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Table 1. Code, name and longitude (N) and latitude (E) of collection site of confectionery sunflower accessions used

in the present study
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(b-v) 55kl JIs ISSR 5kl (0-¥) S5kl Jgs O93geed Fa iy S j]
CACACACACACACACAT UBC-816 TCTCTATTTATAGCCGGAGAGGTG LTR-1062
ACACACACACACACACAC UBC-826 GATCCGGTTTCACGGGACTTAC LTR-1063
ACACACACACACACACG UBC-827 CGAAGAACAAACCGAATCACC LTR-1064
- - GGTTTAGGTTCGTAATCCTCCGCG CF
- - ACAGACACCAGTGGCACCAAC CR
- - TAACGGTGTTCTGTTTTGCAGG US1(UF)
- - AGAGGGGAATGTGGGGGTTTCC US2(UR1)
590 (Y Jsio) REMAP S5kl o 4 IRAP Sslel v Con g g bS
ly o995 o WA S o b Skl plcd)S )13 wyp Carorr Swis§ ;U lw g Egid owy0

G S Gl oyy APV &S a4 piSS
3 o 6V T IS0z (1 JS3) digy IS
3590 byl (Vb 2L 4 gy |y pols Giagy
DAY 2l caws bS] iS55 g s je i
51 eslazwl b Neighbor JE)ining ooy b S @50
a1y dolllas )50 13, Sk8l (glaodss DARWING 5815 3
Lasg,$ 51 o o o (¥ JS8) 5,5 abpppns 055 T
Dy L,’JL.el)D i d]oLuo )l u_v‘.ba.)y Jm‘.w

38l ey 5l eoliiwl b cures (Si5j Hlidle adlae
sodg 1y (K=Y) Jlis! Cores ;5 ¥ Structure
2 g K glgie 4 K=Y g 0000 ololid adllas )90
Cugas mrw guple dbre 5 Cumer b (4059
Y JS3) 55 s (Q ) ¥ 53 31
sk Jlosn b oY JS5) M)l 3 onds &3l golis o]
Jol Jdle i & slie 38 YA Cogac oy Ve
38 W cugas wopd Vel it Jlsl by (50)5)
ggoome Wl () poo sUSlo pj 4 (3laie
S Cogac duoyd gl adllas 3y50 31,8) o y> AD/AY
s eilaiBl o131 ko yd F/VY D90 5 /Y goluo L g
(F US) sl IV ) 3208 Cugits o

Cuypd 5 sl Alypl (Sle STs ¢ JBls olie
Jloy bulpd dw cod (b))l 3)90 Clio (55 Ol sy
yiolyb ol ool ¥ Jgas j3 (St mad g pMe i
S S 3 T
&S opl Judo a4 g 009 aures 53 £45 3)5l p sl s li
aal b g cin pSoilul sy b cov jles ol
sbylins )05 4 Conasd cplpli 0,5 o3 )18 () s
e slp ok g canl JIy53 0 i Chonl I g
I) L?)’Lo‘ Lﬁbwjﬁ):,{ ;«:.95}4 L?M.o‘ Dl}c 2 Clo
ol 3 el Ol cups b Olas A8 o el
oy Yl s 16 Ol Caa (g yeS
LS g @M 5 Jloy llyd cod gl Ol
St (59 ¢S g o Olas 4 baye iy 4 (Sis
OlFe T g 53 0l &)l gl 4 a5 b oy Bl 5 g
AL jladlhs 3)90 (S35 qulio &5 3905 (g S e
Ll o0 9 0392 )12y05 2 (ulio 55 jlord b))l Clico
Solpay ealatwl dyge Gl Gyl SNl asly y
5,8 )48
Sl plulid 5 bloyl 4505 53 il & 4295 L
hoolatwl b adllas 5yg0 Cumer Hlid b bl cplply ol


http://jcb.sanru.ac.ir/article-1-388-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-10-21 ]

Table 3. Simple statistics of evaluated charactersin confectionery sunflower accessions under normal, moderate and sever drought stressed conditions
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Figure 1. IRAP (U81-U82; the figure up) and REMAP (U82-UBC827; the figure below) fingerprints of some
confectionery sunflower genotypes
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Figure 2. Cluster analysis of confectionery sunflower accessions by using Neighbor Joining method based on
retrotransposon-based molecular markers data
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Figure 4. Cluster analysis of 48 confectionary sunflower accessions based on retrotransposon-based molecular
markers data by using Bayesian method in the software pakage of Structure. Each color shows one subpopulation or
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each genotype, respectively.
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Table 4. Retrotransposon-based molecular marker identified for eualuated traitsin confectionery sunflower panel bu

using general linear model (GLM)
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using mixed linear model (MLM)
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Abstract

In this study, 12 retro transposons-based primers (7 IRAP and 5 REMAP primers) and
general and mixed linear models (GLM and MLM) were used to identify molecular markers
associated to 22 agro morphological traits in 48 different confectionery sunflower accessions.
Studied accessions were divided into three main groups using Neighbor Joining method. Study
of population structure as a prerequisite for association analysis showed that there is two
possible subgroups (K=2) in the studied population. Based on GLM and MLM, 131 and 117
loci showed significant (P<0.01) association with assessed traits under different environmental
conditions, respectively. Common markers between some of studied traits can be possibly due
to pleiotropic effects or linkage between genomic regions involved in these traits. Obtained
results from this study offered valuable information on the genetic basis of studied traits that can
be used in breeding programs to production of high performance varieties of confectionery
sunflower.
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