) VWA i /¥ ol o3l Sl /g2l a8 oMol daliimng,

e (o ilis 5 555l pile ol

R S i Ll pad 50 (15,5081 5 piu! (sl oY 3,8des (6 Il (b3,

oaljpile o 9" Wl suol 0315 9,5 U, yeen! Vg

o)) B o&uily (g,lis 5uSisly LS el 5 sl 05,5 «bils Mol (68> (gozriils —)
gl oKty (555l Sl (LS (5o)5iSIne 5 £l 09 bl ¥
(o_sofalian@uma.ac.ir : Jggue ol gs) (sl (Gioes olSuisly (655liS” 8.l lls e Mol § cslyj 09,5 ¢ )lusisls —Y
dpog)l ol8tily (659l 84Sy (LS (65l5iSige 9 Mol 095 (il Ml (68> (sooily ¥
VIR iy )b ABIANY 1l g s
Ve U caio

oS>
9 olgdd 1y (S5 S lejl ol 1325 wdlioo (o8 Olio anllie )3 o glaliwme busms 15 Cuigi (S
Sl e g, Do Juli 1) ilisee (glalae ;5 3,Shes (55l (idned b oo dalge S LT o b ey
3yl Sn¥ )5l g 38des gl o joliieds Sl ad )l bgne X cuigl) GRSer gl )
55 Nloawd ad lea Alisee bIL I a5 g, 418 SOUET LaIB (Y Yoo ddasme X g (yiSoR p A 330 g (3l ST
0uSwi1D (Tl A5 abgsme 45 ke € gy (YWAE-IYAY) £y Sl 95 sody (G gmd Lindd (ygus 9 i Lol ol 93
it i3 N (5395 3 Jgane gy 1 S g 9 1555 ¥ 1y B0l JolS S £ B 55 chpng | sl (5550
9 YV oS L slagn¥ o ame Olpmdd o pd 5 husme (uidliyly iy 4 (550l 4325 45 a8)S 18 oLyl 3490 e
X0 g ooty g @yl bad 51 Gyt il fy wlil y1 2931 Wi 1y €l paad cag s 5 ol ylg p23lio oy yioS V)
JRERW gllwlw Sl dlho.gy olysa 0 g VY AY vy 6&0.1? (ASV) AMMI 5 ,lnb u:v})‘ ool 99 VY £0 &+
91 WY (s ¥ OM sl gl arly - o3l S (g, I ool ks L, 5l (sl (2lwlind Coa
5,8dos b 0w o .Culild 500 (¥ 93 & Comnd (6, WL 3,S0oe VY (Y .dgs oy D590 oY S0 51 el VY
w0315 U jeus bl 4 pogad (6,5l WL 3 Sdes L EA 9 A Y 5 Jbop busme 4 pogad (g Bl YL
Sop 085 9 Jlo s bl gl Cod (¥ on 5yl olsiear VY Y AMMI (g, 9 o) 3y90 Solaaly lo,lol poluwl

[ Downloaded from jcb.sanru.ac.ir on 2025-11-05 ]

[ DOI: 10.29252/jch.11.30.1 ]

