[ Downloaded from jch.sanru.ac.ir on 2026-05-01 ]

[ DOI: 10.18869/acadpub.jch.8.17.122 |

WAl NV o les [ Jlo /ssly; ol 23lol anlicagsy

il b gile 5 (55,98 psle oSy
s OlalS ol aslitags,

33T o1 35 buzmo 9 Gudigi} bk i axlllas
SU 5995 9 S rmol)ly s gy ywlw! y (Helianthus annuus) ;|5 SobdT o Lidl 05,5

"yt Lo ke 3 ¥ gailuan olslas gl Sy

Olnl @S @S axly o codll ol5T olSisls s )l caolits IS aizgal ils -
Al S S 9y o eadbal ol;T olEtils WbLs ool 5 sl 08,8 o Lotils -
(mostafavi @Kiau.aC.ir : Jgguws odiuws 53)

Jol oly55ke glan )9S gy oo duwge ¢ Loliwl Y
AYVIVINY o pds )b AV/AITY el yo )b

ouS

955 LT ol (el i (o8 Jolid dllluio 7 50 Lidlod FoI3T o jSoLidT 085 1+ 3,5 (g)lly (ouiy 2 41 Gy !
By )T sl b Bolai ol sSsl @bln olod ;o solisiw! 8y90 ciulojl b . el 1WAY ely) Jlw 50 39,0L5
SISy Uil ly 45 ol i 5T A2 9 b plasl Sl (5951 31 o0l b (sdploT laLil il ly (5351555 (39031
BB £33 Boaisiy o 45 013 5lis 05l uilyly a3 0l el Bools JS sy 1y o5y 41525 Slelos g o0 9 0592
ol 3 ks 51 sime o5 Ky ool el 55 bayxa x g Bliko 5T 45 ol i il sl 4255 gl 0,18 39279 slalindlo
HloEme w0y Sy Jlsia | o 5o buxe F1ailaiily Fglaie o Sloe caliio gdlaxo ;0 oaigh) a5 Cawl oyl sasas Lo
o (wilislg gy 9 Ol o po gy il bl p 0l plaisl 093 ) S5 Gla o ggozme 3l Hlade o YL g o
Ol guadi’ g 0 9 il ylg (30 (39 ykoS S ogdle aS Wial ais Ul Hlauly o8, Zaria g Favorit g R453 g Berezance o3 )|
31 Y0 o Slos (glylo Zaria g R453 ¢ Favorit ol )l 1o oLid Wed ylauly wiliyle @ imi wiogr jui oYU 0 ,8les lylo
soslol 4 axgi b .aidg pB,l (32 55l Sor g BulgS Bulg3 o)l (Jolie 53 .widg oudgi] (n Il <52 g Wiog JS (ke
ol oolod a5 Wiogr Sy (wiWlgeST Ay oyl ykeS (51410 Zaria g Record g R453 g Favorit pls,l cud yay (S5 pmi¥lggST]
as oo Hlis b g 3l Jols s .aind aslil Hlaul pld,l 9 009 (il 31 YL (g0 Sloc (slylo Record o3, 3o 4 o8l
Widg bwgio (5l 9 a=0 51,13 Record g Zaria o,

09w 55 5 46 3w o5l (o1 SLST : guls glaeslg

AL Lo x o3 blite SIS gy a5 >0l
(V) wib oo Gglaie e sbalass jo lacoig)
a0l cinS bl den ;0 a5 5y e8] B8 es g doys
oealS sla gy 5l (S5 (F) Wledso Hlade wail <ol
Sl slcwsy ol iy x e lite il
5haws ol b slacwssy 5l ek (VYY) el
Lo b (55068 Jlaie I glhls oS sce olacaisd
@1y golnl apes slagt, () GhlSes 5 vl
5 SrLLL 0 piieSS s Ll 0 tie ST 095 aw
Saghy) m l WS e ooz slaghs)
0 yiiaSS sla by, 5l 45T (Seem S, slals, whlise
oylgen g aiils g0l Hlaw ol wiil oo g lll
(Y XAF) wlas 3 18 solatwl 0,90 oylidze Jawgs

doddo

Lulys o B 65k ol Sromw 5 asdllas
bls ol o Gl oKl 5l il oo
bl Sl addlas &dly )5 (5)laly (o) el 10,95
9 4)ly (S5 Sl 4 &5 ool are Jalse 9 o,
s caiSdgaze Julge logas « Jaoxe Julge Do
28 Sl b (oig @wadls jsba ol (S
it 0,8kae 311, Gl oy a8 Cilies (slalage
w0 ol sl Bixe sladsliy o o lis oad
Slp elin Jlae olas @ pB)1 0,Slee 5l ool
56 ol 6)lul 5 @)l ol a8l s ol
slogialesl gsbiie aay a0 Wl 1) poge 2B
plxl lize o Jlw g @bl o o Slae auwglis
(Y) 598 o0


http://dx.doi.org/10.18869/acadpub.jcb.8.17.122
http://jcb.sanru.ac.ir/article-1-601-en.html

