Table S1. Pollen and spikelet fertility of hybrid combinations developed by crossing between
IR69625A and G 46A cytoplasmic male sterile lines with new restorer lines during the 2018 season.

Traits IR69625A G 46A
crosses

Pollen Spikelet Pollen Spikelet

fertility (%)  fertility (%) fertility (%)  fertility (%)
NRL 63 95.45 91.48 97.27 93.25
NRL 64 97.26 92.11 98.38 94.63
NRL 65 89.23 87.08 96.95 92.34
NRL 66 97.13 92.3 92.88 88.93
NRL 67 96.71 92.82 97.02 93.17
NRL 68 89.62 88.04 94.00 90.11
NRL 69 90.82 88.16 92.23 89.9
NRL 70 93.25 91.88 96.75 91.95
NRL 71 92.83 91.19 97.27 94.67
NRL 72 90.99 88.44 98.38 94.61
NRL 73 97.25 93.86 96.95 92.59
NRL 74 90.9 88.68 92.88 89.83
NRL 26 95.16 90.66 92.89 88.9
NRL 37 89.86 87.66 97.84 92.68
NRL 52 92.14 89.65 97.70 93.12
NRL 53 90.2 87.35 94.20 91.5
NRL 54-2W  91.73 89.65 98.02 92.46
NRL 58 90.83 88.46 96.68 91.3
NRL 59 92.43 87.76 96.73 92.64
NRL 55 94.76 91.38 98.11 93.06
NRL 46 90.76 87.64 90.11 88.87
NRL 62 98.07 95.12 91.55 89.73
G 46A 0 0 0 0
IR69625A 0 0 0 0
86945-L 97.99 92.86 96.25 91.94
BG 33-5 95.45 92.11 97.26 91.48

BG 34-8 97.13 92.82 96.71 92.3



Giza 178 96.42 91.28 95.81 91.32

Table S2: Mean performances for no. of days to 50% heading (day), plant height (cm), number of panicles per plant, panicle length (cm), and number of
spikelets per panicle of the studied genotypes during 2019 and 2020 growing season.

zfc?gzses Daysto heading  Plant height llfa(;ii)lis jplant Panicle length gfa(;izlfesplkelets/
2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
NRL 63 102.07 102.70 118.73 119.87 14.5 17.07 24.01 25.27 187.5 192.6
NRL 64 103.10 103.51 119.27 121.63 13.5 15.73 23.05 23.15 181.9 188
NRL 65 102.33 102.47 120.60 123.47 14.5 17.6 23.28 24.04 180.6 186.8
NRL 66 99.07 99.33 101.33 102.07 154 18.72 25.4 25.56 187.9 206.9
NRL 67 89.50 90.67 98.00 98.73 16.7 159 24.2 24.58 180.6 188.3
NRL 68 89.53 90.00 80.13 81.20 16.4 16.8 21.34 20.3 120.6 114.7
NRL 69 90.47 91.00 82.57 83.73 18.4 18.87 20.88 19.93 110.3 115.5
NRL 70 94.83 95.67 79.47 80.60 16.7 17.27 20.48 19.62 120 115.5
NRL 71 93.20 94.00 80.63 81.40 18.4 19.2 21 20.12 128.6 124
NRL 72 92.50 93.33 79.87 81.00 16.6 17.2 21.13 20.64 127.7 122.9
NRL 73 86.10 87.23 79.67 80.50 18.4 17.37 18.61 20.05 142.3 149.1
NRL 74 85.83 86.47 81.20 81.90 229 21.5 18.87 19.73 141.2 148.4
NRL 26 95.60 96.83 118.17 119.50 17.2 18.67 23.66 26.08 224 237.4
NRL 37 99.17 98.17 114.50 117.17 20.8 19.33 27.48 26.28 250.2 229.8
NRL 52 68.30 68.00 96.00 98.33 13.5 14 21.18 20.62 134.2 132.5
NRL 53 75.23 76.23 114.50 116.17 20.5 19 24.06 24.75 188.2 205.3
NRL 54-2W 94.80 95.70 122.33 124.17 15.8 16.67 26.16 26.75 222.8 213.9
NRL 58 99.43 98.50 124.00 122.33 17.7 16.33 25.65 26.38 226.8 215.6
NRL 59 99.83 100.47 122.50 121.17 18.3 16.33 24.5 24.24 187 202.2
NRL 55 100.67 101.50 125.67 123.93 17.3 18.5 26.24 26.42 131.9 145.8
NRL 46 100.90 101.63 115.33 116.50 17.5 18.17 25.66 24.88 170.5 156.2
NRL 62 100.50 99.80 117.67 116.00 20.7 18.97 26.59 26.66 202.2 186.4
G46B 81.00 80.11 91.07 89.45 11.9 12.12 20.93 22.53 175.3 160.2

IR69625B 100.80 100.30 100.40 102.27 15.5 15.77 20.23 22.35 148.4 140.9



IR79156B 103.93 104.73 109.57 110.73 16.3 15.83 24 25.13 204.8 212.5

86945-L 104.23 104.03 111.40 109.80 15.0 14.5 22.45 23.29 153.5 141.3
BG 33-5 104.17 104.03 114.83 113.07 16.0 15.5 23.14 24.73 182.8 159.6
BG 34-8 105.50 106.20 115.17 115.67 14.8 14.17 22.42 225 149.9 147.6
Giza 178 (ck)  100.77 100.83 91.00 91.03 12.6 14.13 22.03 23.71 154.2 170.2
L.S.D 5% 0.99 1.00 3.62 4.55 24 227 1.05 1.16 12.49 10.73
L.S.D 1% 1.32 1.33 4.82 6.06 3.2 3.03 1.4 1.55 16.63 14.28

Table S3: Mean performances for spikelet fertility (%), number of filled grains per panicle, panicle weight (g), 1000 grain weight (g), and
grain yield per plant (g) of the studied genotypes during 2019 and 2020 growing season.