D0 (B yre

S99 A ML cama x gy SRR (1 K31 158" slaosly

9 b olidn b opB)l lul Gy GgeesS) cups
o3lizol L VASY L 55 o 30,8 1513 (V) ypmaieSs
pAel g e ) Wil 53 g2 o8] (5l yom )5 ]
5 b byl el )3 Blgie (yom Sy gy & K390
K 0Slee glanl o il o bews) )5k
Canl Sy oY geST ailiio 35 Mg ()l uslylg 229,
Jls 55 (YA) 13,5 &) M6 Lo \AVY L 5 &
D9y 2 Sl cups jl odlitel (Y0) Gegtin VAVY
5 omhd 3908 Bl ol e Gl ) e
YAVA Jlo o 1y dase @lypuss co s o (A) S,lS
b g )S) gy «)lel slagdyy ol 1l )
ol a2l aigsy (iiSly anllas (gl 1y 3,8 oyt
ki b bl laceas 51 (0) July 5 @lapl (V)
(S8) ggmaSy b ) Syl by 5 () oo
2 008 ol pB)l 5 Sles @l g (o) Bk s (gl
5 (0=1) (bi<) om by iz glacdls (oo ol (ulal
9] igmd g hwgle cogs Cusdse ol cuiyn (B>1)
b Sl puibly gy cnl 2wl )lub s ]
2 5 003 iaS k(s sl by (S7) (g S,
adllo L (F) oliSen 5 lns a3l Jloine 038 Joio
Goglaen lisee youiS ¥F 5l a8 b, Skl Coiel VAR
i g el (o595 Olyear 1) FOz an)ly g ond
S99 9 Loy ((SuiS 4 Joob p 0gMle | Widges (Byaa
@iz Jaoe lylud )0 bagylen 4 Cuoglie pizmen o

EVXER)
Helianthus annuus L. ole b L el); ol S0
4Jgl olSuls 4 035y Compositea odlgls 5l s, LS
sdos 09,5 gy Jl (S obS el dliee 5550 0l
bgwr |y S 5 g Jai I &S el Gy, plals
sy (0, ksl gy oyl 13 e pbl g ay o3I
N Joyds (i 5 lsld gl oy sladwl il
5 3 Sl g olrl (V) cal st (VL cudS
255 2l HSe esles FIA (35 LIS L (V1) sy
Sopb GRS MG (o > slayedS she (W)
5l g cawlio pl8 )] asps (gly pyue 5L &S bl il o
Syl )15 293y ols lual ¢ alize oLl s 3blio 4
@ Bobar cwl yope e X gl GSeay
dalae 5l glaly o aS 0gd 0 3! Bl (L)
B3l b pBylasl s jlel YU 5 Shee (1ily eus
5, bl g lawgie 3)Slas balage 5l (6w S )0 zuwg
38kac 3} cosllan Lulyd > pain o 2 o5 A8yl Jy
stend 3 ySlas gl weluol byl p> alayed oYL
g o aBld dgamee (6) 55l b plB)l laicdy 5 diwa
e X s LiSany Lwlbly j edlizel L(VA)
g Al w101 Jl 3 pB)l g5lhk e cr
o YlsSt o)l adli )8 Sleidy (YY) gy
Cunl )0l s Glagde) )l (S & S0y
5hoolawl L5,8 @l (YY) &Gy lawg VAPY Jls o


http://dx.doi.org/10.29252/jcb.11.30.1
https://jcb.sanru.ac.ir/article-1-860-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-05 ]

[ DOI: 10.29252/jch.11.30.1 ]

Oty jl s g BAb Al mpe jio Blw YEXYY LS
A s GMS aw @ (Sp A dape 4 basals
Jlesl (6098 S a0 5 48 Jlasl o (oo
2o g pieied N 6)eh 4 (gblwd Cue Al
Kb S WY i JAS o S Ayl gy e ol
15,5 Lol S a4 g Jo ol o 00+ 3 NaCl
EC o525 dlyusgay A5 SB (50 Jlaio |8 (V+)
Jloel cgjoml (155l gpS ol cua 085 bl g
VO &5 iy opl 4 e85 pbl dlsye 93 53 ()98
RB 1 55 (o VO g o «Sad Joloxo Sl (g o
5 lophd ©ygoa gylol wbobs 3,5 Jleel 9, olon
olS (sag) My 0)93 Jobo )3 Cug cndiz > (2SS
Cudy S0y s dlspo o badig cuiby w85 pbxl
4 ol (uil)ly o 28,5 ool (sloged 25 4 a3l
3 oslial b (Bolas JolS' Ssh )b &b S ye &0
Sk syl e85 plxl (GLM) (oges (bt Jae
5 sHed O Sy cups (V) yo9) (igd syl Joli
(7)) Sy oVlsssT olul pasls (V) opmishy
he Cludi cups g (VA) Wb (ylul by
9 3 Orizen S dwsle (A) SHlS g el b
(ol 9)) phoys Jlie oIl o Lol il Jbs
Bly 2> ol gy 2 odliul il claciss G Gl
ol slaailie 4 4555 5 Guibly 4325 Jo jl (oS5
Yik =M+ G+ 6+ Z8:n Nin < )jpods )] Joo g ol
5 i Sy J)il.o& Yijk d.la)l) u,»l 5 .,\.wa;o + Gij + &k
i) ol G« JS Sl K 1SS 53 9] laee
A1 (sl (xSke Jl g S eSke SUS)
oSl e S ke SMB) Laee (Lo
ol dilse el N 4y bgyye Syt s 8y ([lalas
@ by dasuie adyy pda b plp & Jae )3 08l L
lize 31 Lol claailze slis Nl Lol adlge slen
NS Min(g-1), (& b cul iy & ol Jao 5 (IPC)
o el 31 553 ol | Sl aaieie o G )
Lo el (sl e o Mjn {IPC) Llizo 31 Lo
4 byye &)l 8 (IPC) e 1 (Lol addie (pel 1 5]
(1) s & by jo & )le Eik 5 (293) oloadly jlado

