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 (12 
)  (91.7% 

8.3% )  100  500 
 (83.3%  16.7% )  10 

 500  (75.0%  25.0% )
(75.0%  25.0% )  (91.7%  8.3% 

)  (58.3%  41.67% )
 10  5–10  (91.7%  8.3% ) (

4.2)
intermediate (11 )

(36.4%)  (36.4%)  (18.2%) 
 (9.1%)  100  (72.7%) 



30

 (14 )  (50.0%) 
 (28.6%)  (21.4%) 

 100  (71.4%)  500 
 (14.3%)  100–500  (14.3%) 

 10  (57.1%)  500  (21.4%)  (21.4%)  
 (64.3%)  (21.4%)  (14.3%) 

 (85.7%  14.3% )
 (71.4%)  (71.4%  28.6% )  10 

 5–10  (71.4%  28.6% ) (  4.2) 
 (5 )  (60.0%) 

 (40.0%)  100 
(80.0%)  500  (20.0%) 

 (60.0%)  10  (40.0%) 
(60.0%)  (40.0%)  (80.0%  20.0% 

)  (100.0%)  5–10 
 10  (60.0%  40.0% ) (  4.2) 
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 4.2  (%) 
 42 

 (%) 

(n = 12) 
Intermediate  

(n = 11) (n = 14) (n = 5) 

8.3 9.1 0 0
91.7 18.2 0 0

0 36.4 28.6 40.0
0 0 21.4 60.0
0 36.3 50.0 0

 100 83.3 72.7 71.4 80.0
 100–500 0 9.1 14.3 0
 500 16.7 18.2 14.3 20.0

0  ( ) 0 0 21.4 60.0
 10 75.0 81.8 57.1 40.0
 10–500 0 9.1 0.0 0
 500 25.0 9.1 21.4 0

0 9.1 14.3 60.0
25.0 27.3 64.3 40.0
75.0 63.6 21.4 0

91.7 90.9 85.7 20.0
8.3 9.1 14.3 80.0

58.3 18.2 28.6 0
41.7 81.8 71.4 100.0

 5-10 8.3 18.2 28.6 60.0
 10 91.7 81.8 71.4 40.0
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4.2

 (NR)  (CPB)
 (PNP)

(ST)  (ASM)
 (H')  0 

 (SSK)  (KPV)
 (SUR)  (BB)

 (KSP)  (LA)
 (WR) H'  0.325  0.693 

 (SS)  (H'=0.451)
 (NKT)

 (H'=0.840) (  4.3) 

 (SS)
 (H'=0.451)

 (NKT)
(H'=0.684)  (KPV)

 (H'=0.668) (  4.3) 

 (H'=0)
(ASM)  (H'=0)
(ST)  (NKT)

 (H'=0.325 0.423 ) (  4.3) 
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 (SSK)
 (KSP)  (CPB)

 (LA)  (PNP)
(WR)  (H'=0)

 (ASM)  (H'= 0) (  4.3) 

 (H'=0)  (KPV)
 (ST)  (NR)  (BB)

(NKT)
H'  0.325  0.637  (SS)

 (ASM)  (H'=0) (  4.3) 

 (H' = 0)
(KPV)

 (H'=0.500) (  4.3) 

 (H'=0)
 (KPV)  (ST)

 3/4 H'
0.500  (NKT)

 3/4  (H'=0) (  4.3) 

 (H'=0)
 (SS)  (KPV)

 (ST)  (KSP)
 (WR) (NKT)

H'  0.325  0.637 (  4.3) 
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 (H'=0)
 (ST)  (NR)  (NKT)

H'  0.500  0.673 
 (SSK)  (H'=0)

(  4.3) 

 (H'=0)
 (SS)  (NR)

 (WR)  (NKT)
H'  0.325  0.673 

 (H'=0)  (SS)
 (KPV)  (ST) (NKT)

H'  0.500 
0.611 (  4.3) 

 11 
 14  105 

 0.6  0.22 
 2 

 13  2 
(NKT) (  4.1)
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 SUR

 LA

 CPB

 PNP

 BB

 KSP

 WR

 NR

 SSK

 ST

 ASM

 SS

 KPV

 NKT

 KDML105  105 

0.5 0.4 0.3 0.2 0.1 0.0

 4.1  14  1 
 105  11 
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 1 
 12  7.0–65.0 

 15.8–52.3 
 (52.3 )

 (15.8 )
 (CV%)  11.7–45.2% 

 (45.2%) 
 (11.7%) (  4.4) 

 4.4  14 

Sd
CV
(%)

SS 10 11.0-28.0 19.0 5.6 29.7
SSK 10 25.0-54.0 32.3 8.4 25.9
KPV 10 25.0-59.0 36.6 11.4 31.2
ST 10 24.0-46.0 35.1 6.4 18.2
NR 10 27.0-51.0 41.9 6.9 16.5
ASM 10 19.0-55.0 42.3 12.1 28.7
SUR 10 22.0-38.0 29.1 5.0 17.2
BB 10 34.0-49.0 41.5 4.9 11.7
KSP 10 27.0-51.0 41.9 6.9 16.5
CPB 10 35.0-65.0 52.3 10.7 20.4
LA 10 19.0-60.0 39.6 13.4 33.7
PNP 10 32.0-61.0 47.3 9.2 19.5
WR 10 25.0-54.0 32.3 8.4 25.9
NKT 10 7.0-27.0 15.8 7.1 45.2
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 54.9–178.5 .
 73.7–135.9 .

 (135.9 .)
 (73.7 .)

 5.9–17.6% 
 (17.6%) 

 (5.9%) (  4.5)

 4.5  ( )
 14 

Sd
CV
(%)

SS 10 89.3-156.0 119.5 17.1 14.3
SSK 10 92.7-178.5 126.3 21.5 17.0
KPV 10 121.5-165.5 134.4 12.7 9.4
ST 10 104.5-176.0 134.6 17.3 12.9
NR 10 91.8-176.6 121.1 21.4 17.6
ASM 10 114.9-165.2 135.9 12.3 9.1
SUR 10 79.6-124.7 103.9 11.2 10.7
BB 10 80.5-153.3 124.1 18.1 14.6
KSP 10 91.5-155.6 113.5 16.2 14.2
CPB 10 54.9-104.2 73.7 12.6 17.1
LA 10 81.9-146.9 109.4 15.7 14.3
PNP 10 89.6-144.7 106.9 14.4 13.5
WR 10 101.3-152.8 130.0 13.3 10.2
NKT 10 114.9-145.2 133.9 7.9 5.9
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 9.4–28.2 .
 11.4–24.9 .

 (24.9 .)
 (11.4 .)