No. of filled

Traits Spikelet rains Panicle 1000- grain grain yield
crosses fertility (%) /% anicle weight weight (8/p)
2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
NRL 63 90.17 92.88 169.07 17890 433 517 2477 2551 527 56.52
NRL 64 87.84 90.18 159.80 169.53 4.00 4.67 24.67 2639 4413 48.14
NRL 65 9259 9544 16727 17830 431 536 2513 27.04 45.01 47.98
NRL 66 92.06 91.28 17293 188.80 455 5.05 2633 27.09 51.32 54.02
NRL 67 95.19 96.08 171.80 180.80 4.69 427 2451 2530 42.36 45.6
NRL 68 91.18 9244 10993 106.00 3.72 3.19 2817 2743 4041 4295
NRL 69 91.83 91.86 101.33 106.10 3.74 3.06 28.75 2823 4954 49.76
NRL 70 9232 9277 110.73 107.13 353 3.05 2856 2747 41.58 45.3
NRL 71 9292 93.69 11950 11620 3.68 3.15 2871 27.67 44.04 47.36
NRL 72 95.29 9690 121.77 119.17 4.04 345 29.06 2833 38.38 41.36
NRL 73 9432 9326 13447 139.17 3.62 411 2686 2795 276 32.33
NRL 74 95.00 95,55 13427 141.80 349 410 2659 2773 35.86 39.79
NRL 26 9229 95.03 206.63 225.60 6.21 646 2697 2696 38.20 41.00
NRL 37 94.80 92.02 237.17 21143 694 648 25.03 2423 46.05 45.16
NRL 52 96.87 9713 12993 128.67 3.83 3.52 29.2 2893 38.47 41.03

NRL 53 90.36 9346 16993 191.83 517 57 2847 2873 4543 47.37



NRL 54-2W  91.87

NRL 58
NRL 59
NRL 55
NRL 46
NRL 62
G46B
IR69625B
IR79156B
86945-L
BG 33-5
BG 34-8
Giza 178
L.S.D 5%
L.S.D 1%

88.10
87.00
88.03
90.74
91.49
88.37
90.61
90.16
89.68
91.70
88.57
(ck) 91.61
2.40
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92.35
90.35
91.20
92.46
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94.49
90.72
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90.72
91.37
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90.24
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154.73
184.93
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6.30
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4.28
5.28
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3.37
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5.08
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3.80
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32.27
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21.13
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32.02
30.16
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24.43
24.57
21.27
26.38
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27.21
20.46
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0.79

46.94
36.83
56.82
55.43
48.84
53.80
30.50
37.27
35.74
36.09
32.67
31.43
36.83

4.58

6.1

49.57
40.09
60.23
58.55
51.83
56.97
34.10
39.52
38.47
39.40
35.35
34.11
39.17

4.10
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Table S4: Mean performances for floral traits of the studied genotypes during 2019 and 2020 growing season.

Traits Anther Anther Filament Duration 9f
crosses length (mm) breadth length (mm) floret opening
(mm) (min)
2019 2020 2019 2020 2019 2020 2019 2020
NRL 63 242 237 047 046 7.03 717 128.64 127.31
NRL 64 201 197 045 043 696 692 120.16 118.77
NRL 65 197 191 046 044 683 6.77 11433 113.02
NRL 66 212 207 053 051 747 741 133.12 131.68
NRL 67 222 216 046 044 647 640 13123 129.36
NRL 68 230 225 042 041 647 641 13118 129.32
NRL 69 223 217 044 045 6.63 653 11824 120.24
NRL 70 214 209 044 045 627 619 11620 11454
NRL 71 222 217 046 045 657 647 13048 12948
NRL 72 239 234 046 044 683 670 129.78 128.83
NRL 73 223 219 048 046 6.70 658 12939 130.70



NRL 74
NRL 26
NRL 37
NRL 52
NRL 53
NRL 54-2W
NRL 58
NRL 59
NRL 55
NRL 46
NRL 62
G46B
IR69625B
IR79156B
86945-L

BG 33-5

BG 34-8
Giza 178 (ck)
L.S.D 5%
L.S.D 1%

2.34
2.80
2.75
2.03
2.13
292
2.81
2.74
2.64
2.72
2.85
1.80
1.83
191
1.75
1.82
1.90
1.78
0.29

0.38

2.28
2.84
2.78
2.00
2.07
295
2.77
2.71
2.66
2.76
2.87
1.83
1.85
1.94
1.76
1.84
1.93
1.79
0.29

0.38

0.46
0.55
0.54
0.41
0.44
0.59
0.56
0.55
0.45
0.43
0.57
0.34
0.37
0.31
0.39
0.37
0.36
0.41
0.03

0.04

0.47
0.57
0.54
0.41
0.44
0.60
0.58
0.54
0.45
0.42
0.56
0.35
0.38
0.33
0.39
0.38
0.37
0.42
0.03

