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Figure 1. Temperature diagram related to the growth period of rice plant in the 2019 crop year
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Figure 2. Evaluation of pollen grain fertility in F2 populazg); of Nemat-tgms/Fajr. Strile plant (A) versus fertile plant
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Table 2. Sterility dispersion pattern in F2 and BCF1 populations based on phenotypic evaluation

Total Plants No. Fertile plants

No. Sterile plants population

2 Sy JS sluss 1ok lads Sl e gladigy Sl Curex
3.15™ 142 46 F2
ons 12 6 BC:

A3l o FISY g YIRE ply i d o yd V90 obaw jd (oljl a3 S b oo 42 ke
Critical x2 with 1 degree of freedom in 5 and 1 percent levels are 3.84 and 6.63, respectively.

RM29 3 RM110 (b ,Slis & Jsis 4 4355 b
WY 5 0IVY Cuipay) sl Swlb oS5 Slglys
s RM29 5 RM110 (cla S35 S5 alols (oo
9 OVF Cpa (ologS @b ulsl » TGMS 5 &
Sl glg @ sl sais 850 ol VV/EY
ol ol ¥ IS5 ;5 RM29
Ohlen 5 SS593(Y0) ()l 5 (39290 gl (olal
P9i9o9,5 2 (V) ohBed 9 63, 5 (1) e 5 55 (F)
ptgms2-1 4 tms9 Ams5 dmsd 5 Jb 4 G Y
i (b (F) hen 5 Ko .l o oS i iy
il Aluged RM27 L tmsd o5 & w8 3,8
Ll ool oy (Yo o)) hlSen 9 VU Ly oo does
S5 & Koy o TOMS-1 Y gy pr eios b
b an |y RM174 5L dMS5 55 g9, 2 anlllas |
Ql)l&m 9 &?b adllas » PLgm| L;‘l> Il C)i‘ Al ‘_',1
)5 RMA92 4 RM279 (cla Sl oy o ol (V)
I Ss sy 5t s b (1) ohlSan o oyeblble .cudls
oY onl 3 eis 0 &S 03,8 ()l TCMS (slacyY
olos sl e ) RM300 5 RM154 oo Sl |
S9) 2 Sl 02 (BIIS (pdime (pl bawgi o ol SiLLS
Ol 3 B CasBae 3 JE Y pojges)S olsS ool
ool okl YK 0 Y pgiges)S 55y p aySOLi

s yga s Al & la 0L (6, X0bye gl e
OF o el gl ey i ls om >
Sl (1) 5as eoliiel Gglie Cumes 3 TGMS
ly ol a8 s s cpdlly o o 1y g9 el
Carar 3 TGMS 15 b diren (o), Silis ool
odlatwl b (1) Sy (Slold i eolaiw] Ciglae WwMS

(V) 2355 sl pj J5oy
r=(2N1+N2) /2N

D5 S i ol Al o CopSaiain oy L e
4 oS Cusl TOGMS 5 5 ,Silts Susj alols asimd
90 SlglE (V1) 2980 Ole (€M) 89a 8l &9
Loy et ol odd &SI Y Jada 33 0l cwyp
5 TOGMS (5 (o (S8f ahols (S 593) yol Sl S
sl 03] ¥ gk 55 LOD 5 adlitul 5,50 (clo,Silis

25,8 ol 115 Jgoss §) edlitsl b LOD apuslors

__\NR o R
LOD =log &0 _Xr

0/5(NR+R)
F= S s Sl
NR = oS g o pais o3l sluss
R= oS 5y shyls maie 31,3 slass


http://dx.doi.org/10.61186/jcb.15.45.164
http://jcb.sanru.ac.ir/article-1-1346-en.html

[ Downloaded from jch.sanru.ac.ir on 2026-05-10]

[ DOI: 10.61186/jcb.15.45.164 ]

250258 dumas 9 L5 b8 JlaS s (65l oo (LSl 00 A oo

\FA Crand Cilige o8y gy 50 (TGMS) Loy &y (lus geniis 5 (5 (13,5 Lieills

sl S )3 )Ll 2,50 Jlgly L SSR (sla Silis (isi5 (Slgl8 i jglaiods 58l (SIS cpgail =Y Joa
Table 3. Chi-squareltest to compare the genotypic frequency of SSR markers with the expected frequency in the
recessive class

No. expected plants with sterile band No. plants with sterile band Primers
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Table 4. Percentage of recombination, genetic distance between marker and TGMS gene and LOD scale
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Figure 3. Band pattern of male sterile (MS) and fertile (F) genotypes
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Extended Abstract

Introduction and Objective: In rice, the use of male sterility is a prerequisite for the
commercial exploitation of heterosis. Two well established male sterility systems in rice are
cytoplasmic genetic male sterility (CMS), a three-line system, and environmentally sensitive
genic male sterility (EGMS). EGMS has two types of mechanisms: PGMS and TGMS. TGMS
lines are sterilized when they are at a temperature above 25-30°C during the cluster and
flowering stages. In order to accelerate the development of TGMS lines in various genetic
fields, marker-assisted selection (MAS) can increase the speed and accuracy of this
transmission. The aim of this study was to identify the chromosomal location of the gene
controlling the sterility trait TGMS and the SSR marker associated with this gene in Nemat
TGMS cultivar.

Material and Methods: For this study, Nemat TGMS cultivar was crossed with Fajr cultivar
to obtain F, and BC; populations for genetic studies. After DNA extraction from 142 genotypes
and PCR, the results observed in F1, F; and BCF; generations clearly indicated that the TGMS
trait in TGMS is controlled by a recessive gene. For this study 14 SSR markers were used to
determine the marker correlated with TGMS gene. The frequency of recombination between
markers and TGMS locus was estimated using maximum likelihood, assuming that all
individuals were completely sterile in terms of TGMS homozygous location. Linkage between
marker loci and TGMS QTL was tested by chi square (x?) test and LOD score.

Results: Among the markers, RM110 and RM29 primers had a high correlation with TGMS
gene (5.74 and 11.63 cM, respectively). Various markers have been reported by researchers for
the TGMS gene on chromosome 2.

Conclusion: The use of mutation in sterilization (TGMS) and variation in cultivar genotype has
led to different markers being reported even for a particular gene. The use of markers that have
a high correlation with this trait (MAS) can facilitate the transfer of TGMS gene to other
cultivars.

Keywords: Molecular Marker, Rice, Segregating Populations, Temperature Sensitive Genic
Male Sterility
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