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Abstract

The present study was conducted to detect thepcesof blast resistance genes in
cultivated rice in Myanmar. Thirteen blast resismmgenes —Pib, Pik, Pik-h, Pik-m, Pik-s,
Pi7, Pish, Pita, Pita-2, Pizt, Pi(5)t andPiz-5 — were screened on 57 released varieties by
using 13 linked markers; 12 Simple Sequence Remsatsone Insertion Deletion, through
polymerase chain reaction based methods. The gefnetjuencies of these 13 major blast
resistance genes ranged from 43.86%&-(n) to 7.02% Piz-t) whereasPita resistance gene
amplicon was not observed on all tested variefibe.Pik-m gene was detected as the most
prevalent one amongst the genotypes followedPl# which distributed in frequency of
42.11%,Pik , Pita-2 and Pi5(t) (22.81%),Pik-s (21.05%) ,Pib and Pik-h (19.30%), Pik
(17.54%),Piz-5 (14.04%) andPish (12.28%). The genotypic variation between theastel
varieties was detected. Among 57 released varjdtesvarieties — Manawthuka and Mote
Soe Ma Kyway Pyay line MMK 03-23-3 — possessed sduast resistance genes the other
12 varieties carried single genes, five varietia® fresistance genes, 13 varieties four
resistance genes, six varieties three resistanuesgend 15 varieties two resistance genes. In
the rest four varieties resistance genes couldbaamplified by tested markers. This study
provided the information of resistant varietiesttiwdl be beneficial in pre-breeding program
for developing of rice blast resistance varieties.
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Introduction

Rice diseases were one of the major yield limifexggors in Myanmar. Among them,
blast is one of the most serious when its incidestegts in seedling stage of susceptible
variety. The occurrence of blast had been repoirtetbwland ecosystem in Ayeyawady
(CARI 2000). In 2002-2003 cold and dry seasond, b&sst epidemic followed by neck blast
was detected around Yezin area on the variety [RBihg 2004). Aye et al. (2015) reported
the occurrence of blast disease in 2013 early sunamgk 2014 rainy season in Nay Pyi Taw
Union Territory. During 2015 to 2018 rice growingason, the leaf blast and neck blast
occurrence was observed in Aungban, Pindaya, Taunggaukme, Yezin, Lapputa and
Bago (Khaing et al. 2018). Blast disease was affgnt problem in temperate regions but at
the present time it has been found in differentsgstems such as irrigated lowland, rain fed
lowland and upland areas (Zaw et al. 2015; Khatreg.€2018). In blast disease management;
varietal susceptibility, pathogen virulence andmeliic conditions play as major roles.
Chemical control is practical (Gouramanis 1995}, the use of resistant varieties to disease
is the most effective control measure (Hayashl.e2G06).

The major constraints in using resistant variegiesthe rapid adaptability of fungus,
durability of genetic resistance and breakdown edistance due to the newly evolved
virulent races (Wang et al. 2014). To develop neeieties with more durable blast
resistance, two or more resistance genes mustdegporated into individual varieties as
different resistance genes provide resistance fferent isolates. Marker assisted selection
(MAS) has been shown to be especially valuableackbross breeding. In addition, MAS is
a powerful tool for pyramiding two or more genefeefing blast resistance. Many type of
polymerase chain reaction (PCR) based DNA markave been developed in which Simple
Sequence Repeats (SSRs) markers are cost-effactiveseful for applied breeding (Koide

et al. 2009). During 2012-2013 growing season, B8 test lines were screened against



blast disease at three different locations —Yeawmgban and Kyaukme — under natural
incidence and it was observed that 48 tested bhesved resistant to disease. Then, those
resistance lines had been screened for resistagmesBi-9 and Piz-t through molecular
markers. Moreover, 33 Myanmar landraces have beesersed for blast resistance genes;
Pi2-l, Pi2-2, Pi9-1, Pi9-2 andPizt by using molecular markers (DAR 2018). Currendy,
large number of rice varieties resistance to biatid abiotic stress have been released by
Department of Agricultural Research and DepartnzgrAgriculture. But the rice varieties
resistance to blast is still limited. Thereforeg tiresent study was conducted with the aim to
detect the resistant genotypes in cultivated ncéyanmar to provide the information to
develop blast resistant varieties.
Materials and Methods
Plant materials and Genomic DNA extraction