0.04

6.70
7.30
7.20
6.27
6.13
7.60
7.33
717
7.03
7.13
7.47
6.30
6.10
6.40
6.20
6.17
6.27
4.30
0.56

0.75

6.59
7.44
7.29
6.13
5.97
7.70
747
7.03
7.17
7.03
7.34
6.24
6.02
6.37
6.13
6.03
6.13
4.20
0.57

0.75

130.14
154.82
153.07
139.14
137.61
157.72
151.48
152.62
129.05
128.88
148.86
154.32
150.63
144.56
92.90
94.02
95.20
76.39
5.04

6.71

131.49
153.53
152.03
140.13
138.88
156.60
152.44
153.82
127.73
128.04
148.10
152.82
149.42
143.33
91.67
92.99
94.06
77.53
442

5.88




Table S5: Mean performances for rice hulling (%), milling (%), and head rice percentage traits of the studied genotypes during
the 2019 and 2020 growing season.

Traits . o s o N

Crosses Hulling (%) Milling (%) Head rice %
2019 2020 2019 2020 2019 2020
NRL 63 77.8 78.56 66.93 70.32 40.06 41.47
NRL 64 77.87 78.96 69 71.59 38.8 39.3
NRL 65 79.07 79.38 68.4 73.01 43.07 46.23
NRL 66 79.4 79.27 70.87 71.49 63.33 65.63
NRL 67 79.04 79.79 71.49 70.69 68.4 67.78
NRL 68 80.13 80.67 72.28 73.33 52.86 53.33
NRL 69 78.92 79.27 69.5 70 40.65 41
NRL 70 80.41 81 71.51 72.6 62.05 62.6
NRL 71 79.86 80.53 70.09 71.2 48.61 49.2
NRL 72 79.99 80.6 69.83 70.73 58.97 59.53
NRL 73 79.24 79.98 72.71 71.57 51.67 52.66
NRL 74 78.98 79.57 72.22 71.64 61.33 61.64
NRL 26 81.33 81.88 71.09 71.44 51.55 52.51
NRL 37 81.6 80.32 69.27 70.67 61.47 64.67
NRL 52 82.4 83.33 72.03 70.86 67.67 68.67
NRL 53 81.13 81.52 724 71.34 68.4 67.5
NRL 54-2W 79.83 79.4 70.46 69.97 64.02 63.67
NRL 58 81.33 81.67 70.33 69.46 56.68 55.86
NRL 59 79.47 79.51 72.27 72.27 70.88 70.37
NRL 55 81.6 81.38 75 74.18 67.33 67.1
NRL 46 80.8 81.73 72.8 73.13 70.07 71
NRL 62 81.8 80.34 71.93 72.28 64.39 65.77
G46B 80.16 80.53 70.89 69.87 49.81 48.27
IR69625B 80.25 79.67 72.67 70.82 60.77 58.34
IR79156B 80.58 80.2 70.28 69.48 57.3 56.08
86945-L 79.17 80.38 69.8 70.87 59.07 58.15
BG 33-5 79.64 80.63 71.37 70.93 56.34 55.28

BG 34-8 79.67 80.43 71.7 71.72 63.2 62.08



Giza 178 (ck) 81.04 81.37 71.01 71.88 66.68 66.68
L.S.D 5% 0.97 1.12 1.01 1.46 2.32 4.28

L.S.D 1% 1.29 1.49 1.34 1.94 3.09 5.69

Table S6: Mean performances for resistance to blast disease and rice stem borer insect during the 2019 and 2020 growing season.

Blast disease stem borer insect
Lines 2019 2020 2019 2020
NRL 63 R R R R
NRL 64 R R R R
NRL 65 R R R R
NRL 66 R R R R
NRL 67 R R R R
NRL 68 R R R R
NRL 69 R R R R
NRL 70 R R R R
NRL 71 R R R R
NRL 72 R R R R
NRL 73 R R R R
NRL 74 R R R R
NRL 26 R R R R
NRL 37 R R R R
NRL 52 R R R R
NRL 53 R R R R
NRL - 54-2W R R R R
NRL 58 R R R R
NRL 59 R R R R
NRL 55 R R R R
NRL 46 R R R R
NRL 62 R R R R
G46A, B R R R R
IR69625A, B R R R R
IR79156A, B R R R R



86945-L R R R R

BG 33-5 R R R R

BG 34-8 R R R R
Giza 178 (ck) R R MR MR

R : resistance
MR : moderate resistance

Table S7: Estimates of the percentage of advantage over commercial variety and over better parent for days to heading, plant height, and no. of panicles/plant
of studied genotypes during the 2019 and 2020 growing season.