 6.8–24.3% 
 (24.3%) 

 (6.8%) (  4.6) 

 4.6  ( )
14

Sd
CV
(%)

SS 10 13.6-21.8 18.6 2.8 15.1
SSK 10 22.0-28.2 24.9 1.7 6.8
KPV 10 10.6-20.0 13.5 2.8 20.7
ST 10 15.0-21.8 18.8 2.5 13.3
NR 10 12.0-19.8 14.8 2.5 16.6
ASM 10 14.0-19.6 17.0 1.6 9.5
SUR 10 13.4-22.0 18.6 2.4 13.1
BB 10 15.8-28.0 23.0 4.0 17.2
KSP 10 12.4-16.0 14.4 1.2 8.6
CPB 10 18.6-24.8 21.6 2.0 9.2
LA 10 10.6-18.3 12.6 2.1 16.7
PNP 10 9.4-14.6 11.4 1.8 15.6
WR 10 13.2-25.0 17.3 4.2 24.3
NKT 10 14.2-18.0 15.9 1.1 7.2



45

(primary branch)

 14 
3.0–12.0  3.1–9.2 

 (9.2 )
 (3.1 )

 6.2–37.1% 

 (37.1%) 
 (6.2%) (  4.7) 

 4.7 
14

Sd
CV
(%)

SS 10 3.0-6.0 4.8 0.9 19.1
SSK 10 6.0-9.0 7.0 1.1 6.2
KPV 10 4.0-9.0 5.1 1.5 29.9
ST 10 4.0-9.0 6.8 1.5 21.7
NR 10 3.0-6.0 4.4 1.0 22.0
ASM 10 4.0-8.0 6.2 1.1 18.3
SUR 10 3.0-5.0 4.6 0.7 15.2
BB 10 7.0-12.0 9.2 1.9 21.0
KSP 10 5.0-8.0 5.9 1.3 21.8
CPB 10 6.0-9.0 7.1 1.0 14.0
LA 10 3.0-4.0 3.1 0.3 10.2
PNP 10 3.0-5.0 3.7 0.7 18.2
WR 10 3.0-10.0 5.8 2.1 37.1
NKT 10 4.0-7.0 5 0.9 18.9
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(spikelet) 

 14  13.0–155.0 
 22.0–100.4 

 (22.0 )
 (100.4 )

 9.3–61.8% 
 (61.8%) 

 (9.3%) (  4.8) 

 4.8  14 

Sd
CV
(%)

SS 10 28.0-53.0 39.8 8.9 22.2
SSK 10 25.0-70.0 41.1 24.5 10.9
KPV 10 30.0-80.0 40.8 15.0 36.9
ST 10 27.0-64.0 48.2 11.8 24.4
NR 10 24.0-62.0 40.4 10.9 26.9
ASM 10 32.0-70.0 54.8 10.1 18.4
SUR 10 25.0-60.0 47.8 10.3 21.5
BB 10 65.0-155.0 100.4 35.6 35.5
KSP 10 42.0-73.0 53.5 11.1 20.7
CPB 10 52.0-110.0 87.7 18.2 20.7
LA 10 15.0-27.0 23.1 3.9 16.9
PNP 10 13.0-37.0 22.0 6.7 30.3
WR 10 30.0-113.0 51.7 31.9 61.8
NKT 10 33.0-44.0 37.9 3.5 9.3
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 14  2.6–
87.5%  13.7–52.6% 

 (13.7%) 
 (52.6%) 

 19.6–98.7% 
 (98.7%) 

 (19.6%) (  4.9) 

 4.9  14 

Sd
CV
(%)

SS 10 9.1-74.1 31.1 20.3 65.2
SSK 10 2.9-66.2 30.3 23.8 78.7
KPV 10 4.3-68.8 20.1 19.2 95.9
ST 10 12.1-84.5 52.6 25.5 48.4
NR 10 10.0-73.3 38.5 21.9 57.0
ASM 10 26.7-4.4 13.7 8.6 19.6
SUR 10 3.1-87.5 37.5 29.4 78.4
BB 10 10.0-73.3 32.7 21.8 66.6
KSP 10 3.8-81.2 46.9 30.1 64.2
CPB 10 2.9-77.0 39.9 31.4 78.8
LA 10 10.0-73.3 32.4 22.1 68.4
PNP 10 11.4-30.0 19.9 7.0 34.9
WR 10 11.4-26.1 19.0 5.8 30.4
NKT 10 2.6-69.2 21.9 21.6 98.7
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 14  25.0–
100.0%  65.0–92.2% 

 (65.0%) 
 (92.2%) 

 5.2–31.2% 
 (31.2%) 

 (5.2%) (  4.10) 

 4.10  14 

Sd
CV
(%)

SS 10 25.0-100.0 90.1 23.4 26.0
SSK 10 83.3-98.2 91.2 4.8 5.2
KPV 10 73.3-100.0 87.1 8.7 9.9
ST 10 57.9-94.8 76.9 12.0 15.5
NR 10 70.4-91.7 81.5 8.2 10.1
ASM 10 66.7-88.5 79.7 7.3 9.1
SUR 10 42.1-84.4 72.9 11.8 16.2
BB 10 60.0-89.0 77.5 9.2 11.9
KSP 10 50.7-91.3 65.0 12.0 18.5
CPB 10 41.9-89.9 66.7 18.1 27.1
LA 10 64.0-100.0 92.2 10.7 11.6
PNP 10 58.8-100.0 91.5 12.6 13.8
WR 10 57.1-100.0 79.8 13.6 17.1
NKT 10 34.1-100.0 71.3 22.2 31.2
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 14  3.2–10.4 .
 5.0–7.4 .

 (5.0 .)
 (7.4 .)

 12.2–24.1% 
 (24.1%) 

(12.2%) (  4.11) 

 4.11  ( )
 14 

Sd
CV
(%)

SS 10 3.5-9.0 5.6 1.3 24.1
SSK 10 4.1-9.4 6.5 1.3 19.4
KPV 10 3.8-10.4 7.4 1.6 21.1
ST 10 4.1-9.8 6.4 1.4 21.3
NR 10 4.2-7.0 5.0 0.7 14.9
ASM 10 3.2-7.9 5.3 1.1 21.2
SUR 10 3.7-8.8 6.6 1.2 18.4
BB 10 5.0-9.1 6.6 1.0 15.0
KSP 10 5.2-8.4 6.1 0.8 13.9
CPB 10 4.9-9.4 6.3 1.1 18.2
LA 10 3.8-9.2 6.3 1.3 20.1
PNP 10 4.5-7.5 5.8 0.7 12.2
WR 10 4.6-8.7 6.3 1.0 15.7
NKT 10 4.0-9.6 6.5 1.3 20.5
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 2 
 2549 

2  2549  2 

 2549 (  4.12) 

 4.12  14 

( )
SS 1 -
SSK 1 -
KPV 1 -
ST 1 -
NR 1 -
ASM 1 -
SUR 1 -
BB 1 -
KSP 1 -
CPB 1 -
LA 1 -
PNP 1 -
WR 1 -

NKT 2
-

-
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 15 
 14 
 90 

 (1 )  9 

 6 

 7  8 
 (  4.2  4.13)
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 4.13  14 

1 2 3 4 5 6 7 8 9 10 11 12

SS 10 30 40 70 90 90 100 100 100 100 100 100

SSK 20 30 50 60 80 90 100 100 100 100 100 100

KPV 0 20 30 50 60 70 90 90 100 100 100 100

ST 10 10 20 30 50 80 90 100 100 100 100 100

NR 10 30 50 60 80 90 100 100 100 100 100 100

ASM 10 20 40 50 70 90 100 100 100 100 100 100

SUR 20 50 50 80 80 90 100 100 100 100 100 100

BB 10 20 50 50 90 90 100 100 100 100 100 100

KSP 10 30 50 70 80 80 80 90 90 100 100 100

CPB 0 20 40 60 60 90 100 100 100 100 100 100

LA 10 30 30 50 70 80 90 100 100 100 100 100

PNP 10 40 50 70 80 80 90 90 100 100 100 100

WR 10 30 60 60 70 90 100 100 100 100 100 100

NKT 20 30 40 60 70 90 100 100 100 100 100 100

10 10 10 10 10 10 10 10 10 10 10 10
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4.3
microsatellite