[ Downloaded from jch.sanru.ac.ir on 2026-05-01 ]

[ DOI: 10.18869/acadpub.jch.8.17.122 |

Vo

KW.2 so> Y g)lul cabses slo il )l o Lo g,
g bl plas 0 05 (LS (egee )bk L)
50,5 Sl Collas gy YU (0 Ses

VO olul oy jskaieas (0) oSen 5 (om0
Sge 1y b (owyp Al slagty, SIS (Y
5 1, SWIOL iy s 5o 5 sl 15 L)
9 9y @bl sl p gy o Fmlio day) ggeme 4
Aisls duogs BB ol ul o Jaiee

lp s x oSy Jlie 1Y) @95 9 @V
Oy 0,8dee g als 184, glaioe wils & Sloe Slaw
dw 0 g Syl ot slabg, 5l eolaiwl L1, oo SoLsT
SR adllae 550 Glnyo 635 0 A 0 sl b
Sk s slagts, 5l pB)l )l Guns sl sl
Lo x cudgiy blite 51 .03s,8 soliiul (S%) 4 (SIY)
Jizl o jo 8g, 0,Sles g ails o, Sles Cio gl
NSHI1L o3, o] cols 0 04 s e doys SO
P ofs) o 8es 5 (58, woys iy 3 Shoe (e &S
W0,S Byxe eyl lid Gl slo Lo
Pl Py 5 plelid jshiledy o> G
)90 Bl b J 5k 5 Vb o Shee ()l b ls, 5L
Gl bz glaghy, amlio rizes 5 Gl
RWINEN

o095 9 Olgo

olo, Kkl lasl oo Folsl o8, Voo s opl o
el WS 3 Jels aibie b 5 (0 Jpe)
T B s (F Jsaz) sgels 5 g,S wbipdl
=y b 50 LS Lk o Bola Jo5 sbeSsl,
Voo cuals &b oS 8 ol oy VYN
Aol cbloy Gl s ge, VT g 0e Cigus)
5 S i Jold ey a9 (ol Sllee
3,8 plol s Ojgods S Sldas g 04 L0510
O o g Sy 3blie 45 3 o) 5 lasits
s 5 sagile 0 alols 4y S35 i, oz s
GBS glacks; @il Jl B gly e e kx
CiS Al e gy s, g0 0 Sles g B0
Johie ssbar )l 5 el ity 5 g5 ©jpon
L5 L pe

sk a by e oSlhee (Jpame by 5l
axlg bog oads g pSojlul Jluzue g5l L alSlas
o s S Slat i 3] g b S 53 0S5k
Ll b e 0l plonil ooles i)l 3o ouSe3

4325 dhas gla il )ly S lgSo Sldl g cli)b e

WAl NV o les [ Jlo /ssly; ol 23lol anlicagsy

slaghs, b pl)l 6,85k Gharis 4 by e Slalllas
(VF) 598 9 oSkl il Slel Jgane uib)ly 4525
ol Lo x caigy lite 51 51 a5 wo,S slgiin
3l oolainl (Vo) ey, w05d oolaiwl sl 6,850 sl
g lerin )lb bl plgre L) (dasme il
O GreS pleg GhoSles &5 ey S
o 9 00y ).nj.‘>55 QT Q’“‘JL‘)‘B V- L)L"““" LbJa...?m
Sl ol Az

Sl e gkiear (Vo) S S 5 el
oolatwl Jaowe Olpusi oo 5l S8 slacaiss
&S cwl ol o9 e ol Geb p &S s S
ol bl (M) Gy sl a8 o s w2
Jlize 14 ladiies a5 sga5 slgidin 1) ui¥lgoS]
Wod il (Ko s 2 lp bae 5 o5
w595 2 sle b eolhl oebly bl 8 (YO)
Jla il quigiy ol poll a5 0505 ks
O ey loeslial Guzee e bl
3510 slp Sl Slape (Sike sl> 4 R
OV) el oo slpaioy boeaissy 5 lalk

slp b el slaghy, opdize 51 (S n
(Oeizne oduie 4y S oo dlpiion el (gl s
sghy, By wsyebl e Glaghy, 5l eslana
Si9re 9 p)Y il sy g e BB L
AT el

