VY Voo Gl /¥ ojlads /od o Jlo /2l LS oMol aolicags,

" zusﬁ M&O"

OIS RSN 3yl oY (B (oot 9 (0908 (SIS il w2
pliile, S ¢3UTedusl dllane 5 Sl i3 5 Jloyi bl 3

5 boy wls g i dluws o1 altll T LS 5T ¢ e debld

il b @lie 5 (655l ple oSl
i el oMol asliingy

) ) Ol oSty 55l s1Sels bl Mol g e agS ecsls & 5 Sy byl ol IS )
(a.fazeli@ilam.ac.ir : Jggune odiuwn95) ¢yl ) (e M) @M oKl ¢ 65y9liiS” 0aSLisly (bl Ml g caslyj 095 Lty =Y
Olnl olasle S e 65,9LiS g g ool slisiod lojlu elisle)S il (o wlie 5 (55)5liS (9ol § ClEoS 55 50 ¢ 2L 5 (o)) Dliiod (Ao ball =¥
Olnl olisle S (553l gy 9 bjgel aliiod Glojlus olile)S il (cxnb @lio 9 (gjpsliS Bjgel § iS5 50 oL g (o5])) Sliios i jletils —F
Ve AN b o)l AAERYA (L R
WA BV casio

b guuns 025

Ll sl (3525 4 ) ol S 069) 3055 53 O G 9 Conl 4y g5 b o sl (S 5 &y oo doi oS Sy (B, 188 9 Aol
2 el ool &5 a8 5 ISee il 4 Wl o e a8y Bime o g5 1 sl o )] 99, 5wl 3 ISas wus als el Sid i
el GOl g e et 5 Wil pogad 5 oses s oS 5 il ol 2 ply (LD S 5m 45 )90 A5

odliol b ainlojl o Sid i g Jloy bulpd 3 ol Kbl 3 pis] slapY ogad g (oses (€ pdicaS 5 Cubld 2)gly jolaiody (L wigy g g0
Sl b B > BBl olejl 9 0 e g waols 2nlid 93 olyen 4 i g padey cla Y Cpw (SN Jols b, Kokdl 3 un VY sl )
A ) (S 5 g e sl Ll 9 5 5 s b isls JolS

oo Sy Slao 81y (S gl o i (Sas i g Loy bulid 93 50 (s 090 slslesd <8 pe bl 48 gl HaBly
2 a Ol ST ly by 5l b jhd g 489y Mo )d i gl gl b 3Eol (o) pxe yil B )0 alb Sl 5 4 do S e (o
90,0 Y i 9 ) Y e sl yind g pY eges (g plcaS i o b dxe BB saimdy il a5 03,5 b dxe @b > b dlaw
Dydi e g SN )3 Cdio (pl R Sz 3 (slie g gy l85)] ly Jladme g e eSS gt b G g Jloy bl
hbs bulys g3 50 0V s 9 ) cpY sl b xe B B o ab dlass 9wl Hlia 59 s 4 Slas STy s x pY Blae Sl egMe
bylys )0 g cab 1) il 5,Slos oy iy HESR 50 p,55LS AYYY @by 5,Slas L WY o)l by Jlop bylyd 3 a8 (gy0b & s adlis oolatul
sl 1y dils 5)Slas oy YL JlSa )3 0,5 5LS YOFF/S 1 S0lo LYY o)lad b s (5

LS 350 oo S (55 cadle Sl bwgs (489) 3,80as 5 (9, duoyd il 3 Mo pie Slho &5 Amd o LS 5oyl IS oS 306 S Al

BT 3 pd opY (s S 5 ol oy Moy (g 365 (a3 14

P Enhes s Ul Gy cwlie Glcwis] oms s
O 4y Jooxio (SS90 and ) P8 (3 iaks 5 )
9 oo SpheSy il p plly e Sl
Slio (55 Ol g9 lolid 5 4 pB)l 45 (pogad
s X Y a5 (VA) sl 15 JooS 53 S50 g otee
Slp Fr sy paseli dlp cwle 350, K
Sy s jl (gl ) Al o Hlai 3)50 Slao (SN
opad S phieeS 5 Cablb Sl (IW 0yl ol g Claw
(oges SpdenS 5 (V1) 2980 odlitul Clio (SCA)
ol 1y ol s yus oS5 o (pY K lwgie Cundg
S5 5l o5 edalidl Sl GbeS g e
owS ) pegase (W Sy 3 (Y 9 Cumdy (pogad
(A) 2iloe 0 cadle ST Sl g 08
S5 oy el 3 (F) Ghlen 5 el
Glojlas 3 45 138 U5 oo, Solidl 3yl cslayY
Job &y gyl Clio (ly g Ggli5 gy n 390
2 b ol @l 3 Slas ( 2AlS 090 Job ¢ yingy 0590
Slp BN (B g 20,5 odalie g 38hes 5 b

Aodlo
cppodes I (S (Helianthus annuus) gl Sobsl
i Js 4 o8 cal plaa 5 olpl ) (g slaails
O3l o YU gy Vb 3 Ses (2l)j slajls (o9
o S 5 e lapis 0o el i 5 Ll
4 bS] Gl 5,1 5L 51 (F) cul anly il
38y Shuogad i Colita g} Caumdy S
bulpd o 1) (Solate )8, gei (50)93 Jsbo 5 Ln poe>
el aslen g Wm0 jop 39 I Gl laswe
oo > el SYgare ohg 4 (£l CYgame