 (allele)
 (DNA)  (primer)  5 

 4.14  4.24  4.3  4.7 
RM20

RM20 allele 7  (  4.14) A B C D E F I

allele A 105
15 B  6 I  1  1 (  4.3) 

allele  4  (C D E F)
allele  1 

allele  1 allele E  (27 ) allele F 9
allele C D  1-4 allele A B

E

allele  (  4.19) 
allele  6  40-100% intermediate

allele  7  20-80% allele

11  10-100% allele

 85-100% allele  2  15%
RM164

RM164 allele 7  ( 4.15) A C D E F G I

allele A 105
15  6 I  1  1 (  4.4) allele  5 

 (C D E F  G)
allele  1 

allele  1 allele C  (26 ) allele D 17
allele F 12 allele E G  1- 6 
allele A C D F

allele  (  4.20) 
allele  4  20-44.4% intermediate

allele  7  10-50% allele  5 
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RM225

RM225 allele 4  (  4.16) A B C I

allele A 105  15 B

 6 I  1  1 (  4.5) 
allele C

allele  1 allele C 34
allele A B C

allele  ( 4.21)
allele  6  5-60% intermediate

allele  6  10-100% allele

9  5-100% allele

 40-100% allele  4  40-60%
RM341

RM341 allele 8  (  4.17) A C D E F G H I

allele A 105
15  6 I  1  1 (  4.6) allele  6 

 (C D E F G  H)
allele  1 

allele  1 allele D  (15 ) allele E F 12
allele C G H  2 - 4 

allele A C D E F G

allele  ( 4.22)
allele  6  10-80% intermediate

allele  5  5-95% allele  10 
 10-100% allele  4 

 25-80% allele  20-100%
RM588

RM588 allele 6  ( 4.18) A C D E F G I

allele A 105
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allele  (  4.23)
allele  5  5-44.4% intermediate

allele  6  10-50% allele  3 
 10-75% allele  4 

 20-83.3% allele  16.7-100%
5 primers allele  alleles

105  15  37 
0.02–0.08 6

0.01–0.24 (  4.24)
 1  1 

allele  (number of specific allele) share

allele  36  5 
microsatellite 5  (  4.25)  (53.6%) 

allele  2  5  (28.6%) allele

 (cultivar-specific allele)  (wild rice specific allele) share 

allele  1.6 3.0  1.0 
microsatellite 5 RM20 RM164 RM225 RM341 RM588

share allele  1-2 alleles (  4.25) 
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4.14 36 5  5 
microsatellite RM20

Allele
A B C D E F I

1 0 0 0 0 0.50 0.50 0
2 0 0 0 0 1.00 0 0
3 0 0 0 0 1.00 0 0
4 0 0 0 0 1.00 0 0
5 1.00 0 0 0 0 0 0
6 1.00 0 0 0 0 0 0
7 0.95 0.05 0 0 0 0 0
8 0.40 0 0 0 0.30 0.30 0
9 0 0 0 0 0.50 0.50 0

10 0.59 0 0.12 0.18 0.12 0 0
11 1.00 0 0 0 0 0 0

intermediate

1 0.35 0 0.20 0 0.40 0.05 0
2 0 0 0 0 0.05 0.95 0
3 0.20 0 0 0 0.80 0 0
4 0.40 0 0 0 0.60 0 0
5 0 0 0 0 1.00 0 0
6 0 0.30 0 0 0.05 0.65 0
7 0 0 0 0 1.00 0 0
8 0.80 0 0 0 0.20 0 0
9 0.60 0 0 0 0.40 0 0

10 0 0 0 0 1.00 0 0
11 0.80 0 0 0 0.10 0.10 0

1 0.50 0 0 0 0.50 0 0
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 ( )
Allele

A B C D E F I

2 0.33 0.67 0 0 0 0 0
3 0 0 0 0 1.00 0 0
4 0.10 0.10 0.80 0 0 0 0
5 0 0 0 0 1.00 0 0
6 0.10 0 0 0 0 0.90 0
7 0.40 0.20 0 0 0.40 0 0
8 0.50 0 0 0 0.50 0 0
9 0.50 0 0 0 0.50 0 0

10 0 0 0 0 1.00 0 0
11 0.40 0.10 0.45 0 0.05 0 0
12 0.90 0 0 0 0 0.10 0
13 1.00 0 0 0 0 0 0
14 0.50 0 0 0 0.50 0 0

1 0.40 0.60 0 0 0 0 0
2 0.10 0.90 0 0 0 0 0
3 0.85 0 0 0 0.15 0 0
4 1.00 0 0 0 0 0 0
5 0.85 0 0 0 0.15 0 0

105 1.00
.15 1.00
.6 1.00
 1 1.00
 1 1.00
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1–30 = 
31=  105 
32=  15 
33=  6 
34=  1 
35=  1 

 4.3 5

microsatellite RM20



60

4.15 36 5  5 
microsatellite RM164

Allele
A C D E F G I

1 0 0 0.50 0 0.50 0 0
2 0 0 0.50 0 0.50 0 0
3 0 0.50 0 0.50 0 0 0
4 0.20 0.20 0.30 0.10 0.20 0 0
5 0.20 0 0.40 0 0.40 0 0
6 0 0 0.50 0 0.50 0 0
7 0 0.50 0 0.50 0 0 0
8 0 0.50 0.50 0 0 0 0
9 0.20 0.20 0.30 0 0.30 0 0

10 0.44 0.44 0.11 0 0 0 0
11 0 0 1.00 0 0 0 0

intermediate

1 0.10 0.10 0.25 0 0.55 0 0
2 0.10 0.45 0 0.45 0 0 0
3 0 1.00 0 0 0 0 0
4 0.40 0 0.30 0 0.30 0 0
5 0 0 0.50 0 0 0.50 0
6 0.30 0 0.35 0 0.35 0 0
7 0.10 0.45 0 0 0.45 0 0
8 0 0.50 0 0.50 0 0 0
9 0.50 0 0.30 0 0.20 0 0

10 0.45 0.25 0.05 0.10 0.15 0 0
11 0 1.00 0 0 0 0 0

1 0 1.00 0 0 0 0 0



61

 ( )
Allele

A C D E F G I

2 0 1.00 0 0 0 0 0
3 0 1.00 0 0 0 0 0
4 0 1.00 0 0 0 0 0
5 0 1.00 0 0 0 0 0
6 0 1.00 0 0 0 0 0
7 0.45 0.55 0 0 0 0 0
8 0.15 0.85 0 0 0 0 0
9 0.15 0.85 0 0 0 0 0

10 0.60 0.40 0 0 0 0 0
11 0 1.00 0 0 0 0 0
12 0 0 1.00 0 0 0 0
13 0 0.15 0.85 0 0 0 0
14 0.75 0.25 0 0 0 0 0

1 0.60 0.40 0 0 0 0 0
2 0 1.00 0 0 0 0 0
3 0.50 0.50 0 0 0 0 0
4 0.83 0.17 0 0 0 0 0
5 0.50 0 0.25 0 0.25 0 0

105 1.00
.15 1.00
.6 1.00
 1 1.00
 1 1.00



62

1–30 = 
31=  105 
32=  15 
33=  6 
34=  1 
35=  1 

 4.4 5

microsatellite RM164
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4.16 36 5  5 
microsatellite RM225

