Vs Vo ol /FY o)las [paoylen Jlo /sly; LS Mol aslings,

Gl b e 5 555l pole oSl
=5 el Mol doliings,

Je g 8 mrie ST (g g, 3l 03wl b 418,50 LET ol,1 > &ild 3,Shas (5,0l ow )y
AMMI

" .as)-’ d&"

P £y.. o A3 Y N \l . I . N
° A ,)"W 9 W‘_,glao).&m‘ d“‘!’l‘“"??‘“’"’?“’“‘ d,ﬂmaobb‘..\b‘ b,&d)hw“;m.s.c“
Al eyt oMol o151 oKy cliuins ¢ pole soly ¢ olie mlio g (55y5liS pole o,\_SM:;sb (5595550 9 Ul Mool 0,5 )
(mostafavi@Kiau.ac.ir : Jague odiss ) ¢(ylpl @ yS ¢ oMl 331 olSiily )8 uslg (bl Mol 5 caslyj 09,5 ylutily -
Ol ol (oDl Bl5T oKy il ¢ pole dnly ( olie o (65)9liS pole oaSiily «bls Mol § el 09,3 bl -
E)f sol).QJ olKisils ‘G; L;u...‘o @L;.n 9 Ls)'”LJS oy «wbls C)’Lo' 9 g,‘.cl)) 05; bl ¥
CabaSly el oKl byl rab mlio 9 (65)5liS wdy (LS pMsl g csly; 09,5 o yluisly —
Vo[BIV 2o pds G, Ve /YIY il )b
AL VE aan

bgunso 24,5

2L g iy lacuis; o o (Helianthus annuus L.) o)), Sobsl clasy pun 4l 5, 80as p cilisee glalasme ol b)) 1802 9 doddle

el g5 3)90 Lo b )53l 5 (5)laky sl (255 Dl 4 il sl

dilaie gy 3 (RCBD) (sl JolS' slacS ok o B )3 (otolejl o3, Sl agi VY 3 s 3,8hac (glanly (o pslaio &t sl g Slgo

b S L5 Gioloil 3590 585 du ;3 WAY=AA el Sl 93 53 5 (STl jeudlS 0bljgpb iz i )5)

dunglio gl 009 o b (5l im0 MBI (gl 3, Shas L 1 a3 plos o 350 o 1 (S 7Y Jlainl s 1 uilly o5 gl il

23l pelailag 4l as) Gliee cp yieS PIOGIess uisil 5 5p i olsie 4 bowis] plo & Cows Zaria cgj 4 ol (LS 5 (S0ke

Jol adlge 93 5 392 o me 720 9 71 Jloin] s 1> i & b X gl blite 51 g gy il came STAMMI o (il lg 325 (ol

Jdd & Zaria Cuigij ol ol AMMIL Jas (IPC1=52.4%, IPC2=27.9%) 3g0i 495 |y Lol (il 5l o pd Av 5l i ga00me 5o hiliie 51

5 Master 5 Zargol slacusss 45 dg05 asuie AMMI2 Juo s ololid ol cuiel oleie & blite 3l Lol adlgo ol liae oy e il

Armaverski slacuisii ¢ My > Record o Favorite Gabur (Progress (cbacuig; eslS > Zaria 3 SHF81-90 sy «S1)
WlysS i o dame uiblg) b slayzall cla by wlol p idgr sogas ()5l sl oLTjems g z,5 ,» Lakumka 4 Azargol

SHFB1-90 g3 5 )lub uigi] plsie & ZAMGOl uigi (adedd cupd 9 July 9 Slapl (g) gy cond Mg (uilly o5y (V1581

Hab olelid bl Cigl Jlaie

A gleld Sl sy olaisay SHF81-90 (clacuiel o buigi cpyiylhl olysas Zargol 4 Zaria slcuwis; IS jsba :‘_g,.gfaqgs
oly el 5 Solapl sloyall b St copd 5 e puilly sl o 5 oSSl 58 )l syl pn (Sien b

g (5)ldgne g Cute (Shumed shlb Koy Gu¥lggST 9 A9

Suots AMMI Jio il 3 Slos (g5l (ol ,Sobdl 3 a8 saosly

dy90 bl j0 Wby dp B slacwis; Cbxl 5 0ol
Olye & lcwiy] aSiee ) (TV) wis den 1) i
cliglojl Bl Jl g 9b 485 s 3 el g5
0ol s ol o 1y s W ot iz (o
oSley Sl @y Gy cpl il ash Jaoe
3 SleMbl )l 5 baso > )15, S0kE] class pud (590 0