0325 Gl s calpo a3z L (TA) U () 50
9 595 S5z e Gt g Jamme x gl Ll S
5 Sl 0ed oo oolaiwl ] (6,5 IS o e s3]
5 5Slae gl b Jloges 5l eslizul b (YY) Ll
g wols 18 dalllae oy50 Jaowe YV yo 1) 15IST Cigs)
2 @2 2Uls b (S S, by, &5 Wby ol
.a)—lo Lo x Cuigy blae =22

S8les (gl T Hekaie 4y (V) o Sen 5 )5Sl
g5y wayd Slayll 5l pgyes puS slacess
ol paaS ey g S, b3l Sl
crd e bl oSGy VlgeST A8l sk
g Seles e g WS eslitul b By, g Dl
Wdges (B sl sbacie 1) coies

Sl eyl Bl jslaieds (V) o g (oliws,
obly 5 Sy o VlgsST by, palS Jgaze 5 s
Sdgaze 29 b Bl sS4 ) NSes
D505 dpogl cawlio slolss

ey VA cimlesl o (VF) oo 5 (gol
sleslaul b wisls 13 bl 0jse |, S5 all>


http://dx.doi.org/10.18869/acadpub.jcb.8.17.122
http://jcb.sanru.ac.ir/article-1-601-en.html

[ Downloaded from jch.sanru.ac.ir on 2026-05-01 ]

[ DOI: 10.18869/acadpub.jch.8.17.122 |

\Rld U U9y 9 syl slo g, (wlal p oo Kbl ladl 00,5 o1 a5, 4o lasms § gy lite 5l anlllas

JlEe Sl ) oo Sl Gb g S5 )
S placaias b by yo wols plias basmme ¢ coSei
shwgte gyl wlas s 13 Jedda Jlage 958 59
A jeme Lo Bib 4y loged 5550 Sl az e Ll ails
oy ! @l plaebl Sl 5l s n i
wre Gl oy S eizes el s
SB5b VA eSS Sl g ) (@ e,
el 375 Gl (V) sl o5 g oF )lby

A% oolawl SAS l33le 5 5l laools

Ll 5 bgadsy Sl oe <ol (28 L S e el
Sk oy p sl s S plol 1S5 g Lamme ST o
Oezep 5 | gl gl sl Sl gy
o9y s ol)ly Jol 1 s s5lml sl el il
O SpilS 5 il ks e (V)
(Y0) Wl sylwly oljly 5 (M) Sy u¥lgoS]
b oslitul (YY) b By, 5 pansis <y by
ks pd b g (W) Sy niVlgsST a8 ppolia
Lag)T 2o e 9 sy e ol oasmaplas
L oeibyly @i ol lae x deiy blase 51 5o

anlllas 550 I, ST o8l oyl g o6 =) Jgur

eisy pb ok eis) pb ok
Master 4 Berezans \
R453 v Bulg3 Y
Record A Bulgs Y
Sor q Favorit ¥
Zaria \e Lakumka N

anlllas 9,50 sloolSin] oLdla Slaskin - Sy

M) Ly o 5l )| @l o @l Job mm) (S35 Lawyio bl
ar- YR 6:" o8 Vo o3
5 VAT 00”4 b oS
VOV« Yoo R 2 VYA Sl
\TEa ey 7YY for NN
YA vo© FA 6.7 v e o
VYA vF°ovo of° A V0F 55,0l
Ot 00 S8y IS 0529 0aimo(yLis 4 gy ,lo gixe Sy g b

»° Q&f x geigs hlite S el Label 590 )l
Sl Gl duge a5 05 o cre w0 S i e
5 ok apes plxl luld cnlpl 5 oo Sglite
bl Gl e x iy blae Sl w)

(YYA) il oo )85 Sl slacass

L LSJL)“LQ}T Slalosl Guibyly  sBlesy deﬂ

o..\...mouLw C"L"' W) lnl:)o‘ u.l.u)l.u U?‘A)—‘ )‘ oolaw!
(w‘ WA dj‘)‘ @L..‘) O Lﬁwb)‘s 0092 uio.%

as ols plas (V) Jeuz) sble oS po (uilylg 450

5 99 Lo g Ao 0 G izl ey 1S coles i

bl e i 050 LSLDQKA O Dglas o lid oyl

ao s K Jleisl maw o cuigs oole Sl uoes


http://dx.doi.org/10.18869/acadpub.jcb.8.17.122
http://jcb.sanru.ac.ir/article-1-601-en.html