Twenty differentials (IRRI bred blast resistanees$), provided by International Rice
Research Institute, were used as checks for tkspective genes. Total 77 rice varieties
including 57 released varieties provided by MyanrS8aed Bank were pre-germinated in
germinator for 3 days at 30°C and sown in plastig bontaining 1.5 kg of soil. Leaves from
4 weeks old seedlings were cut and kept in pldstgcand stored at —20°C refrigerator. Total
genomic DNA was extracted from frozen leave tissuseng the Cetyl Tri Methyl
Ammonium bromide (CTAB) methods with some modificat following the protocol
described by Ahmadikhah (2008). The quantity andliuof purified genomic DNA was
estimated using NanoDrop ND-2000 (Version 1.3.%rofisher scientific, USA).

Test primers

Twelve Simple Sequence Repeat (SSR) markers amdngertion Deletion (InDel)
marker were used to analyze the estimation ofteegie genes. The information about the

tested markers was shown in Table 1.



Resistance genes detection

PCR amplification was carried out in 10 pl of te@e mixture containing 50 ng
template rice genomic DNA, 10X Ex Taq buffer (10XisTwith 20 mM MgC}), 25 mM
dNTPs, 0.5 ul (10 pmol) of each primer, 1 unit efjlpolymerase (Takara) by using Applied
Biosystem 2720 thermal cycler. Thermal cycler pangirfor PCR comprised one cycle of 4
minutes at 94°C ; 35 cycles of 95°C for 45 secob8SC to 65°C for 30 seconds, 72°C for
30 seconds and ending up with 7 minutes at 72°CtHer final extension. Annealing
temperature was adjusted based on the specificreagent of different primer combinations
and annealing temperature for each primer pairg wkown in Table 1. The amplified PCR
products were loaded by electrophoresis in 3% &gagel stained with Ethidium Bromide
(0.5 pg mt) prepared in 0.5X TBE buffer at a constant volta§@00 V approximately 50
minutes and visualized in UV trans illuminator @8R bands scores were performed using
by a gel documentation system (BIO-RAD, USA).
Results and Discussion

Genotypic screening of 57 released rice varietesed as (1) for presence and (0) for
absence of amplicons generated by 12 SSR and 1 m&@&ers was shown in Table 2. The
estimation of PCR results fd?ib blast resistance gene was detected by visualizaifo
amplicons on 173 bp of positive fragments by u$S&R primer RM208 on the chromosome
number 2. The allele size of individual variety veasnpared with the allele size of IRBLb-IT
13 check variety by RM208 marker. It was observed 11 genotypes could be amplified by
using RM208 marker while 46 genotypes could noatoglified (Table 2).

For Pik-s, Pik-h and Pik-m resistance genes on chromosome 11 were detected by
using RM144 and RM206 SSR markers and k2167 InDsker, respectively. The check
varieties were IRBLks-CO fdPik-s, IRBLkh-K3 for Pik-h and IRBLkm-Ts forPik-m gene

The positive bands were detected at 237 bp on détes compared with the check IRBLKs-



CO (Plate 2), 147 bp on 11 varieties compared VRBLkh-K3 PCR product (Plate 3) and
310 bp on 25 varieties compared with IRBLkm-Ts’sRP@roduct individually (Plate 4). Out
of 57 released varieties, Manawthuka (Code no.#l) MMK 03-23-3 showed the positive
product forPik-s, Pik-h andPik-m resistance genes (Table 2).

The PCR results d?ik genes were estimated by visualization of ampliqgmoesiuced
at 157 bp and 175 bp on chromosome number 11 ceapeath the product size of check
IRBLK-Ku and IRBLKk-Ka by amplifying with RM224 anBM1233 respectively. Among 57
varieties, the resistance genes of 10 varietieg amplified as 157 bp of product by RM224
marker (Plate 5) and of 13 varieties were amplitesd175 bp by RM1233 marker (Plate 6
and Table 2).