bixe )3 gy Jlite Sl daee Sl gy Sl 3500
slaple 4l )3 cwig e (T0) cal 5y908
bl ol Syle ealp 1) lluse ol slels
wldo ) x5 e S b &S die glalSe
S es Lais 4 (¥A) s Sen 2lS slajls
Dgud oo s o)lub u“a"“’ IGJI).M) s pl ) uLmLf
» By Bkl & cwl eSS oSles (gl
Sby) (V) djee @)l 4 (Sif oReal (slacner
Cap bl g spll laghy, dles ) il
b o i 51 anle syl ssbito & (sl b
Lwg & gy o Lol il 005 l,) Ll )8 5 Lasoes
Js ay (Y+) ool onis Byme jein il ond ol Ao
g5 Jlite Sl ame Jolse slaadlge (39 gotie
opsde Lz (ylal (slagsdyy (YY) Mbli oo odomy Lo x

dodde

ke 5l & (Helianthus annuus L.) o, Sokal
iS5 o 5 1 65l ity ol o 095
0l gte g (V) 21 58 (e ol g LIS dbges 5l ey
gl Blas p oMo Cusl o pulpw 3 Sh 89,
oy ey b, tdl eey il STygs > o
glo » JoSo plye 4 Mg 5 cul (lodyns
)3 odlatal 3)90 (ilogyls @lio )3 Gz o2 g (olend
» ofe gl I Sl Jame S o5 gl 0S8
S5 4y cwl oSgpn G ae il K]
(YY) 258 oo oolitul lagltaly 15 Lgw xS b bolses

0P ol Sl g Sl Comer Sl 4 @25 L
ly Sl g g cutS 5 aw & cusl ol
u.sL.».w.) le).» u)‘).sl.u (YV) dg ..\.b‘sbu u_elS o..\.ul dl.m)l.u
il o, o] ccalisee balys (5 b g YU 3, Sles 4
s Jlo )3 bz b (6) 55k (sl 05l (sl lgisay
S ol 4 g boyS S ey 05 g 0l Sy
legdge 5 (Ko Spiso CuiS ol pulyo > o, S
55 SiSany A OSIEe m S Sl
9 45 p e Jelge 13U 3)50 55 (BT ol Lae
inlS 1y 38l 1 s e Jlais) Sl o Jpano 3



\A

e 033193 )3 1) @ 0 s (b (1Y) oo g il
235 adllas wils 3,Shes i ) (Jlo 4w g 5o 5k2)
Pogei oy by AMMIZ Jao (il b s 5
lolis |y aibie ja sl slacaisy gy SNl
ol ey AMMI s j1 (Y) ohlSen 5 8T 058
5 obyly 4 I Sy elel p el Glaceiy
26,5 ol g5y 53 ol (sladdlgs & & jox

o dilise ol @b by ol adles Can
Py S e g o, Sl Sl o 4l 3 )Sas
Dy G;"@.Lo)‘] db‘bdl&o Pl

W s9) 9 319

WY o dacigs 53k 5 6l (o ssliion
2 Sl JlS lSal i B o b ksl Wy
byl 350 WA ely; Jlo 0 ST g el wlbljg,ub
s pd Slasuie uoes (Gl ol &)l Y Jads
S o ol osd Y Jgan )3 Sialesl 3 oad edlazul
Dy yio Sl VO alol & cusS sy ¥ gl iles]
Cusly Jolpe 4l g culS oo 5l pio gile Ve alole b ok
3 Cypo & g e sk 4 S 5 g kel Jed
9 il Llawsl algl Gls cus (g hpdisel A5 plxl
PSS b (Byae b (lie (85 g lawg iod)
Wb 85 Hlas 53 iS5 p S5k

Joos g ibly Jebos Jae 5l (S5 Blg 5> (ol )