[ Downloaded from jch.sanru.ac.ir on 2026-05-01 ]

[ DOI: 10.18869/acadpub.jch.8.17.122 |

Y

WWAD Sl VY o)les pin Jlo /sl olalS oMol aslcags,

JUo) 5 G # 0 asdllas 5550 oo ST slacasss oS o ilyly 4320 Y Jgo

Slaye eSibs Slaye ggorme ERUIRESS et gl
OYYAVYYAE T YEEAAMARY )Y ) o
YrEaYy/A £YAV-Y)) A Jsl ol
AFYAQ -\ /E YOAF - VA Y)Y 3 R
RSN FASVEYYO/) i Ol X s
YYASFA/D YV YEAGEIY VY pgo ol
\RVia (1) Oy o po

S goe Bl pas g o0 ) g ao,0 8 Jleix! mhaw jo o Jre BB snimoylis cud jay s g *FF

A gV slacaiss by, cnl jo 4 ab oolaiwl lacus el
9 ¥ loaaish) § Olpss cuyo (liee (0 )%eS o S
ol g Llo 1) Olpess oo Gl o yies 4
9009 Saieam olul o A gV slacuigs o s
JSK8) Dlyess o po by, 5l eolaiul b goaze 4o
VY s (F Joaz) hwe Guilyls (39, 5 O
2 edle &5 Wigd oo gmrme Hll slacaigi Ve o F
iewd 5l Y6 o Slee gllo o Dl s oo

b il )lg g Ol i g g

o Dl o g e il )y by 90 S
5o ol lis Wied oo gt | cud slo ol )l anus )
L decadsis cnyilul 89 ase by Gis,
9 ¥ ) oyled lacaieis cud Sar uibly Jlade (p eS
OSileo 5l VL 60 ,Shae ) o)led sy 9 o A
w9y ool e (b)ly Jlade g o)ls IS 0 Slee
b Bl (he) 53 Il ceieis edlioe ol

SRl e ln 8 CVD) Sl oy

WA Jlo comy 0 o8 o, Kl slacus gy ails o ,Sloe Cuo 0 paitaSS (5 o] slo g, golis -F Jgax

e ol s (1) S 2 Sy s YlggS sk s 3 Skoe ¢ Sila 95
YYva/vy OY/AA ADOTAT/VY YA« -YY/-Qq YAVY/- \
YYAYAAJY FYI0Y ARARARTNIZN AYSYEY/YY \\vdild Y
IEREAARYAAY OYNY VYATYE- /v FAYYOA/fA YAYAIY Y
VOYAYAY/- 7 TOIFf Y\PAIYO “\2YOR/0Y AMAARYI ¥
YAYYZAAIVO [ARNINY AAAARERVAPN INEARAYAAY YYYVIY o
YE.vage /vy OV Y A-AF-2/0) ARARRYEYA ARRRVAY 4
VIFAYYY/TA AN \YOFPV/FY YFYS/VY AT Y
ERYAARRWARAS fyiev AARAARTAN IARARIARY YYYAIE A
VYAAQYYY I&3t4d VYYVYSY/- A ARVERRZARY VYAYAIA a
AR AYINARS fAIYA FAYOVA/-A AFAYANAQ YA/ \-.



http://dx.doi.org/10.18869/acadpub.jcb.8.17.122
http://jcb.sanru.ac.ir/article-1-601-en.html

[ Downloaded from jch.sanru.ac.ir on 2026-05-01 ]

[ DOI: 10.18869/acadpub.jch.8.17.122 |

WA B o9y 9 s relb slo by, (wlal p oo Kbl Ladl 08,5 3T a1 4o lasms § cudgsy blite 51 anlllas

65
82
60 - ¢
P

‘1. ss |
¥ .
i 50 |
b
~ 45 1
C

40 +

1200 1500 1300 2100 2400

&8

’16
s5

o 10

e 3

7

2700 3000 3300 3€00 3900

2 Slee S

0 lods o iy a1l esd o o g ails o Shoe 1 Sle sy dnlllan 0550 o LT slacusgsy iaSTy jloges -V JSi
Zaria:\ + Sor A [Record :A R453 ;Y Master :# Lakumka :6 [Favorit :¥ Bulg5 :¥ Bulg3 :¥Y Berezans :\