Allele
A B C I

1 0 0 1.00 0
2 0 0 1.00 0
3 0 0 1.00 0
4 0.60 0 0.40 0
5 0.10 0 0.90 0
6 0.30 0 0.70 0
7 0 0 1.00 0
8 0.05 0 0.95 0
9 0 0 1.00 0

10 0.44 0 0.56 0
11 0.10 0 0.90 0

intermediate

1 0.30 0 0.70 0
2 0 0 1.00 0
3 0.10 0 0.90 0
4 0 0 1.00 0
5 0 0 1.00 0
6 0.30 0.20 0.50 0
7 0 0 1.00 0
8 0 0 1.00 0
9 0.45 0 0.55 0

10 0.35 0 0.65 0
11 1.00 0 0 0

1 0 0 1.00 0



64

 ( )
Allele

A B C I
2 0.17 0.17 0.67 0
3 0 0 1.00 0
4 0 0.40 0.60 0
5 0 0 1.00 0
6 0.10 0 0.90 0
7 0.55 0 0.45 0
8 0.60 0 0.40 0
9 0.80 0 0.20 0

10 0.65 0 0.35 0
11 0.05 0 0.95 0
12 0 0 1.00 0
13 0 0 1.00 0
14 1.00 0 0 0

1 0.40 0.20 0.40 0
2 0.10 0.30 0.60 0
3 0.55 0 0.45 0
4 1.00 0 0 0
5 0.40 0 0.60 0

105 1.00
.15 1.00
.6 1.00
 1 1.00
 1 1.00



65

1–30 = 
31=  105 
32=  15 
33=  6 
34=  1 
35=  1 

 4.5 5

microsatellite RM225



66

4.17 36 5  5 
microsatellite RM341

Allele
A C D E F G H I

1 0 0 0 1.00 0 0 0 0
2 0 0 0 0 1.00 0 0 0
3 0 0 0 0 0 1.00 0 0
4 0.60 0 0.40 0 0 0 0 0
5 0.20 0 0 0 0.80 0 0 0
6 0 0 0.40 0 0.60 0 0 0
7 0.10 0 0 0.90 0 0 0 0
8 0.80 0 0 0 0 0.20 0 0
9 0.20 0 0 0.80 0 0 0 0

10 0.50 0.06 0.28 0.06 0.06 0 0.06 0
11 0 0 0 0 1.00 0 0 0

intermediate

1 0 0 0.70 0 0.30 0 0 0
2 0 1.00 0 0 0 0 0 0
3 0.15 0 0.85 0 0 0 0 0
4 0 0 0 1.00 0 0 0 0
5 0 0 1.00 0 0 0 0 0
6 0.25 0 0 0.55 0.20 0 0 0
7 0 0 0.90 0 0 0.10 0 0
8 0 0 1.00 0 0 0 0 0
9 0.95 0 0 0.05 0 0 0 0

10 0.05 0 0.30 0.05 0.60 0 0 0
11 0.10 0.90 0 0 0 0 0 0

1 0 0 0 1.00 0 0 0 0



67

 ( )
Allele

A C D E F G H I

2 1.00 0 0 0 0 0 0 0
3 0 0 1.00 0 0 0 0 0
4 0.90 0 0.10 0 0 0 0 0
5 0 0 1.00 0 0 0 0 0
6 0 0 0 1.00 0 0 0 0
7 0.60 0 0.10 0 0.30 0 0 0
8 0.50 0 0.05 0 0.45 0 0 0
9 0.30 0 0.10 0 0.60 0 0 0

10 0.47 0.33 0 0 0.07 0.13 0 0
11 0.80 0 0 0.20 0 0 0 0
12 0.10 0 0 0.90 0 0 0 0
13 1.00 0 0 0 0 0 0 0
14 0.50 0 0 0 0 0 0.50 0

1 0.80 0.20 0 0 0 0 0 0
2 0 0 0.90 0 0 0.10 0 0
3 0.70 0 0 0.10 0.20 0 0 0
4 0.33 0 0.67 0 0 0 0 0
5 0.25 0 0.75 0 0 0 0 0

105 1.00
.15 1.00
.6 1.00
 1 1.00
 1 1.00
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1–30 = 
31=  105 
32=  15 
33=  6 
34=  1 
35=  1 

 4.6 5

microsatellite RM341
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4.18 36 5  5 
microsatellite RM588

Allele
A C D E F G I

1 0 1.00 0 0 0 0 0
2 0 1.00 0 0 0 0 0
3 0 1.00 0 0 0 0 0
4 0.20 0.80 0 0 0 0 0
5 0.10 0.90 0 0 0 0 0
6 0 1.00 0 0 0 0 0
7 0 1.00 0 0 0 0 0
8 0.05 0.95 0 0 0 0 0
9 0.20 0.80 0 0 0 0 0

10 0.44 0.56 0 0 0 0 0
11 0 1.00 0 0 0 0 0

intermediate

1 0.40 0.50 0 0 0 0.10 0
2 0 1.00 0 0 0 0 0
3 0.10 0.90 0 0 0 0 0
4 0 1.00 0 0 0 0 0
5 0 1.00 0 0 0 0 0
6 0.30 0.70 0 0 0 0 0
7 0 1.00 0 0 0 0 0
8 0 1.00 0 0 0 0 0
9 0.40 0.60 0 0 0 0 0

10 0.50 0.40 0 0 0.10 0 0
11 0.20 0.80 0 0 0 0 0

1 0.10 0.90 0 0 0 0 0



70

 ( )
Allele

A C D E F G I

2 0 0.83 0.17 0 0 0 0
3 0 1.00 0 0 0 0 0
4 0 1.00 0 0 0 0 0
5 0 1.00 0 0 0 0 0
6 0 1.00 0 0 0 0 0
7 0 1.00 0 0 0 0 0
8 0 0.95 0.05 0 0 0 0
9 0 0.95 0.05 0 0 0 0

10 0.65 0.35 0 0 0 0 0
11 0 0.95 0.05 0 0 0 0
12 0 1.00 0 0 0 0 0
13 0 1.00 0 0 0 0 0
14 0.75 0 0.25 0 0 0 0

1 0.60 0.40 0 0 0 0 0
2 0 1.00 0 0 0 0 0
3 0.20 0.65 0 0.15 0 0 0
4 0.83 0.17 0 0 0 0 0
5 0.25 0.75 0 0 0 0 0

105 1.00
.15 1.00
.6 1.00
 1 1.00
 1 1.00
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1–30 = 
31=  105 
32=  15 
33=  6 
34=  1 
35=  1 

 4.7 5

microsatellite RM588
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4.19  (%)  ( 105/ .15 .6
 1/  1) 36 5

 5 microsatellite RM20

% Allele

105/
.15 (1) 

.6
(1)

 1/ 
 1 (1) (3)

 (4) 

1 0 0 0 0 100.0
2 0 0 0 0 100.0
3 0 0 0 0 100.0
4 0 0 0 0 100.0
5 100.0 0 0 100.0 0
6 100.0 0 0 100.0 0
7 95.0 5.0 0 100.0 0
8 40.0 0 0 40.0 60.0
9 0 0 0 0 100.0

10 58.8 0 0 58.8 41.2
11 100.0 0. 0 100.0 0

intermediate

1 35.0 0 0 35.0 65.0
2 0 0 0 0 100.0
3 20.0 0 0 20.0 80.0
4 40.0 0 0 40.0 60.0
5 0 0 0 0 100.0
6 0 30.0 0 30.0 70.0
7 0 0 0 0 100.0
8 80.0 0 0 80.0 20.0
9 60.0 0 0 60.0 40.0

