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Assessment of diversity and validation of microsatellite markesr associated with

salinity tolerance in rice (Oryza sativa L.) genotypes
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Table 1. Rice genotypes characteristics used in this experiment

3, Er eSS e 3, Er oSS e 3, Er oSS [:25
No. Rice genotypes Origin No. Rice genotypes Origin No. Rice genotypes Origin
1 Ghasr-o-dashti soll,as Local 3 21 Ahlami-Tarom el sl Local = 41 Hasansarei-Atashgah o&sT gl e Local s
2 Gerdeh os§  Local 3 22 Dasht css  Local s 42 Hasan-sarai-P.Gh M odomy gl o= Local s
3 4 f  Local 3 23 Dom-Siah obwps Local = 43 Zireh «p;  Local 3
4 Gharib —.#  Local 3 24 Neda I Improved ois ~Sol 44 Tarom-Amiri sleb Local s
5 Shahpasand Aesls  Local 3 25 Tarom-Mahali sl Local = 45 Ali-Kazemi b & Local s
6 Hassan-saraei &l o= Local 3 26 Onda Onda Italy Uk 46 Gil3 ¥ S Improved ous Sl
7 Mehr 4 Improved ois Sl 27 Anbarbo se  Local = 47 Champa-Boudar Jsplex  Local 3
8 1IR28 IR28 IRRI & 28 Sang-Tarom e X Local = 48 Dorfak ¢S, Improved o -3l
9 Amoll y T Improved oo - 29 Sang-Jo & Local - 49 Gill v S Improved eus Sl
10 Rashti s, Local 3 30 Gharib-Siah-Reyhani Sbwsbecs #  Local = 50 Domsefid Liwpes  Local 3
11 Sadri sy Local - 31 Hasani s> Local = 51 SHZ2 SHZ2  China e
12 Anbarbo-Ilam el s e Local - 32 Jahesh e Improved ous -3l 52 Line229 Line 229  Exotic o
13 Abji-boji s w1 Local s 33 Tabesh ot Improved ous ~Sol 53 Dom-zard 55¢>  Local s
14 Mir-Tarom ek . Local s 34 Fajr s Improved o.s -3l 54 Sahpasand-Mazandaran 4%k Asls  Local s
15 Ghashangeh &25 Local 3 35 Sahel J>L Improved o -l 55 Tarom Deylamani slbsab Local s
16  Deylamani s> Local s 36 Bejar Jbw  Improved ois Sl 56 Tarom-Pakotah Sl Local s
17 Mohamadi-Chaparsar s e Local 3 37 Nemat Cwx Improved ous -l 57 Shiroudi $25,-4  Improved s~
18 Mosa-Tarom el s Local - 38 Sepidroud 35,4 Improved eis Sl 58 1R29 IR29 IRRI s
19  Rashti-Sard 5w &5, Local 3 39 Khazar b7 Improved o -3l 59 Pokkali Pokkali  India NUIN
20 Amol3 ¥ JT  mproved o -l 40 Tarom Mantagheh aibie oyl Local s
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Fig. 1. Plastic box features used for screening of rice genotypes under salinity stress at vegetative stage.

a: plastic box, b: nylon net, c: styrofoam plate and d: supporter (Gregorio et al., 1997)
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Table 2. Microsatellite markers characteristics used in this experiment

) S p333235 Jiasl gles BPE3E (o 5San 5 i) S5ET g :
No. Marker Chr. Anealing temp. (°C)  Band size (bp)  Primer sequences (F=Forward, R=Reverse) Reference

1 RM572 1 55 259 F CGGTTAATGTCATCTGATTGG Ammar, 2004
R TTCGAGATCCAAGACTGACC

2 RM3627 1 50 116 F GGCTACTCGAGCAAGCTCTG Poland ef al., 2004
R ACCTACCCGTCATCCCTCTC

3 RM8094 1 55 209 F AGTTTGTACACATCGTATA Singh et al., 2007
R CGCGACCAGTACTACTACTA

4 RM10839 1 60 206 F ATGCCATGAATGTAACCGAGACG Mohammadi-Nejad et al., 2008
R AGAGAGCAATCCATGCATCTTCC

5 RM562 1 55 248 F GATCAGTCGGTCATAAACG Poland ef al., 2004
R CACCTTCCTCTTCTGCTG

6 RM315 1 55 124 F CGGTCAAATCATCACCTGAC Lang et al., 2001
R AAGGCTTGCAAGGGAAG

7 RM111 6 60 124 F CACAACCTTTGAGCACCGGGTC Poland ef al., 2004
R ACGCCTGCAGCTTGATCACCGG

8 RM223 8 67 184 F GAGTGAGCTTGGGCTGAAAC Lang et al., 2001
R GAAGGCAAGTCTTGGCACTG

9 RM5699 2 55 167 F ATCGTTTCGCATATGTTT Ammar, 2004
R ATCGGTAAAAGATGAGCC

10  RM7075 1 60 375 F GCGTTGCAGCGGAATTTGTAGG Reddy et al., 2017
R CCCTGCTTCTCTCGTGCAGTCG
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Table 3. Mean comparison of seedling traits under normal and salinity stress treatments for 10 most tolerant and 10 susceptible rice genotypes

GF 55 S Jee

Most tolerant genotype

SEE5 S e

Most susceptible genotype

Frsbadss s T (Gl gme walS ol Frebadss s T (Gl gme walS ol
Rice genotypes RWC (%) Seedhng height (cm) Rice genotypes RWC (%) Seedhng height (cm)

