
Table 2 Digenic epistasis identified for rice grain size related traits in Ce253/NYZ F2 population 
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1 GL 4 35 
M038-04M23

.61 
  10 85 

RM25539-M

098 
  5.17 30.06 

-0.3

21 
0.093 

0.101

3 

0.12

75 

0.164

5 

0.78

24 

-0.245

4 

1 GL 10 45 
10M12.66-R

M25425 
  11 95 

11M11.16-11

M20.77 
  5.84 30.99 

-0.0

19 

-0.074

4 

0.396

4 

0.31

6 

0.261

9 

-0.07

17 

0.593

9 

1 GL 6 0 
RM19234-6

M4.57 
  12 35 

M04442-12M

13.05 
  5.36 12.42 

0.24

74 

0.044

8 

-0.31

34 

-0.13

96 

0.037

9 

-0.41

94 

-0.308

4 

1 GL 8 75 
RM8271-RM

23469 
  12 85 

M110-12M27

.47h 

qLWR-

12 
6.04 34.17 

-0.0

96 

-0.477

6 

0.315

4 

-0.08

35 
0.026 

0.17

28 

1.059

8 

1 GL 7 125 M070-M063   12 95 
M110-12M27

.47h 

qLWR-

12 
5.29 46.17 

-0.1

29 

0.543

6 

-0.21

08 

-0.20

78 

-0.18

79 

0.07

91 

-1.160

9 

2 GW 1 135 
M008-RM11

258h 

qGL

-1 
2 155 

02M11.16-M

018 
  5.58 24.61 

-3E-

04 

-0.133

1 

-0.02

58 

-0.01

76 

0.182

8 

-0.04

45 

0.229

2 

2 GW 7 0 
RM21309-07

M20.11 
  8 85 

RM8271-RM

23469 
  6.38 17.53 

-0.0

21 

0.011

4 

-0.04

47 

-0.13

12 

-0.11

74 

0.15

18 

-0.008

5 

2 GW 1 30 M001-M004   8 160 
08M21.03-08

M25.57 
  5.08 41.88 

0.10

66 

0.013

3 

-0.33

11 

-0.48

14 

0.045

2 

-0.22

54 
0.003 

2 GW 9 10 
09M22.81-R

M201 
  11 40 

M04308-M10

1 
  5.86 16.41 

0.01

7 

-0.115

4 

0.088

2 

-0.00

18 

0.128

7 

-0.02

15 

0.177

8 

2 GW 6 55 
6M4.57-M05

1 
  11 50 

M101-11M11

.16 
  5.28 23.23 

0.07

21 
-0.188 

0.125

9 

0.10

64 

-0.10

49 

-0.03

39 
0.253 

2 GW 2 240 M20-RM250   12 110 
M110-12M27

.47h 

qLWR-

12 
5.87 27.85 

-0.0

57 

-0.073

3 

0.085

7 

0.07

27 
0.007 

0.23

99 

0.264

3 

3 GT 1 25 M001-M004   2 185 
RM1211-RM

13429 
  5.70 21.28 

-0.0

98 

-0.110

6 

0.105

1 

0.03

8 

-0.13

05 

0.07

85 

0.149

3 

3 GT 1 155 
RM488-M01

2 
  3 140 

RM5488-RM

15247 
  6.22 21.92 

0.07

32 

-0.065

8 

0.057

2 

0.05

83 

0.036

4 

-0.11

25 

0.052

8 

3 GT 3 205 
03M10.75-03

M6.79 
  4 80 

RM16943-M

09496h 
qGL-4 6.61 21.82 

-0.1

01 
-0.056 

0.066

7 

0.08

06 

-0.07

1 

0.15

4 

0.059

2 

3 GT 3 150 
RM15247-R

M6929 
  5 150 

M040-M0966

8h 

qTGW

-5 
5.01 30.27 

-0.0

11 

0.051

4 

-0.03

87 

-0.09

32 

-0.00

83 

-0.04

59 

-0.069

2 

3 GT 3 225 
03M10.75-03

M6.79 
  7 105 

07M15.3-M0

70 
  5.85 33.84 

-0.0

31 

-0.090

5 

-0.01

4 

0.04

05 

-0.13

23 

0.07

57 

0.085

9 



3 GT 2 185 
RM1211-RM

13429 
  9 10 

09M22.81-R

M201 
  6.24 26.86 

-0.0

68 

-0.135

4 

0.104

2 

0.11

15 

-0.12

26 

0.07

88 

0.194

5 

3 GT 10 25 
RM25146-M

095 
  10 45 

10M12.66-R

M25425 
  5.30 18.73 

0.13

88 

-0.120

2 
0.051 

0.05

23 

0.091

4 

-0.17

85 

0.116

6 

3 GT 2 175 
RM1211-RM

13429 
  10 65 

RM25425-R

M25539 
  5.44 28.53 

-0.1

22 

-0.119

6 

0.083

9 

0.09

54 

-0.09

03 

0.17

19 

0.156

9 

4 LWR 1 140 
M008-RM11

258h 

qGL

-1 
2 155 

02M11.16-M

018 
  5.14 20.72 

-0.0

63 

0.064

1 

-0.12

07 

-0.02

44 

-0.22

42 

0.16

13 

-0.168

8 

4 LWR 2 185 
RM1211-RM

13429 
  3 175 

RM6929-03m

10.75 
