2) YAY o /YD jless /e Jlo /65 ol oMol aoliingsy

P G gm i g Jlo g dagl g 48 ()10 ,50UET 5 Shos dgup (5l p SRS s Wi

¥ . ¥ N .
Wl duel 9 0315 49,0 Lo, ¢ yo9 00! Vg

byl Bime oSuiily (g55liS” 0aSLisly LS Mol g sl 09,5 bl g Mol Jluisly g 658> (goomiily =Y 5 )
(r.darvishzadeh@urmia.ac.ir : Jgguse oiu53) cduogl olSuisly (659LiS 0.Siild ¢ LS (5915 au g Mol 09,5 sliwl -
AONYIA o pdy Fo,)b AOIAIY bl o)l

XV

Slp s L 51 ool oy st yiime Colio 0l po &y dild 3 )Shos dgadey Cupd paiane yuf B! g0 G gy I S
o o gl ol 93 43 il antd ole ciliseo LlES 51 a5 i, ol ST LalE (¥ Voo (aaind 1l 3 Wil oo O]
J i -Conl QLI g pad W i85 155 (51 3590 J1ST T b (bl Sl (siSal b B )3 (5 90 AT (9
e @il 3, Slas g Gb (39 Ald Ao (359 5 2 3 (B JlaB igy £US,] Jald Cdo T sl 2 S-S 9
ELE,)] o (g1 2 damod Ty 0 dpmlone (65900 9 Jlo i bl pad 51 Sy 52 (6152 Ol (] damod g udlionns (SBZL
Gb b5 (5 )b 1 ity 3 )Shos o (5152 (55980 5 Laal g 43 9 (FY/VT) Jlo s bl i )3 il 3,80s (32,1 51 g
FOETY) 55959 (1/10) Sl Laulpal 93 2 55 il 3 Sl dhuamsod Fowly (3 iy -S> 1 o (2 s (VE/YY)
&b 2 YL Gb (9 QRS bl el 53 9 Wigr W51 GAT gud a3l p3 o8 315 WS gl wiomed 32 3ab a5 )b
9+ IVA) (& p2dmgclyg (s i (51,10 ;=S Sany oo 928U g J 5ub— ool g g8 L il 1) QLRI & s
o (+JA 5 +JAY) asils 5 Shas dy Commns O] (o 28 5L (o JAA g o /AY) (S5 Shommad 32 pinis o+ /YT
Cel L s L ol (bl 51 056! cpal plis 35398 (11 9 VA 3lotss ) il 3,50hos Uy o pidio 15 p1 o] SIotsd o0yl
S92 OB 9 oy bl iyl 33 530 i) Ol ar VY (¥ ol ablgd (590 9 Jlo i Bl o )3 WL 3,Shes b o1 o5l

[ Downloaded from jcb.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.29252/jch.10.25.91 ]

B9 (0 (S e

SN g Wi ¢y13 ;5T ¢ g youd s ¢ pawnd 4 3500 cpmilionno g § ppatianne B 1 gulS” L2 g

0a3lS il aigd sl Gl kS eSS S
b by oY Gl 5 1) 5ol bls bl
P ohod Cho Sl Gl slee 2 op sban)ly
(1) S amdie Lialidl oMol (sloaslyy adgl ol
Mol can bl gl asls 3y 3 el alio
Gyt (V8) lSad 5 Jsol5 lses sl 03,5 1,1 kS
gl @3 S GlapY p chw can plys e
ol Mg bl Gasla e ] bl sl
Sygn s S g Sy 4Bl a3l 5 ey oLl
ab g gy padls 4wl bl ol )8 awlie
Sbsil & (Sige b padls ) edlatl g
ey oadls opl jl eolael (il (asuie LQ.&.S solaidl
Olae goladl gl o)l o by Lol g 0 0ol
5 Sy Bl yois 2l ) ooliial Ll aseiol
) 529 5 058 GUISS ol 1 3900 Sl S
el a3ld b il plagasls
ogdlae coydy Gatld g Tujy g oSS
oy g aib dSles jo plg cdpiy jelieds Al e
Cowsy (VW) )80 g (o) 89y ) & paiS )3 (g
2 oash ISCh pMsl gy ) e i asls
o=l as g 2aly )8 dalllas 590 Fp cmer S yo i
Cuuo dr (Lo 2 poalline i (i} 45 gy Aol
olys ool b @y glasyl g asly oo by Job
0a3ld 55 > olatdl oyl plysa gl cnle