The genetic diversity d?Pi7 andPi5(t) on chromosome 11 was estimated by positive
fragment as 116 bp by amplifying RM229 and 157 p@implifying RM21 individually. The
corresponding PCR products were linked with thellted positive bands of check varieties
IRBL7-M for Pi7 and IRBL5-M forPi5(t). The 24 varieties revealed the positive bams f
Pi7 resistance gene (Plate 7) and 13 varietiesPib(t) genes (Plate 8), whereas presence
score (1) of the resistance genes were detectbdvarieties such as Ayeyarmin, Hnan Kar,
Yeanelo 2, Sambha- Mahari Subl and Manawthuka (Cmdé2) by both SSR markers
(Table 2).

The presence or absence of PCR product amplifje@®&M247 and RM7102 were
checked as the size 131 bp and 169 bp of positared hhased on their sequence on
chromosome 12. None of the genotypes could pro#@l8tebop amplicon corresponding to the
check IRBLta-Ya forPita gene (Plate 9). The presence of 169 bp amplicandetected on
13 varieties conforming to the check IRBLta2-PiRta-2 (Table 2 and Plate 10).

The estimation of PCR results f@iz-5 and Pizt rice blast resistance genes were

detected by visualization of amplified product &32bp and 140 bp of positive fragment



using SSR primer RM527 and RM225 on chromosome eur6lPiz-5 gene was scored as
presence on 8 released varieties conforming tadblistance check IRBLz5-CA (Plate 11)
and forPiz-t gene, 4 released varieties were scored as posdivesponding to IRBLzt-IR56
check (Table 2 and Plate 12).

The SSR marker RM5811 is linked to blast resisgtagenePish on chromosome 1,
and shown the presence of 97 bp fragment speoifiith mediated blast resistance gene in
the differential line IRBLsh-B. The presence of jjge amplicons was observed in 7
genotypes (Table 2 and Plate 13).

It was mentioned that the genes affecting blagistance are localized on
chromosomes 6, 11 and 12 (Kodie et al. 2009). im $tudy, seven blast resistance genes
located on chromosome number 11, two resistancesgen chromosome number 6, two
resistance genes on chromosome number 12, ongaregisggene on chromosome number 1
and one resistance gene on chromosome number Zeteed by using molecular markers
through PCR based method. The genetic frequenaregged from 43.86%P{k-m) to 7.02%
(Pizt) whereasPita resistance gene amplicon was not observed omstktd varieties. The
Pik-m gene was resulted as the most prevalent one ambiggenotypes followed bii7
which distributed 42.11%. In tested varieties, tasistance geneRik (IRBLk-Ka), Pita-2
and Pi5(t) were detected with the same frequency of 22.&t# the presence of these 3
genes amplicon could be detected in Manawthuka €Gu42), Yeanelo 2 and Yeanelo 4
(Table 2). The resistance gelfik-s distributes 21.05% followed bib andPik-h (19.30%),
Pik (IRBLK-Ku) (17.54%),Piz-5 (14.04%) andPish (12.28%).

In blast disease management, use of resistamtiearto pathogen is crucial, therefore
many researchers conducted molecular screenindoamd out genetic diversities of major
rice blast resistance genes. Singh et al. (201®esed 10 major blast resistance genes on

192 accessions and reported that the blast resestganePiz-5 was widely distributed



(52.59%) andPita was found to be 19.79% of 192 accessions. Imaah ¢2014) found that
the genetic frequency of nine major rice blaststasice geneBiz, Pizt, Pik, Pik-p, Pik-h,
Pita/Pita2, Pita, Pi9, andPib ranged from 6 to 97% in the selected set of 84gemaplasm.

