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Study on heterotic ecotype of two-line hybrid rice in Yunnan

Yang Jiu* %, Lu Yixuan? , Li Zichao*
(1. Key Lab of Crop Genomics and Genetic Improvement of Ministry of Agrcuture/ Beijing Key Lab of
Crop Genetic Improvement , China Agricutural University , Beijing 100094, China;
2. Ingtitute of Food Crop Research of Yunnam Agricutural Academy Science , Kunming 650205, China)

Abstract Crop heterotic group or ecotype can guide the breeding of hybrids. To select heterotic ecotypes of two-line
hybrid rice in Yunnan based on the analysis of F;s’ yield and their components, 3 photoperiod- (themo-) sensitive genic
male sterile rice lines (PSMS) , namely Pei’ ai 64s, Shuguang 612s and 95076s, were crossed with 4 ecotypes of Yunr
nan indica and japonica subspecies, i.e. Yunnan Indica ecotype (YIE) , Yunnan Japonica ecotype (YJE) , Yunnanin-
clined to Indica ecotype (YIIE) and Yunnaninclined to Japonica ecotype (YIJE) . These 4 ecotypes included 7 sub-eco-
types. YIE was divided into 3 sub-ecotypes: Yunnan Indica restorer line of two-line hybrid rice (YIR) , Yunnanimproved
Indica cultivars (YIIC) and Yunnan Indica sdft rice cultivars (YISC) ; YJE was divided into 2 sub-ecotypes: Yunnan
Japonica restorer of twoline hybrid rice (YJR) and Yunnan improved Japonica cultivars (YIJC). The results showed
that 2 of 12 cross-patterns were heterotic ecotypes o twaorline hybrid rice in Yunnan. The cross combination between
shuguang612s (Indica type) and YIIE, Indica xinclined to Indica, was heterotic model. The other combination between
95076s and YJE, Japonica xJaponica,aso had strong heterosis, because both parents were japonica type, whose F;
had high cold-tolerant and high seed-setting rate. However, there were different competitive heteroses in crosses be-
tween YIE s sub-ecotypes and 3 PSMSlines. Pei’ ai 64s and Shuguang 612s were not heterotic ecotypes of YIE, whose
competitive heteroses were - 0.97 % and 7.51 %. But both Pei’ ai 64s and Shuguang 612s were heterotic sub-eco-
types of YIRin YIE, and its F;’ s grains weight per plant were 30.20 and 31. 33 g, with competitive heteroses of
20.12 % and 24. 62 %.
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Table1l Yidd and components of

restorer linesof various ecotypesin Yunnan

/

/

cm % g /g ! %

808 91.20 6. 80 90.91 138.36 65.70 25.50 23.13 - 8.00
72 83.60 14.00 94.86 131.43 72.17 29.67 25.40 1.03
R155 104.60 12.00 170.58 247.92 68.81 22.28 31.83 26.61
R115 83.20 11.00 59.45 160.27 37.10 25.84 16.93 - 32.66
R64 88.60 11.00 112.64 213.00 52.88 26.07 26.05 3.62
90.24 10.96 105.69 178.20 59.33 25.87 24.67 - 1.88

4 112.00 12.00 91.42 129.75 70.46 24.25 31. 60 25.70
10 96.20 10.00 97.20 147.50 65.90 30.45 24.88 -1.03
102.40 12.00 78.75 143.25 54.97 22.65 28.38 12.89

1 108. 00 7.00 117.57 197.86 59.42 24.30 26.33 4.73

5 107.40 10.00 124.50 173.00 71.97 23.61 21.35 - 15.08
105.20 10.20 101.89 158.27 64.54 25.05 26.51 5. 44

94.40 13.00 97.69 163.85 59.62 24.88  28.58 13.68

290 81.80 12.00 80.00 93.33 85.71 26.04 26.96 7.24
502 97.80 7.00 94.43 112.00 84.31 30.11 22.95 -871
201 81.80 11.00 61.64 82.73 74.51 24.93 17.30 - 31.19
15 108.00 11.00 103.27 126.27 81.79 25.53 22.25 - 11.50
92.76  10.80 87.41 115.64 77.19 26.30 23.61 - 6.09

96.07 10.65 98.33 150.70 67.02 25.74  24.93 - 0.84

2 [/ R187 97.00 16.00 80.06 88.50 90.47 28.02 25.32 0.72
4 [R187 105.00 13.00 111.68 133.15 85.53 23.12  23.13 - 8.00
11 /R187 109.00 11.50 127.49 155.48 83.06 19.42 22.04 -12.33
124 97.20 11.00 124.73 144.18 86.51 23.32 20.65 - 17.86
102.05 12.88 110.99 130.33 86.39 23.47 22.79 -9.37

6 103. 20 9.00 78.22 140.67 55.61 21.90 24.90 -0.95

3 110. 40 8.00 161.13 198.63 81.12 24.75 27.74 10. 34
175 81.60 14.00 67.36 117.71 57.22 26.94 23.10 -8.11

39 111.60 9.00 144.44 181.78 79.46 19. 69 20.40 - 18.85

17 100.60 10.00 117.30 133.00 88.20 27.37  26.28 4.53
101.48 10.00 113.69 154.36 72.32 24.13 24.48 - 2.62