Traits Daysto heading Plant height No. Of Panicles/plant
crosses
Advantage over (B.P) Advantage over Ck Advantage over (B.’)  Advantage over Ck Advantage over (B.P)  Advantage over Ck
2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
NRL 63 -1.8%* -1.3% 1.3* 1.9%* 8.4** 9.2%* 30.5%* 31.7%* -11.1ns 7.8 ns 14.5ns 20.8*
NRL 64 -0.8 ns -0.5ns 2.3 2.7+ 8.9%* 10.8** 31.1** 33.6** -17.0* -0.6 ns 69ns 11.4ns
NRL 65 -1.5%* -1.5%* 1.6%* 1.6%* 10.1** 12.4** 32.5% 35.6** -10.7 ns 11.2ns 15.0 ns 24.6*
NRL 66 22.3** 24.0%* -1.7%* -1.5% 11.4** 14.1** 11.4** 12.1** 21.6 ns 32.5% 21.6 ns 32.5%
NRL 67 10.5%* 13.2%* -11.2% -10.1** 7.7%* 10.4** 7.7%* 8.5%* 31.9%* 12.6 ns 31.9%  12.6ns
NRL 68 10.5** 12.3** -11.1% -10.7%* -12.0%* -9.2%% -11.9% -10.8** 2.3 ns 8.4 ns 29.6** 18.9*
NRL 69 11.7%* 13.6** -10.2** -9.8** -9.3%* -6.4* -9.3%* -8.0** 14.8 ns 21.7* 45.4** 33.6**
NRL 70 17.1%** 19.4** -5.9%* -5.1%* -12.7** -9.9%* -12.7** -11.5** 4.6 ns 11.4 ns 32.5%* 22.2%
NRL 71 15.1%* 17.3** -7.5%* -6.8%* -11.5%* -9.0%* -11.4% -10.6** 15.0ns 23.9%* 45.6** 35.9%*
NRL 72 14.2*%* 16.5** -8.2%* -7.4%% -12.3** 9.4 -12.2% -11.0%* 3.5ns 11.0ns 31.1* 21.8*
NRL 73 6.3** 8.9%* -14.6** -13.5** -12.5** -10.0** -12.5** -11.6** 15.0 ns 12.0ns 45.6** 22.9*
NRL 74 6.0** 7.9%* -14.8** -14.2%* -10.8** -8.4** -10.8** -10.0** 43.3** 38.7** 81.5%* 52.2%*
NRL 26 18.0** 20.9** -5.1** -4.0%* 29.8** 33.6** 29.9** 31.3** 7.3 ns 20.4* 35.9** 32.1*
NRL 37 22.4** 22.5%* -1.6%* -2.6%* 25.7%* 31.0%* 25.8** 28.7** 30.2** 24.7% 64.9** 36.9**
NRL 52 -15.7%* -15.1** -32.2%% -32.6** 5.4* 9.9%* 5.5% 8.0%* -10.0 ns -3.4ns 69ns  -09ns
NRL 53 7.1 -4.8%* -25.3** -24.4%* 25.7** 29.9** 25.8** 27.6** 36.7* 31.0% 62.3** 34.5%*



NRL 54-2W
NRL 58
NRL 59
NRL 55
NRL 46
NRL 62
L.S.D 5%
LSD 1%

17.0**
22.8%*
23.3**
-0.1ns
0.1ns
-0.3ns
1.148
1.528

19.5%*
23.0%*
25.4%*
1.2*
1.3%
-0.5ns
1.153
1.535

-5.9%*
-1.3*
-09 ns
-0.1ns
0.1ns
-0.3 ns
1.148
1.528

-5.1%*
-2.3%*
-0.4 ns
0.7 ns
0.8ns
-1.0ns
1.153
1.535

34.3**
36.2%
34.5%
25.2%*
14.9**
17.2%*

4.18

5.57

38.8**
36.8**
35.5%*
21.2%*
13.9**
13.4**

5.26

7.00

34.4%
36.3**
34.6*
38.1%*
26.7**
29.3**

4.18

5.57

36.4**
34.4%*
33.1%*
36.1**
28.0**
27.4%

5.26

7.00

6.7 ns
19.1%
23.6*

12.1ns
13.1ns

33.6**

2.74
3.65

17.6 ns
15.3 ns
15.3 ns
17.3*
15.2ns
20.2%
2.62
3.49

25.3*
39.8**
45.1**
37.2%*
38.5%*
63.6**

2.74
3.65

18.0 ns
15.6 ns
15.6 ns
31.0**
28.6**
34.3%*
2.62
3.49

**: Highly significant at 1%

*: Significant at 5%

ns: Non-significant L.S.D. : The least significant difference

Table S8: Estimates of the percentage of advantage over commercial variety and over better parent for panicle length, no. of spikelets/panicle, and spikelet
fertility percentage of studied genotypes during the 2019 and 2020 growing season.

Traits

crosses Panicle length No. of spikelets/ panicle Spikelet fertility (%)
Advantage over (B.P) = Advantage over Ck  Advantage over (B.P) = Advantage over Ck  Advantage over (B.P) = Advantage over Ck
2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
NRL 63 0.03 ns 0.6 ns 9.0** 6.6* -8.4* -9.3** 21.6** 13.1** 0.01ns 1.7ns -1.6ns 1.3ns
NRL 64 -4.0ns -7.9%* 4.6 ns -2.3ns -11.2%* -11.5** 18.0%* 10.4** -2.6ns -1.3ns -4.1% -1.6ns
NRL 65 -3.0ns -4.3 ns 5.7% 1.4 ns -11.8** -12.1% 17.2%* 9.8** 2.7ns 4.5%* 1.1ns 4.1%*
NRL 66 15.3** 7.8%* 15.3** 7.8% 7.2 ns 21.5%* 21.9%* 21.5%* 0.5ns -0.4ns 0.5 -0.4ns
NRL 67 9.9%* 3.7 ns 9.9%* 3.7 ns 3.0ns 10.6** 17.2%* 10.6** 3.9% 4.8 3.9% 4.8
NRL 68 -7.8%* -17.9%* -3.1ns -14.4** -34.0%* -28.4** -21.8** -32.6** -0.6ns -1.7ns -0.5ns 0.8ns
NRL 69 -9.8** -19.4** -5.2ns -16.0** -39.6** -27.9%* -28.4** -32.1%* 0.Ins -2.3% 0.2ns 0.2ns
NRL 70 -11.5%* -20.7%* -7.1% -17.3** -34.3%* -27.9%* -22.1% -32.1% 0.7ns -1.4ns 0.8ns 1.2ns
NRL 71 -9.3** -18.7** -4.7 ns -15.1** -29.6** -22.6%* -16.6** -27.2%% 1.3ns -0.4ns 1.4ns 2.2%
NRL 72 -8.7%% -16.5** -4.1ns -12.9%* -30.1** -23.3** -17.2%* -27.8%% 3.9% 3.0%* 4.0% 5.7%*
NRL 73 -19.6** -18.9** -15.5** -15.4** -22.1%* -6.9 ns -7.7ns -12.4* 2.9ns -0.9ns 3.0ns 1.7ns