(VeF) wh jlyE  (Sid g lod dlos 3l laore sla yiis
Sy Bros sl g (92 D> s 4 oo, Sl
5 ssbie @Blid (S5 & Jao des i U
o s Lod s dod g S ol o o) cuis
1 Ol 3008 5 SHL plpb e bl (YY) cwl 03,8
Ofay 2Ses g ab Wy wad Eals cel ble Sy
Wyl @Ml G bW alule (VF) 25d0 o
Jooly Sl (Suid i 4 Jooie g5 )50 5 £
Wil (Suid a5 J1 ) Jgame il pials gl (slis
St Ja5 > 5o lio S p s £5dgm o)



i olsy b g o ol (o)l5 dilosl (Lol 5] ¢ saomme acbld

Ny S i g Jloy baly )3 1, 5l slacpY Sy (pogad g (ages S pivcn 5 Cubls oy

N 6rSp eyt sphesSy ol e
28 Jos g GV a5 W05l Cuns 4 (eges s plienS S
A onp sdate & 50> (oS il o ol
Slio sphess s g (S5 gbpasls p (Sas s
booypb oashySy ¥ cudn ()Xl el wre
e 5 Y dw b o (SUS AT 4 Jeod e gghaw
o3> (B (Suid (A5 g G5 oo ghaw 92 5 ()
s i 4y g g oY 8 o ol ol 6ad
o9 balpd > clie plo Bld (i blpd > 3k
2 s %Y Jlite 5o jbdse GRS g SR
ald 2 ySlas g gy 5wl ey lao p (T o byl
oy 4D &by dlaal g ( Sty U joy olass p iis byl g g
) (V) 392 3 ixe
SpdenS 5 Cabl aygly pol Jimgh el Sua
Uhey ) edlial L o, Sl glacyY osad 5 eger
Sl by S5 e e pglate 4 pld X Y
lBl) (55 SRl e (imen 9 (189 9 Wl 3 Shes
il 2 o8 15 g Jloy olel bl cou (clle

o9, 9 3190
Jso b oLl Sl oy 3] 3Ll ol (559l
il poye g Jlad 4> OF 5 42> ¥7 oLl
Ly dow 1 g VYYY glasyl g By dddd V) g a0 YY
WIY a6Vl slod y:Sibe (awlislen Hlol olul 5 s 1yl
Gl o e ¥2A aVls o)L 1Sk g 31,5 Sl d
SU)b g Cul Jlayed g Juize 5 Dy mulBl 1 olius! oy
Rl U g ord g9 olo yon pgd dosd Sl Ygane b cpl 5
2,05 dalsl ole 15,5

ARl oS5 WY el oolil )90 aLS dlge
@ (% Jlg) oml oxslsySp ¥ ¥ (W 5l Jols
tpen 32 315 (6ol ) e (¥ ¥ b s e
g b pY g end LSS sald lgie & e 5wl
D9 ) Jgdo b 4y oolitwl )90 (slo ius

Table 1. Used lines and testers in experiment
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Table2. combined analysis of variance in Linex Tester in sunflower under normal irrigation and water limited stress
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Table 3. Mean squares for agronomic traits under optimum (NS) and water limited conditions (S)
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Table 4. General combining ability for lines of sunflower in the line x tester analysis under optimum (NS) and water
limited conditions (S)
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Table 5. General combining ability for restorer lines of sunflower in the line x tester analysis under optimum (NS)

and water limited conditions (S)
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Extended Abstract

Introduction and Obijective: Sunflower is a semi-drought tolerant plant that due to its
importance in oil production, the area under cultivation is expanding. But drought stress
severely reduces the yield of grain and oil. Therefore, the production and introduction of hybrid
cultivars can help increase performance. The first step in the production of hybrid is to identify
parents based on their General and Specific combining ability and also to determine the type
gene actions.

Material and Methods: In order to investigate the combining ability of sunflowers inbred lines
under normal conditions and drought stress, a study using 12 sunflower hybrids obtained from
the cross of male sterile and tester lines with two controls, Qasem and Shams, in two separate
experiments in the form of The design of randomized complete blocks with three replications
was performed under two conditions of normal irrigation and drought stress.

Results: The results of combined analysis of variance of the studied treatments under both
normal and drought stress conditions showed that drought stress had a significant effect on all
studied traits number of seeds per head. The effect of lines for plant height, oil percentage and
head diameter and the effect of testers were significant for most traits except number of seeds
per head, which shows a significant difference between the general combinability of lines and
testers. Also, line 1 and tester 3 in both normal and stress conditions with a negative and
significant combinability for the height of the parent plant is suitable to reduce this trait in the
cross. In addition, line x tester interaction had a significant effect on most traits except 1000-
seed weight and number of seeds. The Line 1 and Tester 1 with significant positive general
combining ability (GCA) effects for grain yields were considered as suitable combiners for
improving these traits. So that under normal conditions, hybrid No. 13 with grain yield of 5224
kg / ha had the highest grain yield and under stress conditions of hybrid No. 31 with an average
of 3544.6 kg / ha had the highest grain yield.

Conclusion: The general results of this study show that the important traits of grain yield, oil
percentage and oil yield are controlled by the dominance gene action, which can be improved by
hybridization and best selection of parents in breeding programs.

Keywords: Combining ability, Line, Oil percentage, Sunflower hybrid, Tester
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