10 0 0 0 0 100.0
11 80.0 0 0 80.0 20.0

1 50.0 0.0 0 50.0 50.0
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 ( )
% Allele

105/
.15 (1) 

.6
(1)

 1/ 
 1 (1) (3)

 (4) 

2 33.3 66.7 0 100.0 0
3 0 0 0 0 100.0
4 10.0 10.0 0 20.0 80.0
5 0 0 0 0 100.0
6 10.0 0 0 10.0 90.0
7 40.0 20.0 0 60.0 40.0
8 50.0 0 0 50.0 50.0
9 50.0 0 0 50.0 50.0

10 0 0 0 0 100.0
11 40.0 10.0 0 50.0 50.0
12 90.0 0 0 90.0 10.0
13 100.0 0 0 100.0 0
14 50.0 0 0 50.0 50.0

1 40.0 60.0 0 100.0 0
2 10.0 90.0 0 100.0 0
3 85.0 0 0 85.0 15.0
4 100.0 0 0 100.0 0
5 85.0 0 0 85.0 15.0

105 100.0 0 0 100.0 0
.15 100.0 0 0 100.0 0

.6 0 100.0 0 100.0 0
 1 0 0 100.0 100.0 0
 1 0 0 100.0 100.0 0
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4.20  (%)  ( 105/ .15 .6
 1/  1) 36 5

 5 microsatellite RM164

% Allele

105/
.15 (1) 

 1/ 
 1 (1) (2)

(5)

1 0 0 0 100.0
2 0 0 0 100.0
3 0 0 0 100.0
4 20.0 0 20.0 80.0
5 20.0 0 20.0 80.0
6 0 0 0 100.0
7 0 0 0 100.0
8 0 0 0 100.0
9 20.0 0 20.0 80.0

10 44.4 0 44.4 55.6
11 0 0 0 100.0

intermediate

1 10.0 0 10.0 90.0
2 10.0 0 10.0 90.0
3 0 0 0 100.0
4 40.0 0 40.0 60.0
5 0 0 0 100.0
6 30.0 0 30.0 70.0
7 10.0 0 10.0 90.0
8 0 0 0 100.0
9 50.0 0 50.0 50.0

10 45.0 0 45.0 55.0
11 0 0 0 100.0

1 0 0 0 100.0
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 ( )
% Allele

105/
.15 (1) 

 1/ 
 1 (1) (2)

(5)

2 0 0 0 100.0
3 0 0 0 100.0
4 0 0 0 100.0
5 0 0 0 100.0
6 0 0 0 100.0
7 45.0 0 45.0 55.0
8 15.0 0 15.0 85.0
9 15.0 0 15.0 85.0

10 60.0 0 60.0 40.0
11 0 0 0 100.0
12 0 0 0 100.0
13 0 0 0 100.0
14 75.0 0 75.0 25.0

1 60.0 0 60.0 40.0
2 0 0 0 100.0
3 50.0 0 50.0 50.0
4 83.3 0 83.3 16.7
5 50.0 0 50.0 50.0

105 100.0 0 100.0 0
.15 100.0 0 100.0 0

.6 100.0 0 100.0 0
 1 0 100.0 100.0 0
 1 0 100.0 100.0 0
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4.21  (%)  ( 105/ .15 .6
 1/  1)  36  5 

 5 microsatellite RM225

% Allele

105/
.15 (1) 

.6
(1)

 1/ 
 1 (1) (3)

 (1) 

1 0 0 0 0 100.0
2 0 0 0 0 100.0
3 0 0 0 0 100.0
4 60.0 0 0 60.0 40.0
5 10.0 0 0 10.0 90.0
6 30.0 0 0 30.0 70.0
7 0 0 0 0 100.0
8 5.0 0 0 5.0 95.0
9 0 0 0 0 100.0

10 44.4 0 0 44.4 55.6
11 10.0 0 0 10.0 90.0

intermediate

1 30.0 0 0 30.0 70.0
2 0 0 0 0 100.0
3 10.0 0 0 10.0 90.0
4 0 0 0 0 100.0
5 0 0 0 0 100.0
6 30.0 20.0 0 50.0 50.0
7 0 0 0 0 100.0
8 0 0 0 0 100.0
9 45.0 0 0 45.0 55.0

10 35.0 0 0 35.0 65.0
11 100.0 0 0 100.0 0

1 0 0 0 0 100.0
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 ( )
% Allele

105/
.15 (1) 

.6
(1)

 1/ 
 1 (1) (3)

 (1) 

2 16.7 16.7 0 33.3 66.7
3 0 0 0 0 100.0
4 0 40.0 0 40.0 60.0
5 0 0 0 0 100.0
6 10.0 0 0 10.0 90.0
7 55.0 0 0 55.0 45.0
8 60.0 0 0 60.0 40.0
9 80.0 0 0 80.0 20.0

10 65.0 0 0 65.0 35.0
11 5.0 0 0 5.0 95.0
12 0 0 0 0 100.0
13 0 0 0 0 100.0
14 100.0 0 0 100.0 0

1 40.0 20.0 0 60.0 40.0
2 10.0 30.0 0 40.0 60.0
3 55.0 0 0 55.0 45.0
4 100.0 0 0 100.0 0
5 40.0 0 0 40.0 60.0

105 100.0 0 0 100.0 0
.15 100.0 0 0 100.0 0

.6 0 100.0 0 100.0 0
 1 0 0 100.0 100.0 0
 1 0 0 100.0 100.0 0
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4.22  (%)  ( 105/ .15 .6
 1/  1) 36 5

 5 microsatellite RM341

% Allele

105/
.15 (1) 

 1/ 
 1 (1) (2)

(6)

1 0 0 0 100.0
2 0 0 0 100.0
3 0 0 0 100.0
4 60.0 0 60.0 40.0
5 20.0 0 20.0 80.0
6 0 0 0 100.0
7 10.0 0 10.0 90.0
8 80.0 0 80.0 20.0
9 20.0 0 20.0 80.0

10 50.0 0 50.0 50.0
11 0 0 0 100.0

intermediate

1 0 0 0 100.0
2 0 0 0 100.0
3 15.0 0 15.0 85.0
4 0 0 0 100.0
5 0 0 0 100.0
6 25.0 0 25.0 75.0
7 0 0 0 100.0
8 0 0 0 100.0
9 95.0 0 95.0 5.0

10 5.0 0 5.0 95.0
11 10.0 0 10.0 90.0

1 0 0 0 100.0
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 ( )
% Allele

105/
.15 (1) 

 1/ 
 1 (1) (2)

(6)

2 100.0 0 100.0 0
3 0 0 0 100.0
4 90.0 0 90.0 10.0
5 0 0 0 100.0
6 0 0 0 100.0
7 60.0 0 60.0 40.0
8 50.0 0 50.0 50.0
9 30.0 0 30.0 70.0

10 46.7 0 46.7 53.3
11 80.0 0 80.0 20.0
12 10.0 0 10.0 90.0
13 100.0 0 100.0 0
14 50.0 0 50.0 50.0

1 80.0 0 80.0 20.0
2 0 0 0 100.0
3 70.0 0 70.0 30.0
4 33.3 0 33.3 66.7
5 25.0 0 25.0 75.0