Dbl slacaigs 09,8 jo 5 aile JS 55l
G555 B e s jslateds (o, YlgsST o Lol
Al e x Codghy blite Sl Oluye ggeme jo
o los slacaigrs a5 ols ylias ojlel cpl (B Jgoz) 0
Vo g A Y F o)l slacuiel) cud b s (gamad,
oled 0g Gy mi¥lgeST Al Gl eSS slyls
65 o A o)l Cudel 3> 358 slacds
JB Sl slacuigy a5 wWog IS S5k 51 SV
Syl wb)ly ganad, Sl ol bl aiies 4oy
Sl Olgs 9 09 @ s ST, mdVlggST 9 Mg
s I mls b gyose ol oged eolinul o,lel g3 oyl
Sl callas (YY) o Ken

S o¥lges] 9 M el g luly byl

oy oYlgeST 9 Mol (slaul il ly sloe Lol
2 odlbioe OF) e 5 o pe0 g5 6 lul Sl
Mg g ll uilly ) odal Cwdds b el
Il awdargbew g Ve gAY F o)l slaciss
Sl lacaisy 5INSeh Guibyly mb polie o9
VO olad slacesss b ] w5l g s axslis
09,5 ;0 g Wog J5 Sl 31 YL o Slae glylo V- g
ol sl leaigs oyl
a5, 4 47 5 45 wols 0L |y )y (e S
Olme) as, s A 5 ¥ B0 Y slacuigy lag]
L@Q] O 3as Wl las ses 5 1) (Ldble
o fles 5l Soml oSes 49 VY lacue


http://dx.doi.org/10.18869/acadpub.jcb.8.17.122
http://jcb.sanru.ac.ir/article-1-601-en.html

[ Downloaded from jch.sanru.ac.ir on 2026-05-01 ]

[ DOI: 10.18869/acadpub.jch.8.17.122 |

AR

WWAD Sl VY o)les et Jlo /sl olalS oMol aslcags,

(B a3)) pgo casdy 5 (Jgl tns)) mil)ly 452y (e 0 pitin S sl gl B Jso

ke bl Ol o Sy pi¥lgsST Sl by 0 Slos 5 SSks 55
(45)) (45)) (45)) ) (se o 0 55LS) -
*IaVYe OY/AAYY ABOFAF/VIAA VA« - VY- 44
YAVE/. |
() *) () ©®)
YYAYAAY - ) FYIOFY FEVEIVO/SYA AYEYEY/YYY
VYOS Y
M O O )
IR RN ARV OVY VWAEYE /XYY FAYYOA/FA
VAYAY ¥
™) 8] ) )
VOYAYAN /-5 FO/FTa Yo APAIYEA “VEYORUBIA
0 / o/ / 0/ WEs ¢
) ) Q) QD)
YAYYFAAVOF o [ovY YEEVY - VTAD OYFEYYIVES
TYYVIY 0
A ©®) @) Q)
YE-VAF /YA Y/ PE 4-AF-£I01 TR XY -/ FA
/ oy £o200 ) / Y4 .
QY] ) *) *)
VEAYYV/FAY FA/A- YOFFVIFE SYEYEVA
NEAYYY) VA-O YYOESV/EEY / Y v
49 Q) )] ™)
1300\ .
BAVY/YO0 FY/55Y FYAVYY/Y OVVYYV/FAY eTAE A
™) )] ) )
YaAQYY . : :
) NYY #1804 VYYYYSY/- AT ARVSARZAEY VAYAA X
©®) (QY) 4)) )
VEFEVAS/VEY FAIYAQ FAYOYA/- VY AFAYAINAQ YEAL/ \
*) ) %) )

epY o pB)l wls o Slae g ll adss 0 (VA)
L olnl Jostee @aldl jo Sglite o) G b 6 puS
Ol 4 azgi b1y il 08, 9 wols H1)8 gy 090
Ogew S 5 3 Bzl uillg 9 U8 5o (5 AUVA 5 Shoe
5 5ll 08, AV g VA i A Gl o g
55,5 e 53