Yijk =1+ g te+ Z SnSintjn + Oij + €ijik

S5 5] bazee 01 gy 3 Sdes Vi Jgoy8 ol 5
oSl SMB) gy ol J1gi dt o J5 (ke K
SUB) e Lol JI € (bauis) 5:Ske I g
Syiie Jlde O labome 5:S0ke | e o (S0l
L oplyp aS Jao j0 esile (Bl Lol adie cpol 4 bgyyo
N ol Lol adlze Jlon 4 bgrye dasuio ddyy o
AMMI o ;5 (ILP.C) lize 5l Lol (sloailse slass
anscie by &y NS min(g-1) (e-1) b cul plyp o
Jlize Sl ol ailpe el N gy onell
Ol Sl e (el | sl aasiie Sy N (IPC)
i 4y bgye jle B {IPC) lize 51 ol 4l
(W) cwsllas & byppe @)l Ejjic 9 (25) ol (S
uad)y 9 2bj)l pshte 4 (el silul 35l el
25yl edlal b sl 5 )Sdee 03 4 d2gi b by

(VF) )5 dpwls

SSIPCA2
Es0me iy & SSIPCA2 4 SSIPCAL 346 alai, 5

SSIPCA1 2
ASV = [7 (IPCAlscore)] + (IPCAZSCOTe)2

stialy s 5 Lot o L jdeome ¢ aliig pud dga50 (sgalane SIS 3,8 ¢ )lail uns
V) lials BV o)l /oma oz o /sely ol oMol daliting,

sl ) b b quigy bl §l oy caw @
Pl 0ppiie Sy Jgee oy & S i 2
g (Beme 5 cigl) il gex ol JBl (ooyp (g L
slo3yi jobo @ (barmo X uigif) pdy Cpo piiSen
Sy plelid 5 b b quigy blie Jl o)l
ooy Jdo cpl &S cwl cpl AMMI os, 5l 00 S
Clplg a8 oo a2y |) Jlie 51 Slaye ggoona Sl (S5
o2 (W) S o SS& K0S 51 ]y blae HB1 g Lol
» sink el Gy ol ) del ml e
Qbl g ogad il g (Mol bl
&S).J AMMI L)“’?) .(\V) .)9.0.)@ odlaswl WL.A .Iasm
Shol sloailso & o 5 (ANOVA) by Jubos 5
Gl won dle ol ol & cwl (PCA)
e o SS& jolaieds (V) 2y oolatwl lacuie)
phops slagel )l (ol sladdse 4 4555 ¢ AMMI
sl islejl 3 gs 0, Sles (ladyel py > gy wlilS
AMMI Jas 5l oolasil bl ouds 38 0050 S0 L
o5 @) loisy bk lr e il el S
JD;LYO odlaswl ‘)A’9) w‘ Lgl)" AMMI J9| Anj;a 92 )l
probeS ASV Jlude (pyieS gl slacwig; (V)
oAl Ol g Bl Ml e ) pgas
4 ohler 5 (elbxd (7)) Sgde abld oy
ML B3 ) 58 > e WY )l (upn pkate
Uigy (YY) Laged edlawl 25 lllas pldil > (ASV)
5 00 Mo Mol sladely colia ;s AMMI L
Gl b lcwy) ¢ blase obl 1) KMol
bkl 5 Sllllae (1) dlod oo SoS (o905 g (ogad
o,k &by 5 Slas (69 p laze x gy blae
» 1y oy Kokdl mas chyun S5 YO (gl (YY)
L2 )8 dunlie 5y50 10 dus 50 3 llinl Wy dw plp
&9) Mo yd g C.\aw J.>|5 P &l .))fslo.c W U"] 2 4
A5 (65l AMMI Lo g 4550 51 eolawl b &by (o
Loyd g a3, Sles 1 g JB Sl Gislejl ol
OB 2 092 2 9 K e 4 glfe S 5l Al dy)
(lore) e 18U cov baes @il 5Sles .ud oali
Gl b gy Gl Sl 8 Jb 3 0o
cslp (V) Omgd ol 039 by poads )3 (15955 (Slacglas
Slooh,Stdl p bow o cwig; Jlie B ey
e a8 cily by g 5503 edlaiiwl (gylul calisee (sla o,
Sl 55 o e |y o] (2L 45 & AMMI
Joe nlpls S (s 1) pB)) (pogad )5l Sl e
y gdiee byl ol ) bgisy o5 ok ol

S o ol

1- Additive Main effects and Multiplicative Interaction

2- Analysis of Variance

3- AMMI Stability Value
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Table 1. Geographical specifications of the experiment areas
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Table 2. Origin and names and code of sunflower varieties studied in the project