NRL 74 -18.5%* -20.2%* -14.4** -16.8** -22.8%* -7.3ns -8.4ns -12.8%* 3.6% 1.6ns 3.7% 4.2%*

NRL 26 2.3 ns 5.4* 7.4** 10.0** 22.6* 48.2%* 45.3** 39.5%* 0.6ns 1.0ns 0.7ns 3.7%*
NRL 37 18.8%* 6.3* 24.7** 10.8** 36.9** 43.4** 62.3** 35.0** 3.4* -2.2% 3.5% 0.4ns
NRL 52 -5.6% -11.5** -39ns -13.0** -23.5** -17.3** -12.9%* -22.2%% 8.0%* 6.3** 5.7** 5.9**
NRL 53 7.2% 6.3* 9.2%* 44ns 7.3 ns 28.1** 22.1** 20.6** 0.8ns 2.3* -1.4ns 1.9ns
NRL 54-2W 16.7** 18.7%* 18.7%* 12.8** 27.1** 33.5%* 44.5** 25.6** 3.7* 1.8ns 0.3ns 0.7ns
NRL 58 14.4** 17.1** 16.4** 11.3** 29.4* 34.6* 47.1% 26.6** -0.5ns -0.4ns -3.8* -1.4ns
NRL 59 9.3** 7.6* 11.2%* 2.2ns 6.7 ns 26.2** 21.3** 18.8** -1.8ns 0.5ns -5.0** -0.5ns
NRL 55 17.0%* 17.4% 19.1%* 11.4** -12.0% -1.2ns -14.5** -14.4** -2.9ns 1.2ns -3.9% 0.9ns
NRL 46 14.4%* 10.6** 16.5** 49ns 13.7%* 5.8 ns 10.6* -8.2% 0.Ins 0.8ns -1.0ns 0.5ns
NRL 62 18.6** 18.5%* 20.7%* 12.4% 34.9** 26.3% 31.2%* 9.5* 1.0ns 3.4** -0.1ns 3.1%*
L.S.D 5% 1.22 1.34 1.22 1.34 14.43 12.39 14.43 12.39 277 1.83 277 1.83
LSD 1% 1.62 1.79 1.62 1.79 19.20 16.49 19.20 16.49 3.69 243 3.69 243
**: Highly significant at 1% *: Significant at 5% ns: Non-significant L.S5.D. : The least significant difference

Table S9: Estimates of the percentage of advantage over commercial variety and over better parent for No. of filled grains/panicle, panicle weight, and 1000-
grain weight of studied genotypes during the 2019 and 2020 growing season.

Z::;;Ses No. of filled grains/panicle Panicle weight 1000- grain weight
Advantage over (B.P)  Advantage over Ck  Advantage over (B.P) = Advantage over Ck  Advantage over (B.P)  Advantage over Ck
2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
NRL 63 -8.4* -7.2% 19.7** 14.7** 13.7 ns 27.0** 53.5%* 51.4** -19ns -3.3* 16.3** 24.7%*
NRL 64 -13.5** -12.0** 7.6 ns 8.7% 5.0 ns 14.6 ns 41.7% 36.7** -2.3ns 0.01 ns 15.8** 28.9%*
NRL 65 -9.4* -7.5* 18.4** 14.3** 13.0 ns 31.6** 52.5%* 56.9** -0.5ns 2.5ns 18.0** 32.1%*
NRL 66 11.6* 21.0%* 22.4** 21.0%* 11.0 ns 47 .8** 61.0%* 47 9% 7.9%* 10.9** 23.6** 32.4**
NRL 67 10.9* 15.9** 21.6** 15.9** 14.6* 25.0%* 66.2%* 25.1%* 0.5ns 3.6* 15.1** 23.7**
NRL 68 -34.4** -29.4** -22.2%%* -32.1%* -9.3 ns -38.7** 31.6%* -6.5 ns 7.8%* 3.0% 32.3** 34.1**

NRL 69 -39.5%* -29.3** -28.3** -32.0%* -8.7ns -41.3** 32.5%  -104ns 10.0** 6.0** 35.0%* 38.0**



NRL 70 -33.9** -28.6** -21.6** -31.4** -13.8* -41.4** 25.0¢ -10.6ns 9.2%* 3.1% 34.1* 34.2%

