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Study genetic diversity of Lao rice varieties

Chay Bounphanousay', Phetmanyseng Xangsayasane', Phoumi Inthapanya' and
Yoshimichi Fukuta’

Abstract

Breeding for good quality traits requires selection of parents with a wider genetic diversity.
A narrow genetic base in the breeding materials limits genetic gains in breeding. The objective of
this study were (i) to analyze Lao traditional and improved varieties for genetic variation using SSR
markers and (ii) to determine the genetic diversity of Lao traditional and improved rice cultivars for
proper identification and selection of suitable parents for future breeding program.

In this study, 61 SSR primers were used to survey the polymorphisms among 251 varieties,
of which, two of them were Japanese varieties used as check. Kaslath variety is belonging to Indica-
type while Nipponbare is belonging to Japonica-type. Results show that, 50 SSR polymorphic
markers detected with a total of 130 alleles identified across 251 cultivars. The number of alleles
ranged from 2 to 5 with a mean of 2.76 per locus. Cluster analysis using molecular genetics
distances among the 251 varieties generated 3 mean groups, indicating diversity among the
Lao varieties. Almost of Lao traditional varieties belong to groups I and group II, while all Lao
improved varieties and some traditional varieties belong to group IIl. Group I consisted of 19
varieties, including Nipponbare, therefore, 18 traditional Lao varieties are belonging to Japonica-
type. Group II consisted of 191 varieties including Kasalath, therefore, 190 Lao traditional varieties
are belonging to Indica-type. This information shows diversity among Lao traditional rice varieties
which are belong to two rice species “Japonica and Idica species”. Interestingly, all Lao improved
high yielding varieties (37 varieties) and four traditional rice varieties are belonging to group III,
indicating narrow genetic base among these improved high yielding varieties. This is because of
almost all improved Lao high yielding varieties bred using IRRI varieties as donors. Therefore,
further breeding need to identify new source of genes in order to break limited genetic gain in
breeding.

Key words: rice, diversity, genetic, gene, breeding, SSR marker, traditional, improve, variety, donor
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1. cﬁuﬁadﬂﬂucgﬂ qan&ucBaiiD
29810 19 U, Toudindadag
aef)“lusewzn&o 9 lugeoiid
2«!011610011'? 2 V.

2. &uNaOH (0.25N) Fauau 200 ul
Tagentituqlucga.

bonew - Iyua 2012

81



The Lao Journal of Agriculture and Forestry, No. 25

09099 1: F9VIVLVDAY Kz Js(waiSa.

. Baua
o & @ K 1
viiucSey (2918 .,a N
dvdivcdosy Wuduyy
(290070 43 162 30
(89990 4 6 4
AU 47 168 34
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. o a ®
0908299 2: SSR primers Ua{Zidioguuas tutanulunaudnaa.

(fiogmae | fidozey | fegmae | fidozey | fegmae | fidozey | fegmae | fidozes
twaagu | Slau | luengu | Staw | twengu | Sew | Wwagu | §law
RM495 1 RM168 3 RM6313 5 RM3153 8

RM1 1 RMS&203 3 RM3508 6 RM7356 8
RM3640 1 RM7389 3 RM510 6 RM1328 9
RM259 1 RMS8213 4 RM276 6 RM3700 9
RM6840 1 RM35586 4 RM8225 6 RM7048 9
RM3865 2 RM3524 4 RM162 6 RM3164 9
RM6378 2 RM3367 4 RM3138 RM6370 10
RM324 2 RM3836 4 RM1134 RM8201 10
RM262 2 RM413 5 RM7121 RM258 10
RM3874 2 RM267 5 RM11 7 RM3133 11
RM1367 2 RM421 5 RM234 7 RM21 11
RM240 2 RM405 5 RM&8261 7 RM330 11
RM406 2 RM1089 5 RM408 8 RM247 12
RM35474 3 RM3663 5 RM152 RM7619 12
RM6959 3 RM3790 5 RM3395 8 RM17 12

RM8208 3
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&

)

° v a &
090E399 3: VIVIUSVAVNO VW

SSR uanif wae Hidhze9tatulzy (8Ysw)

U
£$BSWﬂU z"ﬁc’;’jaeg v cé‘i‘ejmjw zﬁc’?jzej /v cé‘ﬁ‘ejzmw fn‘c%aeg /v
Wwagu | Stau | o980 | lumngu | Staw | o980 | luwnu | Saw | 9980
RM495 1 3 RM3524 4 RM234 7 2
RM1 1 4 RM3367 4 3 RM8261 7 2
RM3604 1 2 RM3836 4 2 RM408 8 2
RM259 1 RM413 5 3 RM152 8 3
RM6840 1 3 RM267 5 3 RM3395 8 4
RM3865 2 3 RM421 5 RM3153 8 2
RM6378 2 4 RM405 5 RM7356 8 5
RM324 2 4 RM1089 5 3 RM1328 9 2
RM262 2 3 RM3663 5 3 RM3700 9 2
RM3874 2 4 RM3790 5 2 RM7048 9 2
RM1367 2 3 RM6313 5 2 RM3164 9 4
RM240 2 2 RMS508 6 RM6370 10 2
RM406 2 2 RMS510 6 RMS8201 10
RM5474 2 RM276 6 2 RM258 10 3
RM6959 3 2 RMS8225 6 2 RM3303 11
RMS8208 3 3 RM162 6 2 RM21 11
RM168 3 2 RM3138 7 3 RM330 11 3
RMS8203 3 RM1134 7 2 RM247 12 3
RM7389 3 3 RM7121 2 RM7619 12 3
RMS8213 4 RM11 2 RM17 12 3
RMS5586 4 4
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(9