The results pointed out the genotypic variationMeenn the released varieties. Two
varieties namely Manawthuka and Mote Soe Ma KywggyHine MMK 03-23-3 possessed
seven blast resistance genes. Among 57 releasegtiesyr five varieties showed positive
fragment of five resistance genes, 13 varietiesfbadresistance genes, six varieties showed
the present of three resistance genes and 15 iearretvealed at least two resistance genes
and 12 varieties carried single blast resistanceegén their genotypes. The resistance gene
in other four released varieties such as Shwe Bywel, Shwe Asean, Khun War Taung Pyan
and Bay Kyar Taung Pyan could not be detected éyeasted markers (Table 2).

As the information of resistant genotype of ricigties was mainly involved in
blast management program, many researchers workefroblast resistance genes by using
microsatellite markers and then more than 100 kdaesiotypes were identified currently,
including 45% from japonica, 51% from indica and 48am other genotypes (Xioa et. al
2010; Sharma et al. 2012). But the effectivenesiesistance genes varied depending upon
their association in rice genotype. Khan et al1@®Qeported that the genBssh, Pi9, Pita-2,
and Pita were effective in Bangladesh. In addition, Imamakt(2014) described that the
genesPi9, Pita-2 andPiz-t were more effective than the others in prevenhilagt infection.
Variar et al. (2009) also reported that in Ind®gé-m multi-gene family andPib genes were
moderately distributed among the tested varietigsnbbne of the varieties possessing these
genes showed resistance reaction in disease resstaaluation study.

In Myanmar, more than 100 rice varieties wereaséd for various ecosystems by
Department of Agricultural Research. According tioveyed data during 2010-2015, farmers

preferred to grow Manawthuka, Sin Thu ka, Sin Thvett, Shwe War Tun, Ayeyarmin,



Thee Htat Yin and Shwe Thwe Yin in pre/post monsseasons (Hlaing et al. 2017). Among
these varieties, Shwe Thwe Yin was reported touseeptible to blast disease in Yezin area
(Naing 2004; Aye et al. 2014 and Zaw et al. 2088) benefit cost ratio for Shwe Thwe Yin
was calculated as 1.5 (Htwe et al. 2017), thisetarshould be emphasized in varietal
improvement for blast resistance. Zaw et al. (20E@prted that the resistance geRes
Pita2, Pib andPi-sh could be used as a source of resistance genesddoreeding program
to manage blast disease in Myanmar. The preseily gwovided the information of
resistance varieties that will be beneficial in-preeding program for development of rice
blast resistance varieties.
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Table 1 The information of the test primers for andyzing resistance genes on 57 released rice varedi

Anne-

Expected PCR

Linked R Type aling tempe  Forward and Reverse primer Chromosome product size (bp) Reference

marker gene ra(lgtCU)re sequence no.

RM208  Pib SSR 55 5-3TCTGCAAGCCTTGTCTGATG 2 173 Hayashi et al. 2006
3"-5TAAGTCGATCATTGTGTGGACC

RM144  Piks SSR 55 5-3TGCCCTGGCGCAAATTTGATCC 11 237 Hayashi et al. 2006
3"-5’GCTAGAGGAGATCAGATGGTA

GTG CATG

RM206  Pik-h  SSR 55 5-3'CCCATGCGTTTAACTATTCT 11 147 Sharma et al. 2005
3"-5CGTTCCATCGATCCGTATGG

k 2167 Pik-m  InDel 65 5-3'CGTGCTGTCGCCTGAATCTG 11 310 Fjellstrom et al. 2006
3"-5'CACGAACAAGAGTGTGTCGG

RM224  Pik SSR 53 5-3’ATCGATCGATCTTCACGAGG 11 157 Fuentes et al. 2007
3"-5TGCTATAAAAGGCATTCGGG

RM1233 Pik SSR 51 5-3TTCGTTTTCCTTGGTTAGTG 11 175 Fjellstrom et al. 2006
3"-5’ATTGGCTCCTGAAGAAGG

RM229  Pi7 SSR 55 5-3'CACTCACACGAACGACTGAC 11 116 Hayashi et al. 2006
3"-5CGCAGGTTCTTGTGAAATGT

RM21 Pi5(t) SSR 57 5-3’ACAGTATTCCGTAGGCACGG 11 157 Cuong et al. 2006
3"-5GCTCCATGAGGGTGGTAGAG

RM247 Pita SSR 55 5 -3TAGTGCCGATCGATGTAACG 12 131 Eizenga et al. 2006
3"-5'CATATGGTTTTGACAAAGCG