AYb (95 SO (ansiid o po dzyn gy (pl 5o

Gl bl qeies 5 ol YL Joo jlael anl
Pl a azg Lol 00) cal (gyin
53 Ve g A E Y D F oo ls sl
OLlSes 5 (son>; Wigd oo Cgume Hlul glocads

e (i 50 ()1, LT slacusgis ails o Slae slp paseids cupd (Sgaw S5 yiell s £ Jgax

OAePdd o po LS )3 5 9k5) 0 Shoe :Slke D)
A YAVYS/. \
fAIY \Yef/8 Y
YY/6 YAYAIY Y
34/ VY-l ¥
A/ YYYv/Y I\
VN4 Yayram 14
VN4 YOOH/D A
gy YYYAIS A
Yolb YAYAIA q
EAviy YEA/- \e

O Jliol gmhw 107 5V o)led slacaiss lp Lo, S by s

S siae e O Glilo laigly 4k (g o Jae 2oy
sl e bl lawgie g Ml canmslii a5 Wog

Gl s gV i F ¥ LY clacaiss A el )by Ll

4 dgdise yslp A g O el g0 hg; cnl o
@il g Jaore OIS 4 e el cdums ol
u.!‘ e 03 b)jiﬁ a ).n)l&a (YV) ..\....JLsGA G’a} Gwl;


http://dx.doi.org/10.18869/acadpub.jcb.8.17.122
http://jcb.sanru.ac.ir/article-1-601-en.html

[ Downloaded from jch.sanru.ac.ir on 2026-05-01 ]

[ DOI: 10.18869/acadpub.jch.8.17.122 |

AN S B3y 5 bl sloby,y pell 2 lo Sl (Ladl 03,8 ol5T 66,1 5o L 5 Gy hlie Sl dalllas

L Lakumka slaceisy Jold codfay ol ke
Gigy oSe ,o ) FlS YYVVIY o)Slee (il
QLSa )5 p,55LS YAV o Slee (Sl b Master
2,5 slS (YAYF/+) 5 Slae .Sl L Berezans s
YVY IO o Sles Sl b Favorit cosgs LS o
S8bes 5l L RAS3 iy 9 LS ,0 p )59k
5 be, 2T 0 @S Wog ,bSa 10 p,SekS YOOL/O
JB 5 ws S 13 asllae Consy o ol LY

wog weyd O Jlial mhaw o s pre (> ks S
odalyd pyai 4 ¥ S5 50 b bgy @l (VY Jgoz)
Moged 5y0 )0 oS plbcdsl (S5O a4 Az Lol
Sogb 4 wes ol WS 18 dges b3 5 (Jslde
O 3l oedioe Juld LA 9 Ve o)led slacase oS
AV o Shoe (sls Jodo Ve o)led Seis 50
LIS 09z (s 3,1 )18 e Candy 5o Lawgte v
Syl lawgie g lal el 0=+
&85l Jel @l 4 ag b L5 jsba
gy ST 50 Sn slacsisss Olyea o5 olacasss

anlllas 590 ()10, 8T 6Bl 3 Shae (0Kl 5 b (g )Ty 41525 @l Y Jgor

O lass¥ @ Wi (S 53 p,55LS) eSolee 9 olads
NEL R SYeSFE YAYY/AQ )
YIYsEYD' Zo[EAYER™ Reatd Y
BIEYYSY _eYyson™ VAYAIY Y Y
SVEAN “[eYAVY"S YYY./f8 ¥
aimary” SYVASY™ TYYY/EQ o
-prayy™ YYD YA 4/AA 2
SRAEVAT _efoAVEY™ YOO/E0 y
L vysar™ _hovoa™ YYYA/EE A
SIVAYAY —/VEYVA™S YAYA/AD q
VIAVESY™ deeyeyt YEVA/AA Y

SIS g S pas 5 0o )0 O Jloil mdas 10 o cixe IS saipolis oS g4y ms o *

0.6
0.5
0.4 ;

-
0.3
0.2
0.1

-l

4
Alpha { 10

-0.1 8
-0.2
0.3
-0.4
-0.5

-0.64,

*io

LN o

0.0 I 2 3

-

4 6 7 8

Lho

Lamhbda

6‘)’ ‘) o0 RYA 5)511.3 alold ‘-gs.lgm) axJlao S)9e u‘b)i:l.d" r:lﬁ)‘ L.g‘)" ‘6L‘ 05’“‘”"’)‘?} )| oolazul L\ ol 0)5Tﬁ )L}}.o.: -y Jind
(2 oo HLEs A=) gl ],y do )0 A0 liebl alold sg0> sogas bgls was oo olii 0=+


http://dx.doi.org/10.18869/acadpub.jcb.8.17.122
http://jcb.sanru.ac.ir/article-1-601-en.html