xas) 5 Qi pslaieds ool (ylul o))l bl
(VF) 035 dnlro Lol 5)Shes O3 & a2 L oY
Nl 5l eyl il 5 iy wp plosl el
L clooylol g AMMI 4555 ¢ 15 o3lizsl SAS 9.2
EXcel la )58l 51 oslizl b &gl gbidlS o) g
28,5 plool (10) IRRISTAT 5 SAS 9.2

95 O85 bl )3 o ST o) sl Y 3 Shes gl (o)

sl g 0,Slee (YY) Uil 5 08,0 by e A,
aolllas Gilies (glalamo 3 |, o3, Sl Cisig & 3,Skes
oo X g GliSeny 4 g8 @l el g 38
9 129y 90,8 By slub iy Olyea |, ISLF-48
clisee 4 aw j0 1) Qb)igt'éi cigs Vo (V) oh)Ker
g b layiell olel g 35 Db Glgiia
AL, BIP-2, 98-51, 29-98 (slaoigsj o, Shas Silio
2 cuiS lp 3 Sles Bl 5l Bl cp ik plysa )
Jao 38 (e SHLE Jlod Sl ptgusSTy ST
sty dgy |y o yilo slel b sloodls kil AMMI
djite pilie 35 g b 5 coig lapsSSbe Jio oy
Gl Jde iSa oS dlal @ pliie 5l Lol slaade <ly
obe byl ke plaly & ol Jas (V) 25
st o Yoano 45 3iab_a JolS sl Jie |, Nigib oo
(155 % laee X u553) GER jl & ol Jae o5 > >
inlS clate wislei e oolitel dmsbra > odnlie
plod 51 s oolaiwl cleay cunl (San a5 ol 0as0l
gy dasie sboady) exd ) 5 Lol loadse
wor b (F) Gy s A1 IY) W3k o)l b
Soy o VlssT slaojlel i slacuisl olub
ol pilio ) AMMIZ o)l 5 axe uills
Slogiyy 0285 (Bime il slacws) bl gl
Jlie S 4o slaiedy e gl )bl g el
S bl sl ol Gl gylly oo 5 ke X Gl
040,55 (B yme joum Al oAb 4yl Ao Lausgi oS g,
slocnY JSly (owp oiagh ol 5 S (VY) cul
S il b 3 Gfgy GRS
lobasme 3 b 5 55k oY ool 5 ol
slbow & ogad Ejle b)) 5 adlle )9

b o (puduloj]