Domsefid Ldw p> ¥4.56™ -0.38" Onda -6.87" 0.90™
Hasani . -1.01" 2.72% Mosa-tarom 18.17+ 3.48x
Rashti E>3) 1.94m 1.35m Jahesh 8.12m 0.99
Sang-Jo P -0.63" 242 Khazar 19.94 0.69
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Tarom-Mantaghe dibse oyl 0.49s 1.91" Hasan-sarai -0.57ms 0.46"
Neda kY 5.85™ -0.58" Mehr 9.38 0.02
Shahpasand-Mazandaran = o4l desls -4.79ms 3.22s IR28 6.69m 0.39"¢
Shiroudi (§39 s -4.02" 0.18™ Anbarbo-Ilam -5.29m 1.42m
Pokkali IS s 5.36™ 1.05™ Line229 7.18™ 0.01

Mean § - Ll 70.67 7.82 65.91 7.04
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Table 4. Pearson correlation coefficients between seedling traits of rice genotypes under normal and salinity stress treatments

olop pIUI S 0yl 0SS 055 gﬁ i T S ge S Jod oo
Seedling traits GleoalS Slivs Shoot dry weight Root dry weight Seedhng eight Relatlve water content  Salinity tolerance score
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Root dry weight 4oy rl-’ul S 33 C 0.197 o 0.045 ns _
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Seedling height S i)l - *°0.423 -
Relative water content oo O (S giome g 9‘)_(2'535
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ns, =and xx: Non significant and significant differences at 5% and 1% probability levels
- no data in control treatment, §: treatments; S: Salinity stress and C: Control
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Table 5. Polymorphic information content of SSR markers used in this experiment

Trodd ool S 55 Comer

Improved rice genotypes population

Tr s SBGT 55 Corexr
Local rice genotypes population

S S DM (g e & g 5ldas S DM (g e & g3 5ldas
Marker Polymorphic Information Content No. genotypes Polymorphic Information Content No. genotypes
RM315 0.649 22 0.661 37
RMI111 0.224 22 0.053 37
RM223 0.702 22 0.768 37
RM562 0.724 22 0.688 37
RM3627 0.847 22 0.864 37
RM7075 0.690 22 0.369 37
RM10839 0.165 22 0.470 37
RM8094 0.764 22 0.785 37
RM572 0.463 22 0.408 37
RM5699 0.835 22 0.693 37
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Table 6. Performance of markers and number of alleles co-segregated with traits in rice genotypes

under salinity stress

S ot 2S5 T sl oo ST (51 e qutw Ay eSis 03y lsn plbl $SCas 0

Marker No. of amplified allele Relative water content (RWC) Seedling height Root dry weight Shoot dry weight
RM315 3 - 1 - -
RM111 3 - 2 - -
RM223 5 - 2 - 1
RM562 7 - 1 - 1
RM3627 12 17 3 - 1
RM7075 6 - 1 - -
RM10839 2 - -
RM8094 10 2 - 1 -
RMS572 3 - - - 1
RM5699 9 - 1 1 -

L Sl s 65 Jlos! o 3 S a b sty (sla JTF
f: Cosegregated alleles with each trait was selected at p < 0.001
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Fig. 2. Dendrogram generated through cluster analysis on molecular data from SSR linked markers to salinity

tolerance in rice genotypes; L: Local, CV: Iranian improved cultivars
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Assessment of diversity and validation of microsatellite markesr associated with

salinity tolerance in rice (Oryza sativa L.) genotypes
Rouhani, S. A.!, A. Moumeni’, A. A. Ebadi® and B.Ghareyazie*

ABSTRACT

Rouhani, S. A., A. Moumeni, A. A. Ebadi and B. Ghareyazie. 2019. Assessment of diversity and validation of microsatellite
markesr associated with salinity tolerance in rice (Oryza sativa L.) genotypes. Iranian Journal of Crop Sciences. 20(4): 344-

360. (In Persian).

Ten SSR morkers linked to different genes and QTLs responsible for the salinity tolerance in rice, including
Saltol QTL which located between zero to 8 CM of the genes, were used to validate their co-segregation with
salinity tolerance. Fifty nine diverse rice genotypes including local and improved cultivars mostly from Iran and
few exotic rice genotypes were tested during 2009-2011 at Rice Research Institute of Iran, and data were
collected on several important traits such as salinity tolerance, seedling height, root dry matter, shoot dry matter
and leaf relative water content (RWC). The treatments were: a. control with an electrical conductivity of 0.9
dS.m! andb. salinity stress with EC = 12 dS.m™! for all rice genotypes at seedling stage. Molecular screening for
10 SSR linked marker showed that they amplified 60 alleles among rice genotypes. We identified four SSR
markers which significantly co-segregated with at least one trait that was involved in salinity tolerance including;
RM315 with seedling height, RM223 with root dry weight and seedling height, RM3627 with root dry weight,
seedling height and RWC; and RM8094 with root dry weight and RWC. Molecular data clustering through
UPGMA method and Yule coefficient also classified rice genotypes into five major clusters with tolerance to
susceptible reactions. As three aforementioned SSR markers; RM315, RM3627 and RM8094 are located on
chromosome 1, closely linked to Saltol QTL, and co-segreated with different traits in this experiment, they could

be employed to differentiate salinity tolerant rice genotypes in rice breeding programs in Iran.
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