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Table 1. Names of local landraces of confectionary sunflower
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Code  Names of local landraces Code  Names of local landraces Code  Names of local landraces

1 Saghez 1 20 Salmas 2 39 Hamadan 2

2 Angane 4 21 Vaghaslou olya 4 40 Shabestar-Kouzeh Kanan 3

3 Urmia-Barouj 22 Salmas-Gharaghashlagh- Pesteii 41 Saghez 4

4 Urmia-maranghalou 23 Lalalou Torab 2 42 Saghez 5

5 Marand - Dizaj ghalami 24 Shirabad 2 43 Saghez 3

6 Jabalkandi 2 25 Gharagoz 1 44 Shahroud 2

7 Salmas - sadaghian 26 Vaghaslou Sofla 1 45 Alibaglou 1

8 Babajange 6 27 Khanneshan 1 46 Baneh 2

9 Miyaneh-basin 28 Heydarlou 1 47 Salmas-Gharaghashlagh- Ghalami
10 Bokan 29 Saribaglou 5 48 Marand-1389-2

11 Urmia - noshinshahr 30 Chongharalou Yekan 4 49 Salmas-Gharaghashlagh- Badami
12 Karimabad 31 Maranghalou 6 50 Shabestar-Kouzeh Kanan 1

13 Vaghaslou olya 1 32 Abajalou 1 51 Sanandaj

14 Vaghaslou olya 3 33 Hamadan 1 52 Shabestar-Kouzeh Kanan 2

15 Ordoshahi 1 34 Saghez 2 53 Baneh 3

16 Marana-yamchi-pesteii 35 Piranshahr Sarvkani 54 Piranshahr Bolban

17 Mazandaran -Tirtash 36 Piranshahr Andizeh 55 Baneh 1

18 Sardasht 37 Mashhad 56 Marand-1389-1

19 Marana-yamchi 4 38 Shahroud 1
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Table 2. Climate data during sunflower growing season in research station of Saatloo of Agricultural Research Center
and Natural Sources of West Azarbijan Province
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Table 3. Chemical and physical properties of farm soil at depth of 0-30 cm

0 Sl eglan

: o) - o5 o " :

Sl ooy (EC) da O BT R e N
e () B G e ) e O (em) (ppm)

0y =0 /¥ -IA A ¥V I Y YA VY <Y WY VO
Wm = W \2N_iN 1,100 Y aba, A8 bl Jold mej silwoslal 5 (55)55 B Slles

@ osbye SB (s =W (S (Shg Cagb duoyd =Win
Py @ Suid SK e =W S

5 Sig 2oy V8 SB (el cdil Gl ul
O S D (e (559 103 W 31> (53503 alail
ol 51 el FA GBI L les b )3 ol ploj 3>
as )50 SB Sl ate by Jlsie g alig) &yg0 4 )l
oy bl pbsl (gybpdised ddyy drwg Bes O
oloj orlel nl g 98 pasede SBSjy Cagh
A1 layles 0 S Gjg Cogb) &5 g (oKn (500l
Sl oY) dawyo0 oy VOIY 9 WIE N & gy |y
odd oy i & SB Gjg Cagby bopd Ay
Erae Ol gz (W)Y dal, 1ol o Jlosl o
1 dpolxe jla yo Lo 5)90
v= (FC—agm)xr, xDgy x A ¥ aba,

E

110y> =FC cSinyto s 3 ()] ] a2V
Loy T oy el s S GGy cugh)
wepase Gig =Py ikl I JB S S5y Cagh,
olesly =Ei (coSe yoile p p) SB ol
@y po cws p oodd gl colue =A (bl
P )5 (e e s Al dawg Bos =Droot
2 aebre Jlo pn 50 olal 4o 2 )3 L 3yse O
5 poligyian 5l o3lizul b 1o 80 Ul i S Lol
2l bl 035 @iy AP Gjgo & yiagyS
ol 5l g 29y 3,es 285 plodl ole 505008 VO
3 oSan 38das g ail 5Slas )3 gy Moy 0yl
W05 dwloee &l 5,Sles jd (g Mo pd s fuols
Al Gigy 4 gndy Sy g plly il 0yl