B g, g dlge
oY Ve _%S‘L*‘ Sl g Bl )y )95-’:"‘9
2 eislejl (V Jgas) ead 2Mal (g84) (0,018 2l
=l Jle 95 e (6y98 IS G9ds 9 G5 bl pd 9
u)hu.opd Py Ly 4]o9>oo 5 bow ¥ e (W“"\f—\‘"\\”)
SiogliS el alS ((ieiSSsn 9 pdlol oy
Wl oy leosj)'t aihie )3 adly cdeg)l °‘-°<~'5‘°
e, g Bys Y0 0" LLélas Jsb o Slos TV Y
o slaSsh )b LB )3 (e WYY Sl gL s e
A g g Jaeme bl 51 o 0 LSS YL ol
P oY ek bl 8 el e e


http://dx.doi.org/10.29252/jcb.11.30.1
https://jcb.sanru.ac.ir/article-1-860-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-05 ]

[ DOI: 10.29252/jch.11.30.1 ]

WA bl /¥ o)l /il Jlo /sy ool Mol anliags

o9 i 5 Jlop bl yo aslllas 350 ) (o ST (clayY Clasedio ) Jguo

Table 1. Characteristics of oily sunflower lines studied under normal and salt stress conditions
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Table 2. Combined analysis of variance based on RCBD for seed yield in oily sunflower
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Table 3. Stability analysis based on Eberhart and Russell method for seed yield in oily sunflower
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Table 4. Mean seed yield and some stability parametersin oily sunflower lines under salt and normal conditions
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Table 5. Combined analysis of variance and AMMI analysis of GE interaction for grain yield in oily sunflower lines
under salt and normal conditions within 4 enviroments
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Figure 1. AMMI Biplot for the average of genotypes and enviroments and their main component values. The number
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environment 2 (normal conditions - second year) code of N94, for environment 3 (salt stress conditions - first year)
code of S93 and for environment 4 (salt stress conditions - second year) code of S94 was considered.

AMMI Diplol Tw

i

amm 1 #ammn iz

g lor 1

55 4 bysypn 3y 31 )3 0jlecs nlaee 5 lacaisi] pgd 5 Jgl (bl (slaaile olin (1S5bie sl AMMI 3bisly Y IS
Lalp3) ¥ lawsee (sl NO4 S (53 Jlo = Jle s L) ¥ lawee (sl NOB S (gl JLo Loy bal) ) Lo (sl2 sl
A 485 a3 )3 89455 (25> Sl —(5 9 a5 Lasl ) ¥ laes (sl 5 S93 587 (ol Jlo =5 p98 i
Figure 2. AMMI Biplot for the mean values of first and second principal components of genotypes and environments.
The number inside the plot is genotype codes. For environment 1 (normal conditions - first year), code of N93, for

environment 2 (normal conditions - second year) code of N94, for environment 3 (salt stress conditions - first year)
code of S93 and for environment 4 (salt stress conditions - second year) code of S94 was considered.
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Abstract

The genotype by environment interaction is a mgjor challenge in the study of gquantitative
characters because it complicates the interpretation of genetic experiments and do predictions
difficult, also it reduces grain seed yield stability in different environments. In order to
determine the yield stability, adaptability and analysis of the genotype x environment
interaction of oily sunflower inbred lines under normal and salt stress conditions, 100 genotypes
coming from different geographical regions were evaluated using a randomized complete block
design with three replications for two successive years (2006 to 2007). In stability analysis
using statistics such as environmenta variance and coefficient of variation, lines 71 and 33
showed minimum variations compared to other lines. Based on Eberhart and Russell regression
method, lines 71, 45, 40 and 25 was the most stable genotypes. AMMI statistics reveaded lines
with code numbers of 71, 77, 93 and 51 as the most stable genotypes. Biplot technique was used
to identify the appropriate genotypes for specia environments. Based on this method, lines 71,
61 and 17 showed the lowest interaction and considered as the most stable genotypes. However,
line 71 showed highest seed yield compared two other lines. The line with code number of 50
showed special stability and high yield under normal conditions whereas lines 90, 48 showed
specia stability and high yield under salt stress conditions. In conclusion, based on different
stability analysis statistics and AMMI anaysis the line 71 are introduced as most stable line
under normal and salt stress conditions.

Keywords: Biplot, Genotype by Environment Interaction, Salt Stress, Sunflower
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