Aoddo
Helianthus annuus L. ale pb b el ol o3l
oKwls 5 035 Compositea odlgls | Sy, als
sge bl ol g2 Bl 53550 Syl o syl
P ke SBUES (ke (SS9 S
slagwe; J1HESa Ggrdee Are i Jlg 039 e gdaw
ool 2 (00) Wl 8 6ye8 5 b cod e
3935 Colus IS ggame 3 (V) 55 5 o5 cslaghylS
Coluws JS aoyn V0 Jolee &S jiSa oo YO i
a wlinke Amd e LS5 job (SE |, cusl oS
2 Sl ol ol )l oo Cupte pe cle
4 oby Sy bl i)l () b 0938l ol ke
Joel [S58s cploly )b St of chlize clin
Oh She Jpas pslaiey o prix lp Sl
Sl by Cunl 039 Ol)fal‘)‘;@;)laj 3y50 0,l50n (odlasdl
dloz 5 ol 01 1)) Slis ply LUl glaiad; ilieo
Hitwe gobw sle p Sl (b Cbl il gy
Sl sl sl e Ladls ey Obl o Clio
sz gy Jio B 5 s casl e, b albles
oS 5y S0l B Sluogas b SleMbl glis y opite
dpbie B o8, b Y S 2ol 55 25l sl
Gl g ead Ll padls e (Seser &S(gpba
3y90 Sy b (235L (il g o) S & (2l
bl asls Gan cplpls W] cunsa bl sl
J oslisl Ly (551 G50 L (Bl (S 535 259l

1- \(Rf)timum selection index 2- Base index 3- Modified Pesek and Baker’s index

5- Weight- free index 6- Desired genetic gain

4- Smith and Hazel’s index


http://dx.doi.org/10.29252/jcb.10.25.91
http://jcb.sanru.ac.ir/article-1-624-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.29252/jch.10.25.91 ]

ay

P Cho dz glojen Ol ly bl LS awlis
03 (il (Byre g (5)5d GBS 5 Jgere Lailyd
w5l a5 Ly S s s

sy, 9 3190
axdle dy90 Sl 9 d‘blﬁg :',o

gy oSl LAl Y Ve il clao
@ A osd g Jeeme bulyd o ) g
o b (Bolad oS slacSgl g5l CIB )3 i i
Ol 5 5le ) Ghalojl s (b)) SIS Ll 55 185
S35 9 ol 09,5 Sl gas)je 3 AT Lo
dalaio )0 &y dpog)l oKl (gj)sliS” sasiily LS
Wl Job 5 o TVIY" Gldlie o5 L i
Pl e WYY ol5T (Gbyd prdaw I glis)) 5 (3,5 YO 0"
Gro il YEXYY AE & 0 oY oyl bl b
@ S A dsye 4 aalS () 5l g Bab wlS
OIS w4 g Jlosl yio p uion (03 A 5y58 IS Y
oo A 69 4 phiced Cap i Jlesl ()98
Wolade S o SB adgl (6y98 Jlade ol 2 te
oy 3 o 9 Jo ol g B0+ 53 NaCl S 5
JS s lsl A a4 S A ds e 4 basals
plosl g EC olKiwd dlowg 4 aulS S5 (g0 5o
92 2 opd Jlesl il A5 5l xSl ez 085
Jsloee 5l (o Y0+ &5 il 4 €85 plonil abs o
Jlesl jo) gloa bl jo (poiow YO g o (S
Oz 3 (255 9 slojhad Gjgots 4lol e 3)S
Bop > )5 plol ol (ag) M) 0y90 Jobo )3 oy
w295 ) b lulS (iSa; 5l OT b as e cd oyl
(P gy Jed I ol e Slaw (24l ds e ]
02 9 Jsb b a8 Ly gyl el Jlad Sy sl
Sl ol Sy Spad Jsb 2Vl g She (b Sy
380es 5 Jd9)lS" (liee s bo (g 4Bl (jg 2Vl 9
JB9)S Gl pSojlul i )S 8 pSojlul 55
Ao yo 5> (SPAD) yio JibgIS olSzund 3l olitel s ncS
2 4Bl dnogi Ml Sy (p gl 59y 2 aoaihd (18
25 bl 5y 5| alies dai ¥ 45 5 gy yn