NRL 71 -28.7** -22.6** -15.4** -25.5%*  -10.3ns -39.5** 30.2** -7.7ns 9.8** 3.9** 34.8** 35.2**
NRL 72 -27.3** -20.6 ** -13.8** -23.6** -14ns -33.9** 43.1%* 0.9 ns 11.2** 6.4** 36.4** 38.5**
NRL 73 -19.8** -7.3ns -4.8 ns -10.8**  -11.7ns -21.1*%* 28.1%* 20.4* 2.7 ns 4.9%* 26.1** 36.6**
NRL 74 -19.9** -5.6ns -4.9 ns -9.1% -14.7* -21.4%* 23.7% 20.0* 1.7 ns 4.1% 24.9** 35.5%*
NRL 26 23.3** 50.3** 46.3* 44.6* 51.6** 23.9% 120.0** 89.1** 3.2% 1.2 ns 26.6** 31.7%
NRL 37 41.5%* 40.8** 67.9** 35.5%* 69.4** 24.3* 145.8** 89.7%* -4.3%* -9.0%* 17.5%* 18.4**
NRL 52 -16.2** -11.5** -8.0ns -17.5** -6.5ns -13.6 ns 35.7%* 3.0ns 15.6** 9.7** 37.1% 41.4%
NRL 53 9.7% 32.0** 20.3** 23.0%* 26.2%* 39.9%* 83.1** 66.8** 12.7** 8.9** 33.6** 40.4**
NRL 54-2W 32.0%* 35.9** 44.9% 26.6™ 69.4** 86.7** 145.8** 107.3** 29ns 3.6%* 29.2%* 37.8**
NRL 58 28.9%* 34.0%* 41.4* 24.9% 53.8%* 55.0%* 123.1** 72.1% 4.3%* 3.7%* 30.9** 38.0%*
NRL 59 5.0ns 26.9%* 15.2%* 18.2** 18.1%** 33.9%* 71.4** 48.7% -3.4* -5.9%* 21.3** 25.1%*
NRL 55 -13.7* 1.2ns -17.8** -13.6** 6.5 ns 17.9% 51.6** 31.1% 20.7% 17.7%* 51.5** 56.5**
NRL 46 15.1** 8.0ns 9.6ns -7.8* 31.3** 32.1%* 87.0** 46.9%* 9.0** 10.8** 36.8** 47 .4
NRL 62 37.6** 32.2%* 30.9%* 12.9** 47.3%* 47.6* 109.7** 64.2%* 1.9ns 2.5ns 27.9%* 36.3**
L.S.D 5% 14.02 11.49 14.02 11.49 0.55 0.62 0.55 0.62 0.80 0.69 0.80 0.69
LSD 1% 18.66 15.30 18.66 15.30 0.74 0.83 0.74 0.83 1.06 0.92 1.06 0.92
**: Highly significant at 1% *: Significant at 5% ns: Non-significant L.S.D. : The least significant difference

Table S10: Estimates of the percentage of advantage over commercial variety and over better parent for grain yield, anther length, and anther breadth of
studied genotypes during the 2019 and 2020 growing season.

Traits

Crosses grain yield (gm/P) Anther length (mm) Anther breadth (mm)

Advantage over (B.P)  Advantage over Ck  Advantage over (B.P) = Advantage over Ck  Advantage over (B.P) = Advantage over Ck

2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020




RL 63
NRL 64
NRL 65
NRL 66
NRL 67
NRL 68
NRL 69
NRL 70
NRL 71
NRL 72
NRL 73
NRL 74
NRL 26
NRL 37
NRL 52
NRL 53
NRL 54-2W
NRL 58
NRL 59
NRL 55
NRL 46
NRL 62
L.S.D 5%
LSD 1%

46.0**
22.3%*
24.7*%*
39.3%*
15.0*
23.7%*
51.7**
27.3%*
34.8%*
17.5*
-15.5ns
9.8 ns
16.9*
41.0%*
6.6 ns
25.9%*
49.3%*
17.2*
80.8**
48.7%*
31.0**
44 3%*
5.29
7.04

43.4**
22.2%*
21.8%*
37.9%*
16.4**
21.5**
40.8**
28.2%*
34.0%*
17.0*
-85 ns
12.6 ns
16.0*
27.8%*
4.1ns
20.2%*
45.3%*
17.5*
76.6**
48.1**
31.2%*
44, 1%
4.73
6.30

43.1**
19.8**
22.2%*
39.3%*
15.0%
9.7 ns
34.5**
129 ns
19.6**
4.2 ns
-25.1**
-2.6 ns
3.7 ns
25.0%*
4.5 ns
23.3%*
27 .4**
0.0ns
54.3%*
50.5**
32.6**
46.1**
5.29
7.04

44 3** 26.66**
22.9%* 5.2ns
22.5%* 2.8ns
37.9%* 17.6ns
16.4** 23.1*
9.7 ns 26.8**
27.0%* 22.8*
15.7% 17.8ns
20.9%* 22.4*
5.6 ns 31.6**
-17.5** 22.9*

1.6 ns 29.0**
4.7 ns 54.1**

15.3* 51.6**
4.8 ns 12.8ns
20.9** 18.3ns
26.6%* 53.9**
2.4 ns 47 .9**
53.8%* 44 4**

