gyl
Sigole o:Sba (GMP) 38ks it (Siks
Ll 53 (STI) (St & Jaos (a5Ls 5 (HM) 3,Skec
SLMO46 clacussij o 2l |y i dil als o y> i
GgS e A8)S L8 cdn ddjpe o Lilian
P osles e b glo &S jeblea (Tassilo
alociss ol 5l g s 1) ogn 5 i byl
ol bl (0 Jods) asly 3 Lilian 4 SLMO046
w1y byasls ool e (p 5ok & (955 el
O & Jexie Syl s g Cwl ogllas il
Cn5nS COOPET 5 KN (slaciss) g o Cgune
34 |, STl g HM GMP MP sl jasls e
Gl 35505 Gl g5 33 0 eizes 5l ol
56,8 a0 Jgaz) K3gr Giicyen 9 SR Ll )
Vb 5,8k b slacaigs Gt 4 36 STI asls (1)
0 Sles wdin Sl a3l 5 Cul LT 4 Jooe g


http://jcb.sanru.ac.ir/article-1-366-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-20 ]

A

WA ltoj Y+ ol [ Jlo /o]y aLS 3ol daliing,

bulyd )3 izen 29 (i)dBle alsye )3 15 Lulyd
Al doy> (asli jlade (p S« BIJS Al ye y> i
g Tassilo o Lilian lacuis; 4 bgye oSles
Cooper § Adriana sbcuig; & Gl jlade o e
3fbes ol dx o padls ool 3 (B Jg2) o9
Slul L3k S GE0sh 5 A llyd ) s
Ol |y G 0gh 5 U5 L 93 52 )3 3Sles (VL
Uil Moy (adls (PepS &S Cudl dx gl Wb s e
Sy e e ol 1) 5,Sles @l3 ain ja (WR) 5,Sles
92 32 3 g 3 Sles (39 b BB 4l (S
@ a2 b (gadld opl IS 0 Ll cplply sl b
s A g A llyd 53 3)Slas

o3l g (YSI) o8les (gylul (a3ls & 225 L
e oy i Tassilo g Lilian lacowiss (Y1) 5,Slas
5 Adriana Karun glacwigi g s 1y b asls oy
S (235 5 Lulyd 3 1) lade (ST CoOpEX
o polie YSI adli )0 (0 Jgso) woly (olassl]
Sles sl 6l 5 5 Conlas osima s a5y
Sl xop 5 YSI asls il L5 bl
S (g0 QLS ISy pSe S 3 |y Pl 0 Shes
o) Olye Y8l adls bawgi o (03) )05 ©)leey
3 o3 ymo 5 Ll 3 3,Slee VL sl L
bl 51,950 0Sdas (ABTL 5 e Gl ol
) (Suli Cuoglie e oaimd L5 YSI a3l #ly o
YSI Glie b () 2oms p3 g dloe (S 05 &
OGN 9 GRS Lae 93 p 53 2Vl 5 Sles L VL
a3 b (YF) e g 0350 dw g (ow a5l .Sl anih
bylyd o w8y 0,8l Cows jl 0,Sles adls &S pl &
ol 5y 3 ¢ 415 > Shae (xSiin 4 25
Ui cwo p pB) saad) case oilily @gdie
A gl 235 0 5 e )3 gl Mg 3)Slas
Pyl piusS lp Y1 pasls (V0) olles 5 sjlsgls
(@O alsye o i bl o 0yl el A og)S
5 Tasslo sbcuis & bap YSI ke cpyiie
Tassilo cwigi & baye Y1 jlade oy i ¢ SLMO46
(0 Jgi2) 592

St o Jaod 5 ) s alolid sliias
13 5 255 olitu] Cilises (slaybe, 5l S o sres Mo
Jlos) Cuig; ol jasls ool b guiss o)
sz S Oleion bt buasls 4 5l (SIG)
Sl b olil 5 4 bowg) Jood b Comlus
Josl Cwig; Ol jadls awlxe oy b ol
2 oyl doye 5> (5 lalpd gl o dnslome Sy
2 O bulyd gl (Jy sl 00 03,01V 5 F (gla Jgux
Mo plon o5 (Y Jgia) 2l Joi ks (235 al e
o3)g Jlowsl 3 g Jlonsl slouiss 5l Jolsd 5 SIIG
oz sla sl odd Jloy pdlde & Jado )3 .l o
Jloas) i 5 Jlonl slocipy olio izen 5 (S &
Ll 045 03)91 o8 a8lw als o 2 Y ]a)l).w dl){