5 g Jloy bl 53 o, KT 5 Shos gy (sl sl Lasls

G55 | Sse als S ool sl a5 i
b g digy sl sl fusen byl 5g dalgd il e
dds ) b (asls 5l eolaul oyl ,8 duslie )50 1)
Ldged dpog Sluwbre cdgpw g sl ol
S3m 1y L 5 it (a3l (V) o f5ad 5 s et
Sl p Sins & Wb las g ol 8 awlis
4 Cond ) oGpidn Gl Sl ae sbpadls
9 0099 I dxe (g p cpl Lol ad e by sl jasls
g yle (Solw s & 1y a4l esls jl eolatwl colys
(V) OlSad 5 s dubidd 905 o (ke gt
ab Slas gl g in S aS Wb L @y olS
S Clio plysa & cutby jadld 9§ Siglen 5Shes
b elidgy o yasuiie (SSS Cade dyjod (0 il 3 Slas
Ll (S5 e culpd) (S maitans Sl & a2y
s sl Slajon iz (N) oliSad 5 s (5,00
T Caner ookl (b)) Sl Jpas pslaied o
o3l ) eolatwl 4 W8S dons g Ldges ool
Wbl padls ( Sfglan 3Shes Clao Sl p )T
Goy > ddgs a9 aibd Lo g Adigs pd y by Dl
Esh 8 Cumer oLl ()l GBI g Wi
oe bl w08, YO o.)l.&.'(m"lg (¥) SLS 5 25
S Slas ol 13 g oy 1y o Glipl b aby 5 Slae
Sadls plys 4 l) adgs )3 &l J5 2l g 595k oty
Pl gy g (obd)y 000)S (B yxe gy 0 &ild 3, Slos donpe
olaiol L1y Jloy g (Sis i balypd jo paiS 53 5,Sles
bl g dsbre b g dls 15 Db 5590 (nY VY
ol & ccis s e jen Ol gl iz sla el
bl o33l Jpep—Coanl glapadls oS Naw, dms
OB baulyd 93 5m 3 Sm Sy adld 4 o YL
Olesly 55 (YY) Lt 9 (2dlo adllas jd .0y i e 4
Olejed S5 sly Jip—cuanl (adls pull Gl
b 59 5 JounS )0 abd ol oy 53 JouaS i Slaw
OhBes 5 (sygme D i (o5 S Sy a3l ]
Sk Sl Ao sbasld L)l g anle L (V)
B (Siuned pdlde a8 Woby L i 0 5,Slee
P Slas gpbicdlyy 5l pare s 4l 3)Slee b wlow
i)l pekieds adlas pl il e edls S csle

1- Electrical conductivity (EC)


http://dx.doi.org/10.29252/jcb.10.25.91
http://jcb.sanru.ac.ir/article-1-624-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.29252/jch.10.25.91 ]

ay

YAV e V0 oyleds [omd Jlo /el olalS Mol doliiings,

S5 G5 g Jloy Laalyd 5 adllla )50 i) (3, Sl (layY Slasuie -V Jgue
Table 1. Characteristics of oily sunflower lines studied under normal and salt stress conditions
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Table 2. Estimation of genotypic standard deviation, heritability and direct response to selection for sunflower traits

under normal and salt stress conditions
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Table 3. Comparison of correlated response to selection for improving character Y via selection for X in sunflower

under normal and salt stress conditions
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Table 5. Grain yield, the value of selection indices and other parameters in sunflower under salt stress conditions
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Table 6. Efficiency of selection through index (AH) and response of traits to selection based on index (AG) in
sunflower under normal and salt stress conditions
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Abstract

One of the effective indirect selections methods for improvi n? gran yield and its
components is the selection index. In order to develop a suitable selection index for
simultaneously increasing yield and its related traits, 100 sunflower inbred lines from different
geographical origins were evaluated in randomized complete block designs with three
replications at Urmia University in 2015 under norma and sat stress (8 dS/m) conditions.
Smith-Hazel and Pesek-Baker indices based on 6 traits including plant high, head diameter, |eaf
number, one hundred seed weight, head dried weight and gran yield, as well as direct and
correlated response of these traits were calculated in each one of salt stress conditions.
Correlations between grain yield and selection indices were computed. The highest correlated
responses were observed for plant height via seed yield (32.16) and foeregrain yield via head
diameter (14.21) at norma and salt stress conditions, respectively. H diameter with the
highest correlated response for seed yield at normal and salt stress conditions can be considered
as a suitable indirect trait for improvi ng_seed ¥|ie|d under both conditions. Smith-Hazel’s third
indices and Pesek-Bakker’s third indices showed high heritability (0.76, 0.78), genetic
correlations (0.87, 0.88) and relative efficiency (0.87, 0.88) and they help to identify the most
superior %mot¥pes same to direct selection by grain yield (16, 18) under both conditions. So,

ection on these indices potentially screens the high yielding lines. Based on results, the
line *71 is introduced as superior line in normal and salt stress conditions.

Keywords: Direct and indirect selection, Path analysis, Sdt stress, Selection index, Sunflower
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