[ Downloaded from jch.sanru.ac.ir on 2026-05-01 ]

[ DOI: 10.18869/acadpub.jch.8.17.122 |

Y VA0 e Y oles fpiia Jlo /sl olS 2dlol aalitags,

&bw
1. Akcura, M., Y. Kaya, S. Taner and R. Ayranici, 2006, Parametric stability analysis for grain yield of

durum wheat, Plant Soil Environment, 52: 254-262. . _
2. Allard, R. 1999. Principles of plant breeding, Second Edition, John Wiley and Sons Inc. New Y ork, 264

pp.

Balali¢, I. and M. Zori¢. 2012. Non-Parametric Stability Analysis of Sunflower Multi-Location Trials,

International Conference on Bio Science: Biotechnology and Biodiversity (Step in the Future), 314-330,

Novi Sad, Serbia N o ) )

Becker, H.B. and J. Leon. 1988. Stability analysisin plant breeding, Plant Breeding, 101: 1-23.

Darbandi, Sh., B. Alizadeh and Kh. Mostafavi. 2012. Evaluation of yield stability in winter oilseed rape

linesin cold regions of Iran using parametric methods. Journal of Agronomy, 7: 13-25. )

E(t))erhart, S.A. and W.A. Russell. 1966. Stability parameters for comparing varieties, Crop Science, 6: 36-

Farahagfar,_ E.)1999. The use of biometric genetic in plant breeding, Volume 1, Razi University Press, 365

pp (In Persian).

Fattahi, F. and A. Y ousefi. 2006. Study on yield stability in barely genotypes by using repeatable stability

statistics and pattern analysis by AMMI model, Seed and Plant Journal, 37-1: 317-326 (In Persian).

Flores, F., M.T. Moreno and J.I. Cubero. 1998. A comparison of univariate and multivariate methods to

analysis GxE interaction, Field Crops Research, 56: 271-286.

10. Francis, T.R. and L.W. Kannenberg. 1978. Yield stability studies in short- season Maize: 1, A descriptive
method for grouping genotypes, Canadian Journal of Plant Science, 58: 1029-1034.

11. Hanuman, L.R. and V.T. Prabhakaran. 2001. A study on the performance of afew non-parametric stability
measures using pearl-millet data, Indian Journal of Genetics, 61: 7-11.

12.Kamidi, R. 2001. Relative stability, performance and superiority of crop genotype across environments,
Journal of Agricultural, Biological and Environmental Statistics, 6: 449-460.

13.Kang, M.S. 1993. Simultaneous selection for yield and stability in crop performance trials, Conseguences
for grows, Agronomy Journal, 85: 754-757.

14. Ié(isn'Sgil%O'(\)AR Binns and L.P. Leikovitch. 1986. Stahility analysis: Where do we stand? Crop Science,

15.Lin, C.S. and M.R. Binns. 1991. Genetic properties of four type of stability parameter, Theorical and
Applied Genetics, 82: 505-509.

16. Omidi, A.H., M.R. Shahsavari, A. Alhani and E. Jahanbin. 2012. Selection of new genotypes of safflower
(Carthamus tinctirius L.) to different environmental conditions by using some statistic sustainability,
Journal of Plant Breeding and Seed, 27: 287-303.

17. Pinthus, M .J. 1973. Estimate of genotypic vaue: A proposed method, Euphytica, 22: 121-123.

18.Rahimi, M., T. Ngafi mirak and V. Rashidi. 2010. Stability of grain yield in bread wheat cultivars with
different growth habits in the temperate climate of Iran, and Plant Journal, 1-25: 469-45.

19.Rao, A.R. and V.T. Prabhakaran. 2000. on some useful interrelationship among common stability
parameters, Indian Journal of Genetics, 60: 25-36.

20. Rommer, T.H. 1917. Sind die ertragreicheren sorten ertragssicherer, DGL-Mitt, 32: 87-89.

21. Roustaii, M., M. Moghaddam and S. Mahfoozi. 1996. Comparison of some stability parameters and
determination of stable wheat for semi warm region.Proceedings of the 4" Iranian Crop Sciences

Coggreﬁs. Isfahan University of Technology. Isfahan, Iran. 236 Bp fln Persar;?.