  8.44 37.16 

-0.1

94 
0.046 

-0.23

69 

-0.11

99 

0.196

9 

0.27

48 

-0.051

2 

4 LWR 5 35 
05M10.24-R

M17836 
  8 85 

RM8271-RM

23469 
  5.45 37.00 

-0.0

32 

-0.186

5 

-0.42

06 

-0.38

83 

0.151

7 

0.05

25 

0.210

3 

4 LWR 3 90 
03M33.1-M0

33 
  8 140 

08M18.41-08

M21.03 
  5.66 40.41 

-0.0

92 

-0.355

3 

-0.13

35 

0.08

98 

0.124

8 

0.06

82 

0.560

7 

4 LWR 1 260 
RM11865-R

M12021 
  8 150 

08M21.03-08

m25.57 
  5.11 33.88 

-0.2

48 

0.017

8 

-0.31

39 

-0.15

38 

0.169

8 

0.33

83 

-0.055

8 

4 LWR 7 185 
M063-07M24

.3 
  8 150 

08M21.03-08

m25.57 
  5.29 38.01 

0.17

81 

-0.179

4 

0.077

9 

0.27

3 

-0.24

69 

-0.20

1 

0.328

9 

4 LWR 2 45 
RM12678-M

05076 
  11 90 

11M11.16-11

m20.77 
  6.56 31.69 

-0.1

48 

0.057

5 

0.288

4 

0.25

12 

0.012

1 

0.27

77 

0.136

1 

4 LWR 2 90 
M05076-02M

11.16 
  12 50 

12M13.05-M

09955 
  5.81 32.37 

0.10

01 
-0.15 

0.243

5 

0.11

44 

-0.08

33 

-0.37

86 

0.378

9 

4 LWR 3 90 
03M33.1-M0

33 
  12 65 M109-M110   5.65 38.91 

0.17

94 

-0.160

4 
0.314 

0.28

56 

-0.06

17 

-0.27

92 

0.370

2 

4 LWR 6 5 
RM19234-6

M4.57 
  12 70 M109-M110   6.13 19.69 

0.11

99 

0.049

7 

-0.39

29 

-0.33

3 

0.124

2 

-0.05

13 

-0.144

6 

4 LWR 8 145 
08M21.03-08

m25.57 
  12 85 

M110-12M27

.47h 

qLWR-

12 
6.42 29.92 

-0.0

82 
-0.359 

0.165

2 

-0.07

7 

0.071

6 

0.13

5 

0.415

4 

4 LWR 11 55 
M101-11M11

.16 
  12 85 

M110-12M27

.47h 

qLWR-

12 
5.26 36.58 

0.22

2 

-0.101

6 

-0.31

55 

-0.33

12 

0.055

4 

-0.24

24 

-0.070

6 

5 TGW 3 35 
03M36.3-03

M33.1h 

qGL

-3 
3 255 

03M6.79-RM

14391 
  5.46 54.30 

-2.8

51 
3.223 

-0.64

86 

0.71

82 

-4.59

78 

3.40

13 

-3.080

4 

5 TGW 3 235 
03M10.75-03

M6.79 
  5 40 

05M10.24-R

M17836 
  5.03 49.55 

2.87

98 

-4.539

7 

0.781

8 

-0.55

8 

-3.05

31 

-2.01

93 

4.340

9 

5 TGW 3 250 
03M6.79-RM

14391 
  7 45 

RM21309-07

M20.11 
  6.65 64.09 

3.03

18 

-2.364

5 

-8.53

48 

-6.06

51 

-2.69

47 

-3.23

87 

0.476

4 



5 TGW 2 55 
RM12678-M

05076 
  10 40 

M095-10M12

.66 
  5.03 25.18 

-2.4

86 

1.330

3 

-3.47

03 

-4.30

23 

-3.13

31 

4.04

8 

-0.962

2 

5 TGW 2 100 
M05076-02M

11.16 
  11 65 

M101-11M11

.16 
  5.40 57.11 

-3.7

91 

-0.588

3 

-3.79

01 

-4.02

06 

4.903

1 

3.96

78 
-0.85 

5 TGW 3 235 
03M10.75-03

M6.79 
  11 85 

11M11.16-11

M20.77 
  5.54 45.69 

1.92

1 

-3.613

5 

-5.81

51 

-1.93

18 

-4.45

11 

-0.39

55 

4.338

3 

Note: a Main effect QTLs, identified at the threshold of LOD≥2.5 in this study, involve in degenic interaction for the variation of rice grain size related traits; b The percentage of phenotypic 

variation of epistatic QTL explained; c The additive effects of epistatic QTLs at position 1 and 2, respectively; d The dominant effects of epistatic QTLs at postition 1 and 2, respectively; e The 

epistatic effects of two QTL positions in additive×additive model; f The epistatic effects of two QTL positions in additive × dominant model; g The epistatic effects of two QTL positions in 

domanint×additive model; h The epistatic effects of two QTL positions in domanint × dominant model. 

 