105 100.0 0 100.0 0
.15 100.0 0 100.0 0

.6 100.0 0 100.0 0
 1 0 100.0 100.0 0
 1 0 100.0 100.0 0



80

4.23  (%)  ( 105/ .15 .6
 1/  1) 36 5

 5 microsatellite RM588

% Allele

105/
.15 (1) 

 1/ 
 1 (1) (2)

(5)

1 0 0 0 100.0
2 0 0 0 100.0
3 0 0 0 100.0
4 20.0 0 20.0 80.0
5 10.0 0 10.0 90.0
6 0 0 0 100.0
7 0 0 0 100.0
8 5.0 0 5.0 95.0
9 20.0 0 20.0 80.0

10 44.4 0 44.4 55.6
11 0 0 0 100.0

intermediate

1 40.0 0 40.0 60.0
2 0 0 0 100.0
3 10.0 0 10.0 90.0
4 0 0 0 100.0
5 0 0 0 100.0
6 30.0 0 30.0 70.0
7 0 0 0 100.0
8 0 0 0 100.0
9 40.0 0 40.0 60.0

10 50.0 0 50.0 50.0
11 20.0 0 20.0 80.0

1 10.0 0 10.0 90.0
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 ( )
% Allele

105/
.15 (1) 

 1/ 
 1 (1) (2)

(5)

2 0 0 0 100.0
3 0 0 0 100.0
4 0 0 0 100.0
5 0 0 0 100.0
6 0 0 0 100.0
7 0 0 0 100.0
8 0 0 0 100.0
9 0 0 0 100.0

10 65.0 0 65.0 35.0
11 0 0 0 100.0
12 0 0 0 100.0
13 0 0 0 100.0
14 75.0 0 75.0 25.0

1 60.0 0 60.0 40.0
2 0 0 0 100.0
3 20.0 0 20.0 80.0
4 83.3 0 83.3 16.7
5 25.0 0 25.0 75.0

105 100.0 0 100.0 0
.15 100.0 0 100.0 0

.6 100.0 0 100.0 0
 1 0 100.0 100.0 0
 1 0 100.0 100.0 0
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4.24  (%)  ( 105/ .15 .6) 
36 5 3

microsatellite 5 (RM20 RM164 RM225 RM341 

RM588)
% Allele 

105/  15  6

1 0 0 100
2 0 0 100
3 0 0 100
4 32 0 68
5 32 0 68
6 26 0 74
7 21 1 78
8 26 0 74
9 12 0 88

10 48 0 52
11 22 0 78

intermediate

1 23 0 77
2 2 0 98
3 11 0 89
4 16 0 84
5 0 0 100
6 23 10 67
7 2 0 98
8 16 0 84
9 58 0 42

10 27 0 73
11 42 0 58

1 12 0 88
2 30 17 53
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 ( )
% Allele 

105/  15  6
3 0 0 100
4 20 10 70
5 0 0 100
6 4 0 96
7 40 4 56
8 35 0 65
9 35 0 65

10 47 0 53
11 25 2 73
12 20 0 80
13 40 0 60
14 70 0 30

32
1 56 16 28
2 04 24 72
3 56 0 44
4 80 0 20
5 45 0 55

105 100 0 0
 15 100 0 0
 6 0 100 0
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 4.25  (number of specific allele)
share allele  (% ) 36

 5 microsatellite 5
Locus Cultivar-specific alleles Share alleles 

Wild rice  
specific allele 

RM20 2 1 3 6
RM164 2 0 4 6
RM225 1 2 3 6
RM341 2 1 4 7
RM588 1 1 1 3

 (%) 8 (28.6) 5 (17.9) 15 (53.6) 28 (100) 

1.6 1.0 3.0 5.6
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 (genotype)
genotype primer  5 

homozygous heterozygous genotype

genotype  4.26  4.30  10 
 14

RM20

genotype  ( 4.26)
%genotype  105  15  6 

10–100% hybrids  105  15 X  2 
 10–60% intermediate %genotype

105  15  5  30–80%  6  1  20% 
hybrids  105 15 X  3 

10–40% hybrids  6 X  1  20% 
%genotype 105  15  5  10–100% 

 6  3 10–66.7% hybrids

105  15 X  6  80–100% hybrids

 6 X  1  20% %genotype

105  15  5  10–100%  6  2 
 60-90% hybrids  105  15 X

 2  30%  (  4.26) 
RM164

genotype  ( 4.27)
%genotype  105  15  3 

11.1–20% hybrids  105  15 X  2 
 40–66.7% intermediate %genotype

105  15  7  10–40% hybrids

 105  15 X  2  10–20% %genotype

 105  15  2  80–100% 
hybrids  105  15 X  3  10–
50% %genotype  105  15  4 

 30–83.3%  4  16.7-100% hybrids



86

RM225

genotype  ( 4.28)
%genotype  105  15  4 

10–40% hybrids  105  15 X  4 
 10–66.7% intermediate %genotype  105 

 .15  5  10–100% hybrids  105 
 15 X  5  20–50% hybrids

6 X  1  40% %genotype  105 
 15  6  10–100% hybrids

105  15 X  6  10–40% hybrids

 6 X  2  33.3-80% %genotype

 105  15  5  10–100%  3 
 10-40% hybrids  105  15 X

 3  20-30% hybrids

 6 X  2  40–60% ( 4.28)
RM341

genotype  ( 4.29)
%genotype  105  15  3 

33.3–80% hybrids  105  15 X  4 
 20–40% intermediate %genotype

105  15  4  10–90% hybrids

 105  15 X  4  10% %genotype

 105  15  8  10–100% hybrids

 105  15 X  6  20–100% 
%genotype  105  15  4 

 20–80%  5  10-100% hybrids

 105  15 X  2 
10-40% ( 4.29)
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RM588

genotype  ( 4.30)
%genotype  105  15  1  11.1% 

hybrids  105  15 X  5 
 10–66.7% intermediate %genotype  105  15 

 4  20–50% hybrids  105 
 15 X  4  20–40% %genotype

 105  15  3  10–60% hybrids

 105  15 X  2  10–50% 
%genotype  105  15  3  10–83.3% 

 5  16.7-100% hybrids

 105  15 X  3  20-40% (
4.30)

5 primers genotype genotypes  allele 
 homozygous  105  15  6  0.02–0.80 
 0.02–0.18 heterozygous genotype  105 x 

 0.04–0.60  6 x  0.04–0.16 (
4.31)
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 4.26 genotype (%) 36 5
 5 microsatellite RM20

Genotype 

Hybrids 

KDML105/RD15 RD6 KDML105/RD15 
X

RD6
X X

1 0 0 0 0 0 100.0
2 0 0 100.0 0 0 0
3 0 0 100.0 0 0 0
4 0 0 100.0 0 0 0
5 100.0 0 0 0 0 0
6 100.0 0 0 0 0 0
7 90.0 0 0 10.0 0 0
8 10.0 0 30.0 60.0 0 0
9 0 0 0 0 0 100.0

10 55.6 0 33.3 0 0 11.1 
11 100.0 0 0 0 0 0

intermediate

1 30.0 0 10.0 10.0 0 50.0 
2 0 0 90.0 0 0 10.0 
3 0 0 60.0 40.0 0 0
4 40.0 0 60.0 0 0 0
5 0 0 100.0 0 0 0
6 0 20.0 60.0 0 20.0 0
7 0 0 100.0 0 0 0
8 60.0 0 0 40.0 0 0
9 60.0 0 40.0 0 0 0

