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Abstract US>
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Oilseeds are undoubtedly one of the most strategic
agricultural products; their production is of basic needs
for food security in any society. Sunflower with the
scientific name of Helianthus annuus L. is an annual,
monoecy, dicotyledonous plant that belongs to
composite family. This genus consists diploid,
tetraploid and hexaploid species, and common
sunflower is a diploid species with a base chromosome
number of x=17. Sunflower is grown mainly for its
edible oil. Environmental stresses such as drought,
salinity, unusual temperatures, heavy metal and UV
radiation are serious threats to plant growth,
metabolism and productivity. In recent years,
astonishing advances in biotechnology, genetic
engineering, and computer science have made breeding
programs much faster, more accurate, and more
efficient than ever before. New techniques, if properly
incorporated into breeding programs, can dramatically
increase the speed and accuracy of these programs and
can reduce costs by an extraordinary amount. In this
article, while briefly referring to conventional breeding
methods, new methods and their application in
sunflower breeding are discussed. In the last 10 years,
the science of genomic has expanded the genetic
information of quantitative traits, and marker assisted
selection has become a practical tool.
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5. Forage plant

6. Oily plant

7. Confectionery sunflower

8. Oilseed crops
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1. Perennial
2. Single-stem sunflower
3. Branching varieties
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2. Cross-pollinated crop
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1. Molecular marker-based plant breeding/ Molecular
breeding

2. Chi-squre test

3. Marker assisted selection; MAS

4. Genetic linkage map or Linkage map

5. Quantitative trait loci; QTL



i (Helianthus annuus L.) o)s,5b31 JoSUge ¢ Jgliie (o350 10,0 g 592 o0

2001; Heesacker et al., 2008; Tang et al.,
.(2002; Yu et al., 2003, Lyu et al., 2020
Fo oy s9) p odesygbty (Siwgey sboaids
Berry et al., 1995; Gentzbittel et al., )
1995, 1999; Jan et al., 1998; Mokrani et
sbepY) RIL Glacyses L 5 (al, 2002
Flores Berrios et al., ) (cuS g5 disesel i o>
2000a; Tang et al., 2002; Yu et al., 2003;
Langer et al.,, 2003; Hu et al., 2007;
45 (Poormohammad Kiani et al., 2007a
Sass g 039 a8l Yoame adsl (sloddids .loss
dass Gl i gl (Sowgn sleey)S
bo@usa Jy s oSl slapgiees S
e bySLE b dge sbbadd aselsl
o2 L poigeg)S o bgye (Stwgn slaog)S
i b Sign sbrog)S 3lass 5 03,5 lag bl
Wi 93 &S (Fygo )3 «gBly 3 byl Bpgigeg)S
wle)  olanl cbySli gl SKiwes
21y bl e e wisl S yuie (SSR RFLP
ol Jo 3 08 anlie pal Loy pliol o
i SK s w4 sl ) dg g0 S e SleMb
(S 48 S gl go5 b o 5yboas w0
b e (sladt g ond (Bymo o, Sl (gl 4l
;1 (Yu et al, 2003) wgs 0 odmiw o
2 o 4 o9 ead ag (Sruge sheats
Glisee Slio cQTL Joo s 5 (lolid
ol des 51l ond oolizul o Skl 5 oS
Ishy lao 5 (o) o @ e Clio
38 g ek 5 a8l B S dlass plisy] s
Rachid Al-Chaarani et al., ) 5y o3lul 5 &l
2004; Mokrani et al., 2002; Burke et al.,
2002; Mestries et al., 1998; Bert et al.,
25 b js, (2003; Nabipour et al., 2006
Mokrani et al., 2002; Rachid Al-)

bzl 3y90 e Gl ol A o,k
oo & Cusl (codds i 0diS ]IS Colie (4
gl Mg 55 L (oS 5 dop> S5 s o
29 S oladss i (Leclercq, 1966) s )l
S o 238U ()50l o8bISHL pogad
e 5 oad plosl K55 & cenglie g 3l IS (290
ol eaiS S glape Minul wlazlys
5 eslioz] (gs) p adllas .iimd )l |y law
SoSAs oy & s ) G Jlo e
laljgil 31 42 81 conlple 285 & g0 JoSUse
Cawl ol oolatwl by yun pilly cals gl
SR 418 odg) e b lejen o] 4B 4
(Quillet et al., 1991) el 4,5 plosl RFLP
Jlo 3 Sl JpSlge (sloass oy

