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Assessment of branching phenomenon in the female parental inbred line of
hybrid sunflower (Helianthus annus L.) cv. Azargol
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Tablel. Characterization of the sunflower genetic materials and the of crosses
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Table 2. Characteristics for primers used in this experiment (Rojas-Barros et al., 2008)

ST et (6'---3") F5T Js SieTes Cao§
Primer name Primer sequence (5'---3") Primer type Description
b 55 ' MOCL o5 bl
d ol s BRC g
MOC1R3 CTAACTAGAGATCGAGTAGC Fixed According to MOCL in rice
Gas GGAACCAAACACATGAAGA S -
Arbitrary
@:&L‘z s alin
CTG5177L TGGCACTTTCCCTAACAAAGAG . =t N!A).(B’ MAX4, RM81
Fixed Similar to branching genes
MAX3, MAX4, RMS1
Odd26 CTATCTCTCGGGACCAAAC @ " -
Arbitrary

eSS KuSS 5l s S0 ey 110 58T
safestain Cs sz J g does 53 5 OT 51 ey L
ST i sl 95 5 3DNA 5 ¢l 55,
A gl

Ll M5 5 S5 ge DNl Sl 4 a5 |
Sesgmodits tme 0l KT 45 Sols ds ol
030zl Jds ol e 4y pnm 90l ,T 45,8 SleMbs|
3 "Branching genes" (g JS o3l 3l eslauwl L i
s i Jale slad; (NCBI sLedibl &Sl
Ab | 05 ;s B o ID 5 g sl T
SL i ¥ ) 0T 550 N5 5 (F i)
http://www.arabidopsis.org <ol 31 (05 C—wsYL
olh LS e oo oSST S ! A~ (TAIR)
LSS Sl sl Ly 5 S Tn s 5 asy o5 3
PLACE (http://www.dna.affrc.go. jp/PLACE/) = )

u)f,am,bugwgs;tyuacu
J—rl> a— () Jgs) s g b S (s

Yesd

(CTG5177L/0dd26 ¢ 52T slac S 5

&l —  MOCIR3/Ga5 4 CTG5177L/0dd26
ST .28 8 5 eslinal 5y 50 IS g0 gl )
aale syl oK Sleslaal b )‘JA& Slo e
YooV o ol Juld ,nds Sn 10 olg
S L 5 50 65 au by #) DNA 6 S 51
¢S PCR 10X sl I =y S /0 (DNA
Jgo s /¥ lANTPS Y o Jon =ty boshins 25 S
Eres (0 ¢S Lw) Tag DNA polymerase A1y /0
Sls s Oole 5l A glo iy iSTTy Sl
a3 4F s jo DNAL Sl (gl ai i pulsg
Lgu:&ﬁ@mw}c@smo.MQ;\;dﬁu
KNP W RPN P P K WAL
¥ LT casb Fr e 4 31,8 Sl VY 5 456 ¥
a3 00 sl ¥ Do 4 31§ SLAY glos 4t >
St Fr S an s, S SLa VY 54t PO s w
ool 1 g 483 iy ke 4 51,8 (S VY ol

Jj <9, PCR QYW c)‘fﬂula_ ‘S‘oj?r_v) JZS‘}


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.3.6.6
https://agrobreedjournal.ir/article-1-793-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-15]

[ DOR: 20.1001.1.15625540.1396.19.3.6.6 ]

VAP Sl F ol ceas i dlr 00 oy g sle A"

(NCBI SAedbl o8SL) o T ID 5 andllas 35 50 (05 golusl - 5l

Table 3. Name of genes and their IDs in the experiment (NCBI)
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Fig 1. Banding pattern between two bulks single head (Bulk1) and multi heads (Bulk2) created using primer

pairs MOC1R3/Ga5. C: stands for negative control. M: 1Kb molecular size marker
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Fig 2. Banding patterns derived by PCR using primer pairs CTG5177L/0dd26 in multi heads (Bulk 2), single

heas (Bulkl), and two suspicious plants #13 and #6. C-: negative control. M: 1Kb molecular size marker
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Fig 3. Banding pattern derived by PCR using primer pairs MOC1R3/Gab between suspicious plants (indicated by #,
Table 1), three real multi head lines (RF154, R-39, and R-14) and two real single head lines (A1221 and A19).
Band differentiating single head from multi head lines is indicated by arrow at the right side of the gel

M: 1Kb molecular size marker
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Table 5. Cis-elements responsive to environmental condition and involved in developmental stages and their respected number promoters of branching genes in

Arabidopsis
Cis elements .. ote
Genes ABRE DRE LTRE SRE MYBIAT MYB2AT MYB2CONSENSUSAT MYBATRD22 MYBCORE

AXR1 - 2 4 2 8 1 4 - 11
LAS 1 2 2 2 4 - - 1 3

LFY 3 - 3 2 2 3 5 1 9

MAX1 1 - 1 1 6 1 4 - -

MAX2 1 2 2 2 7 1 1 1

MAX3 1 5 4 3 3 1 4 1 -

MAX4 - - 2 2 6 - 2 - -

PIN1 - 2 2 2 9 - 5 2 10
RAX1 - - 2 2 4 1 2 - -

RAX2 - - - 8 1 4 - 10
RAX3 - - - 7 - 2 - 4

REV - 3 3 1 3 1 2 - 5

SPS1 - 2 8 6 7 2 3 1 6

STM - - 3 5 7 3 4 1 7

TFL1 - 5 12 - 13 - - - 11
TIR1 2 1 3 2 4 - 1 - 7
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Assessment of branching phenomenon in the female parental inbred line of
hybrid sunflower (Helianthus annus L.) cv. Azargol

Sajadi, S. M.%, M. Soltani Najafabadi? and B. Maleki Zanjani®

ABSTRACT

Sajadi, S. M. M. Soltani Najafabadi and B. Maleki Zanjani. 2017. Assessment of branching phenomenon in teh female
parental inbred line of hybrid sunflower (Helianthus annus L.) cv. Azargol. Iranian Journal of Crop Sciences. 19(3): 255-269.

(In Persian).

Maintenance of genetic purity of parents of hybrid is important in hybrid development and
commercialization. Branching phenotype in maternal line of Azargol, an lIranian sunflower hybrid, is a
challenging. This experiment was carried out to understand thae basis of this phenomenon, and included three
phases. Genetic phase, all possible crosses between plants possessing one, two, and/or three heads (suspicious
plants) were made during 2013 to 2015 in Seed and Plant Improvement Institute, Iran and their progenies were
backcrossed to single-headed parent. Molecular phase, previously published branching-linked molecular markers
were evaluated on individuals from the parents, original single —headed, and original multi head genotypes.
Bioinformatics phase, presence of environmentally responsive cis-regulatory elements in the promoters of
branching genes characterized in other plant species were investigated. Genetic analysis indicated that progenies
of all crosses (239 indivudials) appeared to be single headed plants. Similar banding pattern was observed among
suspicious plants and original single-headed lines, but differed from original multi head genotypes. At least one
cis-regulatory elements responding to cold and drought stress were found in the promoters of branching genes in
other plant species. Results of the three phases of this experiment revealed insufficient evidence to attribute the

branching phenotype in the inbredline of interest to genetic factors.

Key words: Branching, cis-elements, Molecular markers and Sunflower.
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