10 0 0 100.0 0 0 0
11 80.0 0 20.0 0 0 0

1 0 0 0 100.0 0 0
2 33.3 66.7 0 0 0 0
3 0 0 100.0 0 0 0
4 10.0 10.0 80.0 0 0 0
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 ( )
Genotype 

Hybrids 

KDML105/RD15 RD6 KDML105/RD15 
X

RD6
X X

5 0 0 100.0 0 0 0
6 10.0 0 90.0 0 0 0
7 0 20.0 0 80.0 0 0
8 0 0 0 100.0 0 0
9 0 0 0 100.0 0 0

10 0 0 100.0 0 0 0
11 0 0 0 80.0 20.0 0
12 90.0 0 10.0 0 0 0

100.0 0 0 0 0
14 100.0

1 40.0 60.0 0 0 0 0
2 10.0 90.0 0 0 0 0
3 70.0 0 0 30.0 0 0
4 100.0 0 0 0 0 0
5 70.0 0 0 30.0 0 0

105 100.0 0 0 0 0 0
.15 100.0 0 0 0 0 0

.6 0 100.0 0 0 0 0
genotype CNT1 SPR1  1  1 



90

 4.27 genotype (%) 36 5
 5 microsatellite RM164

Genotype 

Hybrids 

KDML105/RD15 KDML105/RD15X X

1 0 0 0 100.0
2 0 0 0 100.0
3 0 0 0 100.0
4 20.0 0 0 80.0 
5 20.0 0 0 80.0 
6 0 0 0 100.0
7 0 0 0 100.0
8 0 0 0 100.0
9 0 0 40.0 60.0 

10 11.1 22.2 66.7 0
11 0 100.0 0 0

intermediate

1 10.0 20.0 0 70.0 
2 10.0 0 0 90.0 
3 0 100.0 0 0
4 40.0 0 0 60.0 
5 0 0 0 100.0
6 30.0 0 0 70.0 
7 10.0 0 0 90.0 
8 0 0 0 100.0
9 40.0 0 20.0 40.0 

10 40.0 0 10.0 50.0 
11 0 100.0 0 0

1 0 100.0 0 0
2 0 100.0 0 0
3 0 100.0 0 0
4 0 100.0 0 0
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 ( )
Genotype 

Hybrids 

KDML105/RD15 KDML105/RD15 X  X 

5 0 100.0 0 0
6 0 100.0 0 0
7 0 20.0 10.0 70.0 
8 0 70.0 0 30.0 
9 0 70.0 0 30.0 

10 0 30.0 50.0 20.0 
11 0 100.0 0 0
12 100.0 0 0 0
13 80.0 20.0 0 0
14 0 0 50.0 50.0 

1 50.0 30.0 20.0 0
2 0 100.0 0 0
3 30.0 30.0 40.0 0
4 83.3 16.7 0 0
5 50.0 0 0 50.0 

105 100.0 0 0 0
.15 100.0 0 0 0

.6 100.0 0 0 0
genotype CNT1 SPR1  1  1 
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 4.28 genotype (%) 36 5
 5 microsatellite RM225

Genotype 

Hybrids 

KDML105/RD15 RD6 KDML105/RD15 X RD6 X 

1 0 0 100.0 0 0
2 0 0 100.0 0 0
3 0 0 100.0 0 0
4 40.0 0 20.0 40.0 0
5 0 0 80.0 20.0 0
6 30.0 0 70.0 0 0
7 0 0 100.0 0 0
8 0 0 90.0 10.0 0
9 0 0 100.0 0 0

10 11.1 0 22.2 66.7 0
11 10.0 0 90.0 0 0

intermediate

1 10.0 0 50.0 40.0 0
2 0 0 100.0 0 0
3 0 0 80.0 20.0 0
4 0 0 100.0 0 0
5 0 0 100.0 0 0
6 20.0 0 20.0 20.0 40.0 
7 0 0 100.0 0 0
8 0 0 100.0 0 0
9 30.0 0 40.0 30.0 0

10 10.0 0 40.0 50.0 0
11 100.0 0 0 0 0

1 0 0 100.0 0 0
2 0 0 33.3 33.3 0
3 0 0 100.0 0 0
4 0 0 20.0 0 80.0 
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 ( )
Genotype 

Hybrids 

KDML105/RD15 RD6 KDML105/RD15 X RD6 X 

5 0 0 100.0 0 0
6 10.0 0 90.0 0 0
7 40.0 0 30.0 30.0 0
8 50.0 0 30.0 20.0 0
9 60.0 0 0 40.0 0

10 60.0 0 30.0 10.0 0
11 0 0 90.0 10.0 0
12 0 0 100.0 0 0
13 0 0 100.0 0 0
14 100.0 0 0 0 0

1 30.0 0 10.0 20.0 40.0 
2 10.0 0 30.0 0 60.0 
3 10.0 0 0 90.0 0
4 100.0 0 0 0 0
5 20.0 0 40.0 40.0 0

105 100.0 0 0 0 0
.15 100.0 0 0 0 0

.6 0 100.0 0 0 0
genotype CNT1 SPR1  1  1 
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 4.29 genotype (%) 36 5
 5 microsatellite RM341

Genotype 

Hybrids 

KDML105/RD15 KDML105/RD15 X  X 

1 0 100.0 0 0
2 0 100.0 0 0
3 0 100.0 0 0
4 60.0 40.0 0 0
5 0 60.0 40.0 0
6 0 100.0 0 0
7 0 80.0 20.0 0
8 80.0 20.0 0 0
9 0 60.0 40.0 0

10 33.3 11.1 33.3 22.2 
11 0 100.0 0 0

intermediate

1 0 80.0 0 20.0 
2 0 100.0 0 0
3 10.0 80.0 10.0 0
4 0 100.0 0 0
5 0 100.0 0 0
6 20.0 70.0 10.0 0
7 0 100.0 0 0
8 0 100.0 0 0
9 90.0 0 10.0 0

10 0 50.0 10.0 40.0 
11 10.0 90.0 0 0

1 0 100.0 0 0
2 100.0 0 0 0
3 0 100.0 0 0
4 80.0 0 20.0 0
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 ( )
Genotype 

Hybrids 

KDML105/RD15 KDML105/RD15 X  X 

5 0 100.0 0 0
6 0 100.0 0 0
7 40.0 20.0 40.0 0
8 30.0 30.0 40.0 0
9 0 40.0 60.0 0

10 20.0 0 30.0 50.0 
11 80.0 20.0 0 0
12 10.0 90.0 0 0
13 100.0 0 0 0
14 0 0 100.0 0

1 80.0 20.0 0 0
2 0 100.0 0 0
3 50.0 10.0 40.0 0
4 33.3 66.7 0 0
5 20.0 70.0 10.0 0

105 100.0 0 0 0
.15 100.0 0 0 0

.6 100.0 0 0 0
genotype CNT1 SPR1  1  1 
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 4.30 genotype (%) 36 5
 5 microsatellite RM588

Genotype 

Hybrids 

KDML105/RD15 KDML105/RD15 X  X 

1 0 100.0 0 0
2 0 100.0 0 0
3 0 100.0 0 0
4 0 60.0 40.0 0
5 0 80.0 20.0 0
6 0 100.0 0 0
7 0 100.0 0 0
8 0 90.0 10.0 0
9 0 60.0 40.0 0