Berry et al, 1995; ) was ags VA0
M bl b o4 (Gentzbittel et al., 1995
$9y p Sl (gl 018 S clagj Jore
S&5 b el pl a8y s LS ass oyl
S yowi 1) Clas ol o 4 Cuns ol 50l54
PI2 (slogyj & conl 0ad (35 (98T ¢ Jlte (sl
9 St Gloy oaiS Sy &5 plE g
29 8P I3 55 abes S 59y o b s
2 sl Sitio gl o S g sl wn
S9y B @ Ceglie o) ads S b
wxi g 485 LB S (Swgn 095
Coglde £98 93 O (S iy bl Gl (S
5 beolig s eS8t ,kdl 45 5,16 deag
sl Sl 5l eolawl b (goaxie ( Siwow (sladdids
SNP JNDEL SSR AFLP RAPD (RFLP
Sloads dups calisee ), Simngh bwgy TRAP® 4
Berry et al., 1995; Gentzbittel et al., )
1995, Rieseberg et al., 1993, Gedil et al.,

1. Target region amplification polymorphism



(FO-YA) V¥ + g pgwg o (gl oy 0jloud o> Jlo coly; (ol (6 )glidcunyj (sole dlore YA

P Sslboge g oS S o U
P Sy Al Y g gl S el ol Kokl
b1y L3¢ sy Lialssl P el QTL e aw
6l Sl g oo 3 _tmlS ela il sy Y
F2 elacases ) 4l 4wy (ol AFLP 4 SSR
Jeas (ly mins (S0 Jeoly LS eslatl
g odd aslis algl b slayyd) lusls glays
SUged Cygo 3 & sl QTL oo 3 (lasye
o) 8 ob bl lsie sl s 5 QTL
St Y5 0590 QTL &Il Jotue oSl sla 5
265)S" 5,55 (Y+V\b) Haddadi et al. . Jko (oly
Ol Jels 9y CuiS” 4 bgye (QTL &
b oo, ST s 3 J 8555 5 o el S 5
oy > 85 (IunlS) aBls age of e
Sl 5 Josiolsid Js S5 oberdsn
S dnalie 5 oy )b Glbgen iwn Jlb
500 sladigs o polie ol adlil I as luuls
OFmer Slho dgpe p SlFa 4 dlgie w)b
S b)) g JSde ey oS (S 4y Joos
Blos Ko wlanily Sl Copi awied
055U 4l (SeSigie glagiagy M e
slopgiss)S g (Siwgm sloogS om aba)
ol Coodl 4 dogi bl 0dds yasudie SewdS
aax 1 g )l dodl diej cpl > W (g9dge
wlagels 5 edlimal b Gl 5l (o2g)S
St sgae lapgises)S (balusa)
) Suog ooy sy elail T(BAC)
5 AL a (coy sy FISH (SiS5 (6,55,
b cudge 9> b S Sl (clapgiges s
Feng et al., 2009; Feng et al., ) .S slolis
i b dgd0 cel Cuidse oyl (2013

b g b gagun i dlo ol mle g9y » (SuiBigiumw

2. Bacterial artificial chromosome
3. Fluorescence in situ hybridization

«(Chaarani et al., 2004; Leon et al., 2001
Poormohammad Kiani ) (s jiwsd sl el,b
(et al., 2007; 2008a; Herve et al., 2001
Rachid Al-Chaarani et ) Sjals sl el b
Huang et al., ) Sslogw (ol (al., 2005
(2007; Flores-Berrios et al., 2000a
(Flores-Berrios et al., 2000b) _l5plul
Flores-Berrios et al., ) cuwdigsy muowmds
Perez-) eq, S kiwl ol ol (2000c
Lexer et ) ,si Joos (Vich et al., 2004b
«al., 2003; 2004; Ahmadpour et al., 2018