Syl 4 bape jlde (pyeS 5 TasSI0 cuig
& obewy; pasls ol , e Karun 4 Cooper
4 b Ceoglie glyly bl 5 i SNPI Slade (ol
oS SNPL lide ghls 45 slacuis) 5 odg Suid
PBre (SIS 4 e Comles b olacaig) Wil
(ATI) (jps Joos padls a1 (izen Ngdiee
SLMO46 Karun sbacuisi 4 slaio ol Hlade (o y5eS
5 SLMO046 Tassilo slacuis; 5 54 Lilian 4 Tassilo
G5 4 Cowlus doyd asls lade o 5pS Lilian
SSPl 5 ATP sl asls b gllas azils 1, (SSPI)
9> cpl Jlde i Cooper o Adriana sbcuiss;
5 ATP (gl jasls b illas (0 Joss) ails |, asls
Sy Byl 1) e (nyieS & alacuiy) SSPI
Tassl0 Cigs (b 3l Sgbie (e (5 4 Jaii
9 58y8le b po 3 (i bl 1) 3 Sles e o st
Karun 4 Cooper slacuwio; o cusly iy bl
B Jgda) wils (5 Laulyd 3 1) 3 Slos jlade (2 S
SSPl 5 ATl (sl jasls (V) o)lSKon 5 (squmge sl
b i balpd 3 (o Jood s s Wil
L;\way) Olssl dl)-f £98 LS)I)"." L)’I)"L" 9 A0S S

ol e (oS SSPI g ATE lo yadls sluo p
Lilian cuigij 4 bgye (235 (35 dloye 53 jadld 9
o595 & baye ATl jadls a5l jlde o5 5
Adriana uigj 45 basye SSPI jasli Jlas 51 5 Cooper
4 by SNPL jasld Jlade cpjighe Oszed 9
sbosss @ bape ol e e 5 Lilian ¢y
Lilian g S8,k 5l .9 Adriana o Cooper Karun
Capud (23S Al yo 55 5 Ll )3 1) 3 )Shese o st
g Adriana Cooper sy g cusld lcaiss) plo 4
|y 835 L5 bl )3 3,Skes e e s Karun
gl & cwl Jbyd ol g moh olanl ssa
bl o ) oSle py e Tassilo 5 Adriana
2 aSles i o eS Kaun cgs 5 (ASogh
(V) Ko g (sgmge (B Jouz) cuils (aSgs bl
3,80as b coslio slacwigs SNPI jedls oS w08 oLy
S (o (B ) B9 5 S5 kalpd )35l 5 VU

slcwiyi (RDI) (o (Sid jadld gl
sbewss o Hlae pg iy SLM046 4 Tassilo
ol blys jo 1y lae o y5eS” Cooper o Adriana
Lilian g cpinpen 20b jolaid] dpsa 1) 6,48l
Iy Jade pyeS 9 RDI Hlude o5 ke Tassilo
ds e > i bl s > Cooper § Adriana slacws)
(o (Suis adlh glaey (0 Joda) sisly a0 5
Olpear asl 4wl 1) Jlde p iy & ooy
(VY) oo (Byro (St & Jocio slacasss

oS {WR) 5Sles ialSh wspy sl Y
s SLM046 4 Tassilo slacwis; 4 slio e
Cooper 5 Adriana sbcwipss & bgye jlade cn 5o


http://jcb.sanru.ac.ir/article-1-366-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-20 ]

N

I35 )3 (St i & Jaoete cloyss i3S cunlio sla)lS6l,

plo & Cos (d7= 0/09Y) Jlonl pé iy ) alols
crpdecie SIIG Jogy sluay plple 29 oy
Lilian gy (a5 abepe p3 (35 ulyd > ciyss
Tassilo g} o 5l w5 (SIIG=-/a%3)
5l SLMO46 (g cwapn g (SIIG=-/aY)
) (bl S Cguone (St 4 Jeodie sy
(d7=VEV0) Jlosyl casig 511 aold oy 5 i Adriana
S (67=21-AY) Jloss] 58 Guigi3 511 abold (S g
) Cooper sy ol am 5 by iy plo &
Adriana csgj (i & pByl opy ol cplply .cé )8
Cooper  <ws; o 5 a5 (SIIG=-/-0Y)
oo 35 bl (Y Jos) de (SIIG =-/V-5)
I obejee ol el Gl gl S prenal
Oz 9 (YP) GiBoe 9 (YS) Gi5 Lulyd 53 58k
5 3 g (3uins cpl g0 edlaiul 3y50 sl sl ple
sl igy pleal jolaedy SIIG asls 1 (YY) o, Ken
5 4535 odlial (e ptelbl g (6 el)l ()l 4 jos iz
bbsy il S SIIG adls g ol
LS Ll g Gl el jasls b clan plesl
Ju & (SIG) Jbwy) i obal asls
O Sl e85 onpcwlie QB jolaiedy 5 039 S0 S
Py ORS0sn 5 GR5 lalpd 0 s ey
ol 5l Wl e laizes gy 0 IS4 calisee slalas
sl eolatel b bewe; op e ol jelaiea SIG
b oolblb o8 slajiahly ((Sis 4 Jood slagadls
550l 4 .asS eolatwl LS ple ) bz claw
a Jooo sl yadls olg e SIIG hsy 5l eolatwl b
iz Glao b (glul im0 calise gl jiolyly o Siis
slocaigy Sbul 5 oyl wly Jasls S ©jgon |
2l plosl 5585 5 i okelas |y 5y