dges Swd 93 9 Bees b Aye Y e AR
Mo g (G1u0)S g didy 9 o2 dbml bl oy
e jlde (Juy Cland pgw 395 LS )3 p)Tols A
pRIS B lade g 5iSie Slilgw 295 ,USm )3 p)SolS
@SB a5 Geel bl 3 ) Clllgw 95 ,lSa
N3 Cals S ISy dsyte gaw ) CElSy b
G pghs A5 LSl ()5 p e ad )b 4y g Cund Lol s
Oyl AD Geieas lia ) 93 Jeegt b cudlS
0 doyo ) S5 s 0 bl ole sl5,5 VA (5l
P Oppo d jp sadile (g 085 plbsl (S
P pdy Spgo B8 Gl an oy ¥eog Ve Al pe 9
4e)je ol il s gilow 1,08l by 0y90 Jobo
oilejl 2 5> S Gjgo 4 (gt 395 Al odalie
9235 Jloel (e floj g (S Y-A dlape g3
V0 b cuty o o 08 S pll (gLl AlolbM,
Suwy) delp> loged 4 blo 3y 5 4 ladigy Aoy
Al Sl lp s el Ll ety (Sjgde g
P sl g bl 5l gte +/0 5 )L sy il
azalS il dsyo b cudls loj jl.000,8 Gls (i,
Ol lopd B a5 5l e byl (S ALY als o)
a abpe opl jlg 45 pbnl bojlog &l 5 s LB
sbyloss oS (S5l 38 (Sww) 5l e 9y Ve B
SB Sy Cughy e e 35 Jlasl By o)l
Gos 93 5l @ (53,05 e g de)je cd)bo Laulyd
oilojl o gla)l S5 I SB (g e il FeYe g ¥ —
o8> | oslizel L g €85 plogl SB g )b peiges
SB Sk dhd 5 acyie Cudb LS axio
byl o byled SB S5 Cugly o pd i (5050510l

13,8 i (V) ) ]yl oolaznl b ely; cud )b


http://jcb.sanru.ac.ir/article-1-708-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-21 ]

AN

WAD 3l N o)l /it Jlo /sly; alS ool asliingsy

adag by wlle (g)lul bl 1 5YL was  Sis
S e g Coge ) (S5 by e (g ol
& Cond (Subs 6 byl by oS cal e bl
dyg0 50 Cawl 03,8 Iay LialS Cglae )bl Ll
SS iy 9 fign Moy by ke Mo Slao
Vo gl phiedly glim o Sle i 8 Bb
Olgiise 1y ol e 29 o osaliie (g)lol Caliee byl
Wb 4wl Glas pl gy b o5 WU
Vor o olio gpd clly g asgid ( Su55 ol
dshia) Lleiged Cans (U K55, ) (o)l Bl Ll
calizes bagl i oy bodgy coglite yiiSTly Jud> 4y (5 90 oF
N pp e Gl (gyieS Ols laoce byl
S b a0 ab a8 Cle gpdcdl),
oielesl @ etalesl ) s pdicdly olie Ll g (VL
Ol Cr i )bl Lulpd dw o )3 39 Gglite )03
Cho & bap Jaxe g (S5) (g Ol
A L)”l (; 9 b ¥ J9I.\>) RIY &l 9 .))SJ.Q.C
5 andlas 3550 Ll (olo 0355 > &S cunl ] Silo
23y S99 L;Iaa):,:.f LM by gy 3 )Slas blxd
2 5T Jsb 5 51 a8 i s, > Shoe Sl e
039 2 5 Py Py i3y O (e Lulpd 4w o
Wl Gln (S g5 calpe F 9 0 X Jghe) ol
ol g geS isd o5 s jl Glaw
Slo gy @558 5 55 E95 wulre on SR
dw ja 0 &b gy Aoy g b ey doyd Wil
7S U 5 s} i OB exmd LS g)lal Ll
oold 1y eanl o Gl depe 6] o slaodg
Om¥ > SHE) 95 Ol e b 4 g le
(VA) Conl Pgo (gdindgum

Loy g gy Moy Cde jldm B ol
aw 2 VL sphcdly ST b cdo (g
3o Gl g 25 51 g il )l Ll
Moyd bl Ao (0 g odd A jre 4 Comd Cuwgy
Sl BByl &Sl 4 dag b g e |y (48,
Oy W 2980 e (sp o ST Jsb (il
sloasly > 9 bl 1) e (5T Jsb L alocisis
aogllas (gylol bl o by 3 eolatwl 5y90 (g0l
eSS GRS cdd il b Jg csl yhals ol jlade
Lo o5 b sdimd lis &5 cdb il o) e
Dg (S Jelos 4 Cud

5 ysaie cpl slp 85 plol Toad dgazee (ol Cusyd
SAS ;e » 0l Wy 4ol
(http://mww4.ncsu.edu/~jholland/heritability/In
(VF) w5 oslazul (breds.html