(Soleimani et al., 2018)  Sis  Joou
5 ol 4 (g Sl 5l 55 b el
Burke et al., 2002) 5,581 a5 Jal x4,
9 oap ¥, {Rieseberg et al., 2003;
G o g Jley s cos O lal
Ebrahimi et al., 2008; 2009; Haddadi et )
2,5 s,Lil (al., 2010
B e bgas 0,530 asbla peis o5l
Cuol 00 03) (wesd b yodee YEo U YO
Arumuganathan and Earle, 1991; Price et )
Kane et al., al., 2000; Baack et al., 2005;
OB 9ol WA+ + 3930 oS ol pgi Jobo (2011
g A4 59y GB 9o Bl o dom )3 5 035,
sl (Sojib 428 59y b Qe 3 Jolas Ly
L .(Poormohammad Kiani et al., 2007a)
oAiS J S Aly o) olgie '3 abadd
Joe 38y Sbadids (0 Dged astie |y phe Claw
Looh 3 ol k5 QTL o g
4l & QTL b 2pd 00 gldl i (sl SOl
Huang et al. Jle (gl g 3900 (55 Sog8

o sl Gledde 88> pbais eg il (VoY)

1. Fine mapping



A (Helianthus annuus L.) o)s,5b31 JoSUge ¢ Jgliie (o350 10,0 g 592 o0

(Schuppert et al, 2006) FAD2-1
&y y slen SSR 4 INDEL sla,Silis
b YU Syl sely sl ool
olaad 1 edlatwl b (6, Sl lady i 00,8
U agd oo cel g 39800 plonl &S jl Sy
G oy Gl &S Gl 2y sldieSS e
Iobe ) aasl (S Jols b cuwl (Ses
&S Sbld ol ass jd 908 slells adls
Ngd Cublyyy g o odpdgy S|y Glagb Ll
ol Sy il walgs dlalinMo LB tals
Spee Ok Sl s pllid 4 gl Jes
959095 Sl ()5 Jlis ol Kos 28
SW laasby > b,k sy claaseS
sl Bl S0 b sl (7 g S i) (S
sbo glacond Lol ool Cllas i
Sl b 2gls Blo wwlgl jobay iy pyi]
sl ki SaST L il 5 Slos d9uy sl 58T
bl el oass Jols (o3bj cdpiy (J5Sse
Fodle e (S Gl Je¥se sl Silis
b B 5ledgs S daw Jod 5l 2o L lai o
odlatwl g7 o F2 dile adgl (sl fus ;3 44 o5l
ayio 3 38ee b)) sl S Lo e 9 2900
oslizl 1, (Qi and Ma, 2020) J,.51 g s
loy; TS e 4 Sl SeSay S
by amshy (£9)0 Shbw 5 Sj 4 Cuglis
Bge 9> &5 NS Awd eddeep oY)
SO R 2)90 w3 9 Kj & Cueglie slagy)
D92 04 ooy (S)lew 93y & Cuoglie
oxiSTy (sla 5 (oo Yoro L 39> )
Py it bcwnd g e slp
Ol o s & ab LT Sl

Oeil lacpY p Jl lapgige S
g oliwd B

G 31l Kiags 5 6,5 sl singsy
cel wWwlaslls golfa slaby sl oS
Oy Ce s g bl By anje Shals
als 0 wloas SewdS (dlpay cladoliy 4
hlrd (2bgyl owy SIUE )3 o8,
Tl )L 390 4y yoads 45" Sig hakae 1 0 Bl
2 el ons pMel Lalls ully B ols
b sade ooy 3 udly celapyy dnsiS
o 5 e 3 995 Sl 2,0 ke
buwgs oad &il)) )3y 5l Jools glosypun b oy s
o Vel G 98T B0 o duwlde [S0l54
Sl 595 4l Ghey ol a5 cul
oiiedly il b Ly Gis) Sltes omed
a0bs] Josdlygiwd olwl s Ll )5 305 oo odlaiul
UPOV) Lol sas ol J clilis il
Sl | Siighige Slio oeny
o 51 Ll i o odlial S oyl (el ootljoze
Sl bl Sl oylenlegs ) cla,Kilis Y-V
O Sln elie G sl g o Kiagh
b o ol 1 Gl plisis glagyY gt
A8 o odlatwl Was 08, Cud

SH o glaacly > (JoSge sla) Sl
(E9y0 Shpi 4 Cunglie (3)5 3)ly (sl (135
00 olisl Y Syl o ¢ julls JS &) Congli
Lawson et al., 1998; Dimitrijevic et ) cuwl
S8 L, ol (al., 2010; Jocic et al., 2010
b o B a4 S5 Sl (sl SiLis
Ndgr ol dinll Segi) 9 Sui) Olalllas

05 wdYl Jlg Slolls b cwl a3 &0

2. Introgression
3. Pyramiding

1. International Union for the Protection of New
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