49.5** 38.8**
32.3** 43.3**
45.4** 49.8**
4.73 0.33
6.30 0.44

22.55%
1.7ns
-1.5ns
13.1ns
18.1ns
22.7%
18.0ns
14.0ns
18.3*
27.4%*
19.1*
24.3%*
54.8**
51.4**
9.7ns
13.3ns
52.9**
43.6**
40.7**
38.1**
43.1**
48.8**
0.33
0.44

36.1**
13.1ns
10.5ns
18.9*
24 5%
29.4**
25.3%*
20.2%
24.9%*
34.3**
25.5%*
31.6**
57.3%*
54.7%*
14.0ns
19.7*
64.2%*
57.9%*
54.1**
48.1**
53.0%*
59.9%*
0.33
0.44

32.6**
10.1ns
6.5ns
15.5ns
20.5*
25.9**
21.0*
16.9ns
21.4*
30.7**
22.2%
27.6**
58.8**
55.3**
11.9ns
15.6ns
64.6**
54.6**
51.4**
48.6**
54.0**
60.1**
0.33
0.44

22.41**
17.2%*
19.8**
29.5%*
12.3%*
12.5%*
17.0%*
18.8**
24.1**
22.3**
29.5%*
22.3%*
47 .3**
45.5%*

6.91s
12.9%*
63.3**
55.0**
51.4**
21.6**
16.2**
54.1**
0.03
0.05

16.10**
10.2*
12.7**
22.2%*
4.0ns
6.1ns
17.4**
18.3**
18.3**
14.8**
20.9**
21.7%*
47.8%*
41.7%*
5.1ns
11.0%*
60.7**
55.4**
44.6**
17.4**
9.6*
45.0%*
0.03
0.04

16.4**
11.5**
13.9**
29.5%*
12.3**
3.3ns
7.4ns
9.0*
13.9**
12.3**
18.9**
12.3**
35.2%*
33.6%*
1.6ns
7.4ns
45.9%*
38.5%*
35.2%*
10.7*
5.7ns
40.2%*
0.03
0.05

8.7%
3.2ns
5.6ns

22.2%*
4.0ns
-3.2ns
7.1ns

7.9%

7.9%
4.8ns

10.3**
11.1%*
34.9%*
29.4**
-1.6ns
4.0ns
42.9%*
38.1%*
28.6**
7.1ns
0.0ns
32.5%*
0.03
0.04

**: Highly significant at 1%

*: Significant at 5%

ns: Non-significant L.S.D. : The least significant difference



Table S11: Estimates of the percentage of advantage over commercial variety and over better
parent for filament length and duration of floret opening of studied genotypes during the
2019 and 2020 growing season.

Traits . . . .
crosses Filament length (mm) Duration of floret opening (min)
Advantage over (B.P) Advantage over Ck Advantage over (B.P)  Advantage over Ck
2019 2020 2019 2020 2019 2020 2019 2020
RL 63 9.90ns 12.57* 63.6** 70.6%* -11.01** -11.17** 68.4** 64.2**
NRL 64 8.7ns 8.7ns 61.9** 64.8** -16.9** -17.1%* 57.3** 53.2%*
NRL 65 6.8ns 6.3ns 58.9** 61.1** -20.9** -21.1%* 49.7** 45.8**
NRL 66 18.5** 18.7** 73.6** 76.5%* -13.7** -13.8** 74.3%* 69.8**
NRL 67 2.6ns 2.6ns 50.4** 52.5%* -15.0** -15.4** 71.8** 66.9%*
NRL 68 2.6ns 2.7ns 50.4** 52.7** -15.0** -15.4** 71.7** 66.8**
NRL 69 5.3ns 4.6ns 54.3** 55.5%* -23.4%* -21.3%* 54.8** 55.1**
NRL 70 -0.5ns -0.9ns 45.7** 47.4** -24.7** -25.1%* 52.1** 47.7**
NRL 71 4.2ns 3.6ns 52.7%* 54.0%* -15.5** -15.3** 70.8** 67.0%*
NRL 72 8.5ns 7.3ns 58.9*%* 59.5%* -15.9** -15.7** 69.9%* 66.2%*
NRL 73 6.3ns 5.4ns 55.8** 56.7** -16.2** -14.5%* 69.4** 68.6**
NRL 74 6.3ns 5.5ns 55.8** 56.8** -15.7** -14.0** 70.4%* 69.6**
NRL 26 15.9** 19.2** 69.8** 77.1%* 0.3ns 0.5ns 102.7** 98.0**
NRL 37 14.3** 16.7** 67.4%* 73.5%* -0.8ns -0.5ns 100.4** 96.1%*
NRL 52 -0.5ns -1.8ns 45.7** 46.0** -9.8** -8.3** 82.1** 80.7**
NRL 53 -2.6ns -4.4ns 42.6** 42.1** -10.8** -9.1** 80.1** 79.1**
NRL 54-2W 20.6** 23.4%* 76.7%* 83.4** 2.2ns 2.5ns 106.5** 102.0**
NRL 58 16.4** 19.6** 70.5** 77.8** -1.8ns -0.2ns 98.3** 96.6%*
NRL 59 13.8% 12.7* 66.7*%* 67.5%* -1.1ns 0.7ns 99.8** 98.4**
NRL 55 12.2* 16.8%* 63.6** 70.6%* -14.3** -14.5** 68.9** 64.8**
NRL 46 13.8* 14.7%* 65.9** 67.5%* -14.4** -14.3** 68.7** 65.2**
NRL 62 19.1** 19.7** 73.6** 74.8** -1.2ns -0.9ns 94.9%* 91.0%*
L.S.D 5% 0.65 0.65 0.65 0.65 5.82 5.10 5.82 5.10
LSD 1% 0.87 0.87 0.87 0.87 7.75 6.79 7.75 6.79

**: Highly significant at 1%

*: Significant at 5%

ns: Non-significant L.S.D. : The least significant difference



Table S12: Estimates of the percentage of advantage over commercial variety and over better parent for some grain quality traits of studied genotypes during
the 2019 and 2020 growing season.