9 B b Syl cups £ 9 0 F ol
x5 ojlul Slio (il 9 puibly lipl Jame
ol 8 ol 015 @) ] dilise Ll ¥ s
Oelpls 2y 03 (e (slrodgi o (g0l £ o ABd o
OlSlF & sy (Sid 4 caglie lp piuS Sl
g ab 3Sles 29y 2oy Slao ln 3L (S
ol )l S8l lacwig )0 Siglan 3Ses
220 ol dalllas Clas (g pdicdlyg Hlade (YONY) cunl
Ll 5 39 Y & bsgie ()l chlize byl do
Sl WY o sphicdly buste gllas ()b
O 9 0f9) Moy slp AL Al (15 3 Sl
Mo Suis S Lylus o (¥ Jgio) dg pusie dil
Gy AL ST s caw gl /55 51 g piycdlys
Lulyd 3 (0 Joi2) 39 e &l (489, Lop> o
b ST b (ol +/AD 5l (e pdpcdlyy wad (Sis s
(F Jssn) Ab sdalie aly pign Aoy (gl /A
(V) @bs b Geos cnl 5o 0ad dylp sdycdly
& Cao S lp obal 2ojl e e callas
SO jop 53 (i) 8 5 (S5 Jelse o 356
Ol pdy Sl dhsy @ &5 )b Sy s
GB9y oS > ek Jele il (i 9o
5 lpa by ) chae K e Car Gl
sl Sbl Gbby) 1 op jl padls (pinen
sloglsy > & el A) Wb cbo S 25
WP g e slaadly ) jogad 4 5 (2ol
Ge) @S G s sl Jus ) sl Sl
sy e 31 eI 1) eyl o cymess |y oM
Slao Jsl ) caddge lie 5 (639l p Nl o law
Sy gele el IS L) 5 o pladus @
53 et (2255 Gk jl ol il b olio
shb & She gy pp pSep 5 cul
> en 4 2Bl Mde ditn oV s phicdl)y
3y90 @l ) laine; Slgi oo 6 pRhcilyg sl oS o
(A) > &)1y S 51
Cuadl a5 M2 0 LS splcdlys SYL polie
3 iy oo 4 adllas 3590 lao )3 (S bl
gy 38des aile Slio gy sl e (bl
9 Sp SdS iy «Jedg)lS (ST sl iy 3Ses

1-Restricted maximum likelihood


http://jcb.sanru.ac.ir/article-1-708-en.html

[ Downloaded from jch.sanru.ac.ir on 2026-06-21 ]

Ggllas (olol bulyi )3 (LT 0, K81 e (claodgs ails 4 bgspe Slio 9 (S Sluoguad (gl Slyusd Cops 5 (6 picdlyg (bl il 3y5l0 —F Jgio
Table 4- Estimate variance components, heritability and variation coefficient for quality traits and related traits to grain of local landraces of confectionary sunflower in optimum irrigation condiotion
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Table 5- Estimate variance components, heritability and variation coefficient for quality traits and related traits to grain of local landraces of confectionary sunflower in moderate drought stress condiotion
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Table 6- Estimate variance components, heritability and variation coefficient for quality traits and related traits to grain of local landraces of confectionary sunflower in severe drought stress condiotion
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Abstract

In order to investigate the genetic diversity and the heritability of oil and protein content of
grain in confectionary sunflower under different water availability, 56 loca populations were
studied in three separate experiments with rectangular lattice design (7x8) with two replications
at Agricultural Research Center of West-Azerbaijan province, Urmia, Iran in 2012. Water
treatments were well-watered, moderate and severe water stress conditions so that irrigation was
applied after 50%, 70% and 90% depletion of available water, respectively. The results showed
that in al three different water treatment conditions, heritability of oil and protein percentage
was more in comparion with other traits. In well-watered conditions, the heritability was
between 0.77 for grain protein yield and 0.99 for oil and protein percentage. In moderate
drought stress conditions, the maximum and minimum heritability was related to oil and protein
percentage (0.99) and achene diameter (0.66), respectively. In severe drought stress conditions,
the heritability varied between 0.85 for achene diameter 0.99 to for oil and protein percentage.
In three different environments of Irrigation, the maximum genetic variation and minimum
environmental variance of traits was obtained by grain oil and protein percentage. In al three
irrigation conditions, the most phenotypic, genetic and environmental variance was associated
with grain protein yield trait.
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