Genotype no. Genotype Origin Genotype no. Genotype Origin
G1 Progress Russia G7 SHF81-90 Russia
G2 Gabur Russia G8 Zaria Iran
G3 Zargol Iran G9 Favorite Russia
G4 Armaverski Russia G10 Record Romania
G5 Azargol Iran G11 Lakumka Russia
G6 Master Russia G12 Bulg3 Bulgaria
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Table 3. Simple variance analysis for grain yield of sunflower in five areas
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Table 4. Yield mean comparison by Duncan method with 1% probability in 12 hybrids of sunflower in 5 experiment

regions
Genotype Karaj Birjand Firooz-Abad Kashmar Arak
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Table 5. Variance analysis base AMMI method for grain yield of sunflower genotypes in five areas

Source of variation Df Sum of square Mean square % Explained %Accumulated
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Table 6. The first and second interaction main factors value and genotypes and environments ranking according to
AMMI stability statistic

Genotype/Environment IPCA1 IPCA2 ASV Rank (ASV)
Gl EYERY o[eN o[y 5
G2 —o[\Y ofeeA NG )
G3 Ve EY NN\ AT \
G4 S[NY —/\Y % v
G5 — [\ —/eW) % \e
G6 [AYE ofoyyY o[+¥0 3
G7 oferyy —+[+ A o[oVE WY
G8 oo —ofYe¥ NS ¥
G9 —o[\¥Y ofeexy feyy A
G10 —[eNeY NERRLY o[e¥Y I
Gl1 [N 4% —./..Q¥ NN Y
G12 e NAY Y g
EL YRR YWY ¥V ¥
E2 A o[evyy AL Y
E3 —+/4V¥a —ofexey oA o
E4 o[ YAY —+[-0) NS Y
E5 ofeevy o[+ YA N \




sastialy s 5 Lod o Lo jdeore ¢ laliig pud dgamte (ggalaias SIS )8 ¢ )lail Lpuns
AY AMMI Jse g o pie S5 (sla g, 3l oolatul b 15, Solsl a1 5 als 5 Shee (6)lub ooy

csdolojl ddlate B )3 3 )Sl8l L pn VY 3 4l 5 Slae dio 59y » 5)lub sla el sl by, s -V Jous
Table 7. The results of stability parameters method on grain yield trait in 12 hybrids of sunflower at 5 experimental

regions
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Table 8. Correlation analysis among stability parameters in 12 hybrids of sunflower in 5 experimental regions
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Figurel. Biplot view of environments and genotypes yield for the first interaction main component
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Figure 2. Biplot view for the first principal component interaction against second main component interaction for
sunflower grain yield
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Extended Abstract

Introduction and Objective: Evaluation of the effects of different environments on grain yield
of sunflower hybrids (Helianthus annuus L.) and determination of superior and stable genotypes
in different places is considered as a model for stability and adaptation to the environment.
Material and Methods: In order to investigate the interaction of yield stability on 12 sunflower
hybrids, an experiment was conducted in a randomized complete block design (RCBD) with
three replications in five regions (Karaj, Birjand, Firooz-Abad, Kashmar and Arak).

Results: The evaluation of variance analysis in 1% probability indicated that the genotypes
effect was significant for kernel yield. Also, the data collected from mean value showed that
genotype Zaria is the most desirable genotype and genotype Progress the most undesirable.
According to AMMI method variance analysis environment effect, genotype effect and
genotype x environment interaction in 1% and 5% probability level was significant and the first
two factors have covered more than 80% of data variance totally (IPC1=52.4%, IPC2= 27.9%).
AMMI1 model clarified due to having the least first main factor in interaction, genotype Zaria
have known as the stable genotype. AMMI2 model shows that genotypes Zargol and Master in
Arak, genotypes SHF81-90 and Zaria in Kashmar, genotypes Gabur, Favorite, Record and
Progress in Birjand, genotypes Armaverski, Azargol, Lakumka in Karaj and Firooz-Abad have
specific adaptation. Based on stability parameters (environmental variances, coefficient of
variation, wrick's ecovalance, Shukla variances, regression coefficient, Eberhart and Russell)
genotype Zargol recognized as the stable genotype and genotype SHF81-90 as the unstable.
Conclusion: Genotypes Zaria and Zargol identified as the most stable genotypes and genotype
SHF81-90 as the unstable genotype generally. The result of stability parameters correlation
describes that environmental variance and coefficient values parameters have positive and
significant correlation with Eberhart and Russell, Shukla variance and Wricke's ecovalence
parameters.
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