10 11.1 22.2 66.7 0
11 0 100.0 0 0

intermediate

1 40.0 60.0 0 0
2 0 100.0 0 0
3 0 80.0 20.0 0
4 0 100.0 0 0
5 0 100.0 0 0
6 20.0 60.0 20.0 0
7 0 100.0 0 0
8 0 100.0 0 0
9 20.0 40.0 40.0 0

10 50.0 50.0 0 0
11 0 60.0 40.0 0

1 10.0 90.0 0 0
2 0 66.7 0 33.3 
3 0 100.0 0 0
4 0 100.0 0 0
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 ( )
Genotype 

Hybrids 

KDML105/RD15 KDML105/RD15 X  X 

5 0 100.0 0 0
6 0 100.0 0 0
7 0 100.0 0 0
8 0 90.0 0 10.0 
9 0 90.0 0 10.0 

10 60.0 30.0 10.0 0
11 0 90.0 0 10.0 
12 0 100.0 0 0
13 0 100.0 0 0
14 50.0 0 50.0 0

1 50.0 30.0 20.0 0
2 0 100.0 0 0
3 0 30.0 40.0 30.0 
4 83.3 16.7 0 0
5 10.0 60.0 30.0 0

105 100.0 0 0 0
.15 100.0 0 0 0

.6 100.0 0 0 0
genotype CNT1 SPR1  1  1 
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 4.31 genotype (%) 36 5
 5 microsatellite 5 (RM20 RM164 RM225 

RM341 RM588)
Genotype 

Hybrids 

KDML105/RD15 RD6
KDML105/RD15 

X
RD6

X X

1 0 0 6 0 0 40
2 0 0 8 0 0 20
3 0 0 8 0 0 20
4 24 0 44 16 0 16
5 24 0 44 16 0 16
6 26 0 54 0 0 20
7 18 0 56 6 0 20
8 18 0 46 16 0 20
9 0 0 44 24 0 32

10 24 0 22 47 0 7
11 22 0 78 0 0 0

intermediate

1 18 0 44 10 0 28
2 2 0 78 0 0 20
3 2 0 80 18 0 0
4 16 0 72 0 0 12
5 0 0 80 0 0 20
6 18 4 42 10 12 14
7 2 0 80 0 0 18
8 12 0 60 8 0 20
9 48 0 24 20 0 8

10 20 0 48 14 0 18
11 38 0 54 8 0 0

1 2 0 78 20 0 0
2 27 13 40 7 7 7
3 0 0 100 0 0 0
4 18 2 60 4 16 0
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 ( )
Genotype 

Hybrids 

KDML105/RD15 RD6
KDML105/RD15 

X
RD6

X X
5 0 0 100 0 0 0
6 4 0 96 0 0 0
7 16 4 34 32 0 14
8 16 0 44 32 0 8
9 12 0 40 40 0 8

10 28 0 38 20 0 14
11 16 0 60 18 4 2
12 40 0 60 0 0 0
13 56 0 44 0 0 0
14 30 0 0 60 0 10

1 50 12 18 12 8 0
2 4 18 66 0 12 0
3 32 0 14 48 0 6
4 80 0 20 0 0 0
5 34 0 34 22 0 10

105 100 0 0 0 0 0
.15 100 0 0 0 0 0

.6 0 100 0 0 0 0
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Gene diversity 

 36  5 
 105  6  15  1  1 

 5 
gene diversity

heterozygosity (h)  0.15–0.53 heterozygosity (h)

0.37–0.50  heterozygosity (h)

 (0.44)  (0.43) intermediate (0.35)  (0.20) 

heterozygosity  (  4.32) 

Genetic diversity 

heterozygosity Total genetic diversity for all populations

(HT) intermediate  (0.62- 
0.63)  (0.50) Genetic diversity 

(HS)  (0.43  0.44 )
 2  (0.20) 

 (FST)  (0.59) 
intermediate (0.44)  (0.32)  (0.29)  (  4.33) 

effective number of alleles (Ae)  (5.27) 
intermediate

 2.93 2.96  2.29 allele locus (average number of 

alleles per locus; Na) intermediate  (4.80) 
 (3.80) heterozygosity (expected 

heterozygosity; He) heterozygosity (observed heterozygosity; Ho)

 (He=0.47 Ho=0.33)
 (He=0.21 Ho=0.07)  (inbreeding 

coefficient; FIS)  (66%) 
intermediate (45%)  (33%)  (29%) 
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4.32 Gene diversity heterozygosity (h)  36 
 5 microsatellite 5 

h

intermediate

1 0.40 0.34 0.17 0.45
2 0.38 0.29 0.18 0.37
3 0.35 0.34 0.16 0.41
4 0.33 0.23 0.18 0.50
5 0.46 0.32 0.16 0.48
6 0.42 0.32 0.15
7 0.44 0.38 0.33
8 0.53 0.37 0.31
9 0.48 0.43 0.26

10 0.43 0.46 0.27
11 0.47 0.36 0.15
12 0.15
13 0.23
14 0.17

0.43 0.35 0.20 0.44
0.33 - 0.53 0.23 - 0.46 0.15 - 0.33 0.37 - 0.50 

11 11 14 5
h=gene diversity  heterozygosity
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4.33 (genetic diversity)  36 
 5  5 

microsatellite 5 
Genetic diversity 

HS HT DST FST

O. rufipogon 

11 0.43 0.63 0.20 0.32
intermediate 11 0.35 0.62 0.27 0.44

14 0.20 0.50 0.30 0.59
5 0.44 0.62 0.18 0.29

O. sativa 5 0 0.48 0.48 1
HS=
HT=
DST=
FST=

 4.34 Effective number of alleles (Ae) Average number of alleles per locus (Na)

(Expected heterozygosity; He) (Observed heterozygosity; Ho)

Inbreeding coefficient (FIS) (out-crossing rate; t)

36  5  5 
microsatellite 5 

Ae Na He Ho FIS t

O. rufipogon 

11 2.93 4.40 0.45 0.30 0.33 0.52
intermediate 11 2.96 4.80 0.36 0.20 0.45 0.39

14 5.27 4.20 0.21 0.07 0.66 0.26
5 2.29 3.80 0.47 0.33 0.29 0.55

O. sativa 5 1.00 1.00 1.00 0.00 1.00 0.00
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Genetic distance 

 36  5 
Nei’s (1972) genetic distance  105  6  15 

 1  1 
 0.60 

 0.08 (  4.8)  0.47 
2

intermediate (  4.8) 

 0.55 
 0.14 (  4.9) 

 0.08  3 
intermediate  0.15 

 0.46-0.80 (  4.9 
 4.36)
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 4.36 (genetic distance)

 3  1  5 
      1             2             3             4            5             6              7             8           9 

1    -     

2 intermediate         0.4605         -  

3                       0.7983    0.1459         -  

4                      0.9131    0.3876    0.2138         -  

5 105            1.7031    1.2771    0.6643    0.2601         -  

6 .6                      1.7031    1.2771    0.6643    0.2601    0.0000         -  

7 .15                     1.7031    1.2771    0.6643    0.2601    0.0000    0.0000        -  

8  1                      1.6526    1.3150    0.6788    0.2811    0.0329    0.0329    0.0329        -   

9  1                  1.6526    1.3150    0.6788    0.2811    0.0329    0.0329    0.0329    0.0000      - 
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 RD15
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 4.9 dendrogram  3 1
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