Traits Hulling (%) Milling (%) Head rice %
crosses
Advantage over (B.P)  Advantage over Ck  Advantage over (B.P)  Advantage over Ck  Advantage over (B.P)  Advantage over Ck

2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
RL 63 -3.5%* -2.3** -4,0** -3.5%* -4.8*%* -0.8 ns -5.7%* -2.2ns -32.2%* -28.7%* -39.9%* -37.8%*
NRL 64 -3.4%* -1.8* -3.9%* -3.0** -1.8* 1.0ns -2.8** -0.4ns -34.3%* -32.4%* -41.8%* -41.1**
NRL 65 -1.9** -1.2ns -2.4%* -2.4%* -2.7%% 3.0% -3.7%* 1.6 ns -27.1%* -20.5%* -35.4** -30.7%*
NRL 66 -2.0%* -2.6%* -2.0** -2.6** -0.2ns -0.5ns -0.2ns -0.5ns -5.0* -1.6 ns -5.0* -1.6 ns
NRL 67 -2.5%* -1.9* -2.5%* -1.9% 0.7 ns -1.7 ns 0.7 ns -1.7ns 2.6 ns 1.6 ns 2.6 ns 1.6 ns
NRL 68 0.04 ns 0.05 ns -1.1ns -09ns 1.3 ns 3.4%* 1.8* 2.0ns -6.2* -3.5ns -20.7%* -20.0**
NRL 69 -1.5* -1.7* -2.6** -2.6** -2.6%* -1.3 ns -2.1% -2.6% -27.9%* -25.8%* -39.0%* -38.5%*
NRL 70 0.3 ns 0.5ns -0.8 ns -0.5ns 0.2ns 2.4 ns 0.7 ns 1.0ns 10.1** 13.2%* -6.9%* -6.1 ns
NRL 71 -0.4ns -0.1ns -1.5* -1.0ns -1.8* 0.4 ns -1.3ns -09ns -13.7%* -11.0* -27.1%* -26.2%*
NRL 72 -0.2 ns 0.04 ns -1.3 ns -09ns -2.2% -0.3 ns -1.7%* -1.6 ns 4.7 ns 7.7 ns -11.6** -10.7**
NRL 73 -1.1ns -0.8 ns -2.2%* -1.7* 1.9* 09ns 2.4%* -04ns -8.3** -4.7 ns -22.5%* -21.0%*
NRL 74 -1.5* -1.3 ns -2.5%* -2.2%* 1.2ns 1.0ns 1.7* -0.3ns 8.9%* 11.5% -8.0%* -7.6%
NRL 26 1.5* 1.6 ns 0.4 ns 0.6 ns -0.4ns 0.7 ns 0.1ns -0.6 ns -8.5%* -5.0ns -22.7%* -21.3%*
NRL 37 1.8* -0.4 ns 0.7 ns -1.3 ns -2.9%* -0.4ns 2.4%* -1.7 ns 9.1** 17.0%* -7.8%* -3.0ns
NRL 52 2.8%* 3.5%* 1.7* 2.4%* 1.6 ns 0.0ns 1.4 ns -14ns 14.6** 18.1** 1.5ns 3.0ns
NRL 53 1.2ns 1.2ns 0.1 ns 0.2 ns 2.1* 0.7 ns 2.0* -0.7 ns 15.8** 16.1** 2.6 ns 1.2ns
NRL 54-2W -0.4 ns -1.4 ns -1.5* -2.4%* -1.7%* -2.4%* -0.8 ns 2.7* 1.3 ns 2.6 ns -4.0ns -4.5ns
NRL 58 1.5* 1.4 ns 0.4 ns 0.4 ns -1.9* -3.1%* -1.0ns -3.4%* -10.3** -10.0* -15.0%* -16.2%*
NRL 59 -09ns -1.3ns -1.9%* -2.3%* 0.8 ns 0.8ns 1.8* 0.5ns 12.1%* 13.3** 6.3** 5.5ns
NRL 55 1.7* 1.2ns 0.7 ns 0.01 ns 3.2%* 3.4%* 5.6%* 3.2%* 6.5%* 8.1% 1.0ns 0.6 ns
NRL 46 0.7 ns 1.6* -0.3 ns 0.4 ns 0.2ns 2.0ns 2.5%* 1.7 ns 10.9** 14.4%* 5.1% 6.5 ns
NRL 62 1.9%* -0.1ns 09 ns -1.3 ns -1.0ns 0.8 ns 1.3 ns 0.6 ns 19ns 59ns -3.4ns -14ns
L.S.D 5% 1.12 1.29 1.12 1.29 1.16 1.68 1.16 1.68 2.68 494 2.68 494
LSD 1% 1.49 1.72 1.49 1.72 1.55 2.24 1.55 2.24 3.56 6.57 3.56 6.57

**: Highly significant at 1% *: Significant at 5% ns: Non-significant L.S.D. : The least significant difference