RM7102 Pita-2 SSR 55 5 -3TTGAGAGCGTTTTTAGGATG 12 169 Liu et al. 2002
3-5TCGGTTTACTTGGTTACTCG

RM527 Piz5 SSR 55 5-3'GGCTCGATCTAGAAAATCCG 6 233 Fjellstrom et al. 2006
3"-5TTGCACAGGTTGCGATAGAG

RM225  Pizt SSR 53 5-3TGCCCATATGGTCTGGATG 6 140 Hayashi et al. 2006
3"-5GAAAGTGGATCAGGAAGGC

RM5811 Pish SSR 65 5 -3'GGATTTGGTCGAACAGGTTG 1 97 Fjellstrom et al. 2006
3"-5TTCGCGCTCTCCAAGCTC
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Table 2 The genotypic analysis of 57 released vatiies for blast resistance genes

Sr. Code Variety name Blast Resistance gene Total no.
No. No. Pib Pik-s Pik-h Pik-m Pik Pik Pi7 Pi(5)t Pita Pita-2 Piz-5 Piz-t Pish ofgene

1 17 Ayekarihmwe 0 O 1 0 0 O 0 0 0 0 0 0 ) 1
2 5 Ayeyarmin 0 o0 0 1 0 0 1 1 0 0 1 0 0 4
3 51 Bay Kyar TaungPyan 0 C 0 0 0 0 0 0 0 0 0 0 0 0
4 30BR11Sub1 0 0 0 0 0o 0 1 0 0 C 0 D 0 1
5 57 Bu Kyauk 0 1 0 1 0O 0 o 0 0 0 1 o 0 3
6 10 Hmawbi 2 1 1 0 0 0O 1 o 0 o 1 0 c 0 4
7 7 Hnan Kar 0 1 0 0 0 1 1 1 C 0 1 C 0 5
8 24 Hsarngankhansinthwelatt O 0 0 0 1 0 0 0 0 1 0 0 0 2