° o A& !
0908299 4: 99UV EVDWUN2V UT‘}U L

/o Lo aiv'i’numsmmu :iuLTU ZTJOI - wan
(52 LG No oo 990
1 | Niponbare _ L NG 8{21) -
2 | 3n 2068 L G 997U C
3 | 92999 61 L G Soned S
4 | Jaaao 88 L G soned S
5 | Yady 472 L G 995N S
6 | (Do 547 L G (2N99 S
7 | 990290 212 L G 9N S
8 | nedey 568 L G (2N99 S
9 SQUTmé 606 L G (2N99 S
10 | Jogue9y 632 L G 983U S
11 | 9J99W 2227 L G Soned S
12 | Jouh 12819 L G | 39983y S
13 | 8979 13892 L G | g9 S
14 | 8wy 711 L G | gaaedy S
15 | swanudoglme 2239 L G sooed S
16 | (Joun 12785 L G 983U S
17 | anda 2080 L G 2J97u C
18 | duoy 2060 L G ]9 C
19 | Juua 2096 L G 0J97V C

waga: C: wannag, S: wanle, N: wanwie, G: 0Jo, NG: 999, L: (2909, UL: (291s
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o

o o A& !
090899 5: 99UV EVIWVN2U UJ’;I.U 1I.

alo & o azdionevInn | asdy njo/ &
Suvow & o o K #iua wan
(82l LGNo | Tcoa 399

1 Kasalath - L NG JAPAN -

2 | ua8o 13493 L G ARGRIE C

3 | dagao 707 L G I3V S

4 | inUsuifiey - L G - -

5 memﬁ’lj - L G - -

7 | wangau - L G £V S

8 I lub - L G -

8 Phong At - L G - -

9 | woud - L G - -
10 | m2uaNUIU - L G - -
11 | 9999 - L G - _
12 | Pon 2285 L G | durmo N
13 | (fi?y 13694 L G yoguINa N
14 | w98 10933 L G 0193 C
15 | @91 2342 L G NoU N
16 | Song 1280 L G 09001 C
17 | Gni 1328 L G 09001 C
18 | Hocda 914 L G FENMSVUE(20 C
19 | Po (kho xonh kanh) 13726 U G yo9ma N
20 | 8290 948 L G FEYNDVVE(20 C
21 | Chao phoua 1799 L G 2799V C
22 | Qw9 13885 U NG LIV S
23 | TDK27-21-1-1-B-SK-B L G | guduedacda -
24 | oty 2030 L G o195 C
25 | 2000 2036 L G Q199U C
26 | oendo 2021 L G o195 C
27 | Sy 2056 L G o195 C
28 | 2908 1228 L G | emuou C
29 | naglsy 966 L G FENSVUE(20 C
30 | duou 1394 L G BRIV C
31 | quide 1027 L G QEUNSVVE(20 C
32 | 4908009 1342 L G FEMSVUE(20 C
33 | oawoy 12782 L G FENIVVEI20 C
34 | degugy 632 L G F9Ed S
35 | v 5 512 L G FU9EN S
36 | Stww 631 L G | g9aedu S
37 | Sudanegdnsn 2055 L G 2199V C
38 | oadg 14 L G Sooed S
39 | cuwuoy 13960 U G Q193U C
40 | Fa0do 13952 U NG | 9199y C

wagtmno: C: wannag, S: wanled, N: waneie, G: gujo, NG: 999, L: (2909, UL: (291s
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0908399 5: WDV LVWVN2UNVNU I1. (©)

wagmo: C: wannag, S: wanld, N: wanle, G: oujo, NG: 999, L: (2919, UL: (291

eWONLVINIU

asdu

/o Suvodi £ o - W.JD/ Hua wan
(89diu LG No Feoo 390
41 | wake9 2062 L G 9193V C
42 | m2UUUIV 2024 L G Q199U C
43 | 990009 2023 L G £2092]97U C
44 | 399 2076 L G Q799U C
45 | gwdo 13953 U G £2092199U C
46 | 2&umaguan 2081 L G 2799U C
47 | Swou 743 L G Nodi N
48 | nawway 2183 L G Soned S
49 | Seoae 2228 L G Sonsd S
50 | Syu 2220 L G | Sooed S
51 | fins(s0 2174 L G soned S
52 | suUan99 2082 U G 2199 C
53 | Onuno 37 L G Soned C
54 | dugd 100 U G Sonsd S
55 | 299 552 L G (2N99 S
56 | 999609 2356 L NG Nodiu N
57 | nousawiSsu 12997 L G dusio N
58 | wwangauloy 1976 L G $2092]99U C
59 | ¥ 13692 U G go9uama C
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