Jloss) cusgs bl jasls Jhade 4l 4 avgi b
9 Bgdior By S iy e Mk Sy 4 S
s Wil yao 4 S5 o SIG Hlads oS Sl e
< yebplen Kade 485 ) > oy (p e
3 Alols 5eS TasSil0 68, (V Jyi) d9r oanli
i) 1y abols (it o (@7=01-0V) Jlon) cuisis
Ot 2 3,03 pBy) Lo 4 s 1) (d7=V/AY0) Jloy) e
(S 4 Se35) SIG=-/AV) | Tassilo b3, « bl
(bl g M (B (SIS AT 4 g o Jesxie
=VYAY) Jloyl Gasgss 5 alold o 5 i CoOpEr o3,
by (@=1++¥) Jlod) e sl el 505 5 (7
L Cooper o8, cplols )b bews) ple 4 Cuws
2 o lyd o bewies o el s SIIG= +/- Y
LAdriana e ol 5l am g as aslis b ,e8ls ds e
sy dagr b sy JIE gdmy a5y 3 SIIG= <55
5 Joo ioie & Cwl g (Jlenl cigl &
R G5 9 1 (St 4 Cuns Camlas S
g Comlas pile 9 2)b )3 blie dbai > Jlos]
Sos) Orzed D) (S 4 Cand |y Jood  ieS
s3> (SIIG=+/$AY) Lilian 4 (SIIG=+/vAS) SLM046
P AV ) 8855 15 o 45ye 5> Jaodie sy
3 clejns ssber (SIIG) Jlol iy bl pasls
plod Owzed 5 OMS0eh 9 85 Lkl ) 3 Sles
Jorde gy bl sl (Sis 4 Jood slapadls
solyb V5l gdm dw Jhges 0 &S Shee 0 b eolal
Ol U crl > S 28 sl Glgie Sk
ool gisee Jai olulyy b yasls ploy 5l seameels 5boay
oy Ko Jleyl gy obul jasls gly 5 ages
ol ) jinis Gl & wsb e e bl
AR (0
shb Lilian cwigi (205 dbsye jo (i bylyd jo
oot 9 (@701 00) Jlon) gy jl alols o S


http://jcb.sanru.ac.ir/article-1-366-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-10-20 ]

S 9 5yl Jolpe p3 (ol a5 Laulyd )3 1S (08, 5 53 (St 4y Joos ilisee (slypadli -0 Jou>

Table 5. Drought tolerance different indices for 6 canola cultivar under water stress at stem elongation and flowering stages
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Table 6. Normalized values (R matrix) of drought tolerance different indices, ideal genotypes and non-ideal values under stress at stem elongation
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Table 7. Values of selection index of ideal genotype (SIIG) and distance of ideal genotypes (&™) and non-ideal
genotypes (& 7) and ranking of genotypes under stress and non-stress stages
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Abstract
In this research, the |pos'si bility of applying selection index of idea genotype (SIIG)
technique for identify tolerate genotypes using the different drought tolerance indices be
amended. The experiment was conducted as split plot based on randomized complete block
design with three replications at the experimental farm of agricultura research institute and
natural resources, Yazd, Iran in 2011-2012. Three irrigation levels consisting of irrigation after
80mm evaporation from class “A” pan as control, no irrigation from stem elongation stage until
flowering and flowering stage until podding stage were applied in main plots and Subplots were
six winter canola cultivars. Thirteen drought tolerance indices including stress susceptibility
index, stress tolerance index, tolerance index, abiotic-stress tolerance index, stress susceptibility
percentage index, stress non-stress production index, relative drought index, harmonic mean,
percentage of yield reduction, yield stability index, tyield index, mean productivity and
geometric mean productivitx and also selection index of idea genotype were calculated. The
results indicated that drought stress significantly decreased the stomatal conductivity at stem
elongation and flowering stages. Tassilo é;enotgpe with the highest selection index of ideal
genotype values, near to one was accepted drought tolerance genotype; aso Cooper and Adriana
8enot¥lpes with the lowest selection index of ideal genotype values, near to zero were accepted
rought susceptible genotypes at drought stress conditions from stem elongation stage until
flowering. Lilian genotype with the highest selection index of ided ?enotype value, near to one,
perceived as the drought tolerance genotype under drought stress in flowering stage and Cooper
and Adriana genotypes with the lowest selection index of ideal genotype values, near to zero
were percelved as the drought susceptible genotypes. Thus, Tassilo and Lilian genotypes may
be used as the genetic sources for drought resistance.
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