9 52 Innmayebaw 0O O 1 0 0o 1 C 0 0 0 o] 0 0 2
10 3¢ IR 747 0 ©O 0 1 0O 0 o 0 o 0 0 c 0 1
11 2¢ IRRI 119 0 © 0 1 0O 0 o 1 o 1 0 c 0 3
12 48 Khun War Taung Pyen 0 0 0 0 0 O 0 0 0 0 0 0 0 0
13 5€ Kone Myint 2 0o 1 0 1 0O 0 o 0 C 0 0 o 0 2
14 35 KTD 6 0O O 0 1 0 0 1 0 0 0 0 0 0 2
15 4 Kyaw Ze Ya 1 1 1 0 0 0 1 0 C 0 0 o 0 4
16 1 Manawthuka 0 1 1 1 0O 1 0O 0 0 0 1 0 0 5
17 4Z Manawthuka 0 1 0 1 L1 1 1 0 1 a 0 0 7
18 54 MMK 03-23-3 1 1 1 1 0O 0 o 1 0 0 1 0 1 7
19 55 MMK 03-25-2 1 1 0 1 0O 0 o 0 0 0 1 0 1 5
20 2 MMK 03-8-1 1 1 0 1 0O 0 O 0 0 0 1 0o 5
21 36 MR 9 0 O 0 0 0 0 1 0 0 0 0 0 0 1
22 20 Myaungmyamay 0 o0 0 0 L 0 1 C o} 0 0 2 0 2
23 4¢ Nga Kywe 0 O 0 0 0 1 o 0 o] 0 0 o 0 1
24 50 Nga Kywe Taung Pyan Q3 0 0 0 0 O 0 0 0 0 0 0 1 1
25 4€ Paw San 1 0 0 0 0o 0 0 C 0 0 0 1 0 2
26 47 Paw San Latt 0 O 0 1 D 1L 0 1 0 0 0 0 o 3
27 8 Paw San Yin 0 O 0 0 0o 0 1 0 0 0 a 0 1 2
28 25 Pyi Myanmar Sein 0 0 0 1 L 0 0 1 0 1 0 0 O 4
29 18 Pyi Taw Yin 0 O 0 0 1 0 1 0 0 0 0 0 0 2
30 27 Sambha- MahariSub1 0 0 0 1 0 O 1 1 0 1 0 0 0 4
31 2€ Shwe Asean 0O 0 0 0 0 0 0 0 0 0 0 0 0 0
32 34 Shwe Manaw c 0 0 1 0 0 1 C 0 0 0 0] 0 2
33 41 Shwe Myanmar 0 O 0 0 0o 0 0 0] 0 0 0 0 1
34 1€ Shwe Pyi Hmwe 0 0 0 0 0 0 0 o] o} 0 0 2 0 0
35 32 Shwe Pyi Htay c o0 1 0 0 0 0 0 0 0 0 D 1 2
36 2 Shwe Pyi Tan 0 1 0 1 0o 0 0 C o} 1 0 3 0 3
37 11 Shwe Thwe Yin 0 O 0 0 0o 0 1 0 0 0 a 0 0 1
38 6 Shwe War Tun 1 0 0 1 1 0 1 0 0 C 0 D 0 4
39 40 Shwe Yin Aye 0 O 0 1 0 ¢ O 0 0 0 0 0 0 1
40 14 Sin Aye Kari 0 O 0 0 1 1 0 C 1 0 o 0 3
41 2 Sin Thu Ka 0 O 0 0 1 0 1 0 0 0 0 0 J 2
42 3 Sin Thwe Latt 0 O 1 1 0 ¢ O 0 0 0 0 0 0 2
43 29 Swarna Sub 1 0 @ C 0 0 1 1 0 0 0 0 1 0 3
44 2TDK1Sub1 0 O 0 0 1 1 1 0 0 1 0 0 0 4
45 9 Thee Htat Yin 0 1 0 0 o ¢ 1 0 0 0 0 0 0 2
46 1¢ Thiri Thuka 0 o0 0 0 0O 0 1 0 o 0 0 c 0 1
47 44 Thuka Hmwe 0 O 0 1 0 0 0 0 0 0 C 0 0 1
48 3¢ Thuka Yin 0 o0 0 1 0O 0 o 0 C 0 0 1 0 2
49 2 Yar 2 Tun 0 O 0 1 0 @ 0 1 0 0 0 0 J 2
50 15 Yar 8 0 O 1 1 0O 0 1 0 0 1 0 0 0 4
51 1Z Yatana Toe c 0 0 0 0 0 1 C 0 1 1 1 0 4
52 21 Yeanelo 1 1 0 1 0 0o 1 0 1 0 0 C 0O o 4
53 22 Yeanelo 2 0 O 0 0 11 1 1 0 1 C 0O o 5
54 3 Yeanelo 3 1 0 0 1 1 0 1 0 0 0 C 0O o 4
55 45 Yeanelo 4 1 0 0 0 0 1 @ 1 0 1 C 0O o 4
56 31 Yet 100 0 O 1 0 0 0 o 0 0 0 0 o 0 1
57 37 Yezin Lone Thwe 1 0 1 1 0O 0 0 0 0 0 0 0 1 4

Total 11 12 11 25 10 13 24 13 0 13 8 4 7

Resistance genes were scored as (1) for presedd@)aior absence of positive fragment of respectharker
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M C 21 22 23 24 25 26 27 28 29

M C 11 12 13 14 15 16 17 18 19 20

173bp, 173bp 173bp.