22. Shadpoor, S., S.A. Pegghambari, A. Mohammadi, M. Shoaee Deilami, M. Haji Mohammad Ali Jahromi
and A. Mahdavi. 2012. Evaluation of genotypes x environment interaction in greenhouse tobaccos using
regression analysis, First National Conference on Modern Topics in Agriculture, pp: 1891, Islamic Azad
University-Saveh, Iran, (In Persian).

23. Shafii, B. and W. Price. 1998. Analysis of e?enoéypeb -environment interaction using the additive main
effects and multiplicative interaction model and stability estimates, Journal of Agriculture, Biological
Environment State, 3: 335-345.

24. Shahmohammadi, M. 2005. Analysis of genot%pe x environment interactions in barley genotypes using
AMMI method and comparison with other methods, M.Sc., Plant Breeding Dissertation, Tarbiat Modares
University. 132 pg) gn Persian).

25.Shukla, G.H. 1972. Some dtatistical aspects for partitioning genotype-environment component of
variability, Heredity, 29: 237-245.

26. Sparague, G.F. and W.T. Federer. 1951. Comparisons of variance components in com vyield trials,
Agronomy Journal, 43; 533-541.

27. 1’814 169(():(: 1971. Genotypic stability analysis and application to potato regional triats, Crop Science, 11:

28. 1:?8 G.C.C. 1979. Andlysis of genotype- environment interaction of potato yield, Crop Science, 19: 434-

29.Tesemma, T., S. Tsegaye, G. Belay, E. Bechere and D. Mitiku. 1998. Stability of performance of
tetraploid wheat landraces in the Ethiopian highland, Euphytica, 102: 301-308.

30.Wachir, F., W. Ngetich, J. Omolo and G. Mamati. 2002. Genotype x environment interactions for tea
yields, Euphytica, 127: 289-296.

31. zdli, H., SH. Sabaghpoor, A. Farshadfar, P. Pezeshkpoor, M. Safikhani, R. Sarparast and A.
Hashembeigi. 2009. Chickpea stability anal%/sis using ASV parameters and comparison with other

methods of stability analysis, Iranian Journal of Crop Science, 40: 2-29 (In Persian).

w

© ®© N o ok


http://dx.doi.org/10.18869/acadpub.jcb.8.17.122
http://jcb.sanru.ac.ir/article-1-601-en.html

[ Downloaded from jch.sanru.ac.ir on 2026-05-01 ]

[ DOI: 10.18869/acadpub.jch.8.17.122 |

Journal of Crop Breeding VOI. 8, NO. 17, SPFING 2016 ... .. uuunit ittt et ettt et et et o et et e e et et e rae e et e e neeeenea e ee eeaneas 122

Interaction of Genotype and Environment on the Open Pollinated Sunflower
(Helianthus annuus) Cultivars Based on Parametric Methodsand Tai Method

Sahar Kalateh Jari', Khodadad Mostafavi® and Alireza Nabipour®

1- Gradated M.Sc. Student, Islamic Azad University, Karaj Branch, Karaj, Iran
2- Associate Professor, Islamic Azad University, Kargj Branch, Kargj, Iran
(Corresponding author: mostafavi @kiau.ac.ir)
3- Assistant Professor, Iranian Rice Research Institute, Deputy of Mazandaran, Amol
Received: December 14, 2013 Accepted: May 12, 2014

Abstract

In order to study the yield stability, 10 open pollinating (OP) sunflower cultivars were evaluated in 6
locations, including Qom, Gonbad, Esfahan, Eslam abad, Kargj and Shahrood in 2012. At each location,
experimental design was a randomized complete block with four replications. The homogeneity of error
variances was tested using Bartlett test and the results showed that the variances were homogeneous and
can be combined for the analysis of data. Analysis of variance showed significant differences among
genotypes, there is a one percent probability level. Analysis of variance showed that genotype x
environment interaction was significant at the one percent level. This indicates that different genotypes
have different performance. Environment effect was a significant at the one percent level and accounted
the highest level of the total sum of squares. Based on the coefficient of variance and environmental
variance methods, R453, Berezance, Favorit and Zaria cultivars were considered sustainable while also
showed good performances. Shukla’s variance analysis showed that, cultivars Favorit, R453 and Zaria
had above average performance and were the most stable genotypes. On the other hand, Bulg3, Bulg5 and
Sor cultivars were low stabilities through this method. According to Wricke’s echovalance, R453,
Record, Favorit and Zaria had lowest ranks respectively all high performing genotypes except Record
showed good stability the results of Tai analysis; Zaria and Record had moderate stability.
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