M C 41 42 43 44 45 46 47 48 49 50 M C 51 52 53 54 5556 57 C—

M _C 31 32 33 34 35 36 37 38 39 40
173bp= 173bp= 173bp=

Plate 1 Agarose gel electrophoretic pattern of 57 released rice varieties generated by using RM208 SSR marker where lane; M= 100bp DNA
marker, C=IRBLb-IT 13, C— = CO39 and number1-57 represent code no. of released rice varieties as described in Table 2
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Plate 2 Agarose gel electrophoretic pattern of 57 released rice varieties generated by using RM 144 SSR marker where lane; M= 100bp DNA
marker, C= IRBLks-CO, C— = CO39 and number 1-57 represent code no. of released rice varieties as described in Table 2
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Plate 3 Agarose gel electrophoretic pattern of 57 released rice varieties generated by using RM206 SSR marker, where lane; M= 100bp
DNA marker, C= IRBLkh-K3, C—= CO0O39 and 1-57 represent code no. of released rice varieties as described in Table 2
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Plate 4 Agarose gel electrophoretic pattern of 57 released rice varieties generated by using k2167 InDel marker, where lane; M= 100bp DNA
marker, C=IRBLkm-Ts , C— = CO039, and 1-57 represent code no. of released rice varieties as described in Table 2
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Plate 5 Agarose gel electrophoretic pattern of 57 released rice varieties generated by using RM224 SSR marker where lane; M= 100bp DNA
marker, C= IRBLk-Ku, C—=CO039 and 1-57 represent code no. of released rice varieties as described in Table 2
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Plate 6 Agarose gel electrophoretic pattern of 57 released rice varieties generated by using RM1233 SSR marker where lane, M= 100bp DNA
marker, C= IRBLk- Ka, C— = CO39 and 1-57 represent code no. of released rice varieties as described in Table 2
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Plate 7 Agarose gel electrophoretic pattern of 57 released rice varieties generated by using RM229 SSR marker, where lane; M= 100bp DNA
marker, C=IRBL7-M, C—=CO039 and 1-57 represent code no. of released rice varieties as described in Table 2

M C 41 42 43 44 45 46 47 48 49 50 M C 51 52 53 54 55 56 57 C-

175bp.

M C 11 12 13 14 15 16 17 18 19 20 M C 21 22 23 24 25 27 28 30

M C 51 52 53 54 5556 57 C-

116bp

14



M C 1 234 56 7 8 910 M C 11 12 13 14 15 16 17 18 19 20 M C 21 22 23 24 25 26 27 28 29 30

157bp- o

M C 31 32 33 34 35 36 37 38 39 40 M C 41 42 43 44 45 46 47 48 49 50 M C 51 52 53 54 55 56 57 C-

157bp

157
bp 157bp 157bp

Plate 8 Agarose gel electrophoretic pattern of 57 released rice varieties generated by using RM21 SSR marker where lane; M= 100bp DNA
marker, C=IRBL5-M, C—=CO039 and 1-57 represent code no. of released rice varieties as described in Table 2
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Plate 9 Agarose gel electrophoretic pattern of 57 released rice varieties generated by using RM247 SSR  marker where lane; M= 100bp DNA
marker, C=IRBLta-Ya, C— = CO39 and 1-57 represent code no. of released rice varieties as described in Table 2
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Plate 10 Agarose gel electrophoretic pattern of 57 released rice varieties generated by using RM7102 SSR  marker where lane; M= 100bp
DNA marker, C= IRBLta2-Pi, C— = CO39 and 1-57 represent code no. of released rice varieties as described in Table 2
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Plate 11 Agarose gel electrophoretic pattern of 57 released rice varieties generated by using RM527 SSR marker where lane; M= 100bp DNA
marker, C=IRBLz5-CA, C—=CO039 and 1-57 represent code no. of released rice varieties as described in Table 2
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Plate 12 Agarose gel electrophoretic pattern of 57 released rice varieties generated by using RM225 SSR marker, where lane; M= 100bp DNA
marker, C= IRBLzt-IR56, C— = C0O39 and 1-57 represent code no. of released rice varieties as described in Table 2
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Plate 13 Agarose gel electrophoretic pattern of 57 released rice varieties generated by using RM5811 SSR marker, where lane; M= 100bp
DNA marker, C=IRBLsh-B, C—=C039 and 1-57 represent code no. of released rice varieties as described in Table 2
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