101.7 11.28 112.49 143.68 78.58  23.84 23.73 - 5.61

R168 94.00 14.00 64.71 149.50 43.29 20.13 16.66 - 33.73
1 108.40 16.00 128.25 169.75 75.55 29.24  27.86 10. 82

2 88.70 12.00 114.83 125.83 91.26 31.28 34.78 38.35

12 96. 40 9.00 105.44 210.67 50.05 26.34 32.55 29. 47
96.88 12.75 103.31 163.94 65.04 26.75 27.96 11. 23

9 106. 40 8.00 79.50 149.00 53.36 25.94 19.48 - 22.51
14 99.70 10.00 119.10 172.90 68.88 28.10 26.59 5.77

1 108.60 10.00 147.90 159.70 92.61 27.72 25.80 2.63
R187 113.00 10.00 143.30 177.80 80.60 18.21  20.94 -16.71
106. 93 9.50 122.45 164.85 73.86 24.99  23.20 -7.72

99.12 10.95 105.95 152.15 70.88 25.24 24.75 -1.53

838(CK) 93.80 8.57 114.68 187.08 60.96 26.62  25.14 0. 00
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2 64s =
Table2 Comparion of yidd and its componentsof F; between pe’ ai64s and various ecotypesof Yunnan two-line hybrid rice

/ /
% g /g ! %

/cm

5 87.78  13.80 95.48 173.21  54.96 23.60 30.20 20.12
5 98.12 11.40 91.99 184.61  50.83 24.11 22.08 - 12.16
5 92.09 12.20 89.83 159.09 54.83 24.51 22.41 - 10.87

92.66  12.47 92.43 172.30  53.54 24.07 24.90 - 0.97

4 91.84  12.56 91.12 129.10 72.27 22.50 26.07 3.70

5 98.24 10.72 101.55 166.72  60.97 23.91 26.93 7.13

95.04 11.64 96.33 147.91  66.62 23.21 26.50 5.42

4 100. 70 9.50 106.61 179.23  58.82 25.27 25.95 3.22

4 97.58  10.00 78.25 135.91  58.08 23.15 26.51 5.45

95.19 11.45 93.55 161.12  58.68 23.87 25.74 2.37

838(CK) 93.80 8.57 114.68 187.08  60.96 26.62 25.14 0.00

3 612s =

Table 3 Comparion of yiedd and its componentsof F; between shuguang612s and various ecotypes of Yunnan two-line hybrid rice

/ / /
cm % g /g ! %

5 94.44  13.60 102.60 158.27  66.32 26. 46 31.33 24.62

5 105.27 12.00 91.35 162.12 56.30 26.18  25.91 3.05
97.04  14.00 76.89 142.21 54.21  26.64  23.84 - 5.16
98.92 13.20 90.28 154.20 58.94 26.42 27.03 7.51
4 100.79 11.00 92.34 180.64 49.34  24.27  26.32 4.71
5 101.30 11.40 80.04 171.25 42.96  27.48  21.08 - 16.16
101.04  11.20 86.19 175.94 46.15  25.87  23.70 -5.72
4 93.85 11.25 117.85 173.52 68.23  26.45  31.59 25.64
4 108.60 12.75 109.09 201.31 53.96  23.91  24.44 -2.79
100.18  12.29 95.74 169.90 55.90 25.91  26.36 4.85
838(CK) 93.80 8.57 114.68 187.08 60.96  26.62  25.14 0.00
612s F 612s
2.4 95076s Fy
612s Fi 95076s Fy
68.23 %, 838 (60. 96 %) , -5.19%( 4), 2
31.59 g, 25.64 %, , (48. 67 %)
612s ; , (83.21 ) , 95076s
612s , ; F1
, 46.15 %, , , : 26.94¢,
-5.72% 259 95076s
, 612s 3 Fi Fr F
, 7.51 %,; 95076s F1 ,
, 35.50 %,
612s F1 - 20.04 %, 95076s Fy

31.33g, 24. 62 % 27.979, 11. 24 %
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Table4 Comparion of yidd and its componentsof F; between 95076s and various ecotypes of Yunnan two-line hybrid rice

F

/

/

/cm
% g /g ! %
5 103.72 12.00 64.38 167.95 37.84 29.61 21.29 15.33
112.48 11.20 66.51 176.67 36.52 27.22 21.26 15.44
111.48 15.00 49.17 163.06 32.14 26.82 17.76 29.35
109. 23 12.73 60.02 169.23 35.50 27.89 20.10 20.04
101. 89 15.63 106.85  155.15 68.79 24.24 27.91 11.04
101. 32 8.40 114.20 189.89 59.92 26.40 28.02 11.45
101. 60 12.01 110.53 172.52 64. 36 25.32 27.97 11.24
113.85 9.15 99.51 188.77 53.25 28.35 26.21 4.26
115.35 13.50 81.88 159.35 52.21 25.93 24. 39 - 2.97
108. 58 12.13 83.21 171.55 48. 67 26.94 23.83 -5.19
838 (CK) 93. 80 8.57 114.68 187.08 60. 96 26. 62 25.14 0.00
950765 Fy 90 116cm ,
2.5 3 F1 : 64s Fy
10% 64s
5 , 64s 612s
64s 3 4.85%,
10 %
75 %, 64s 95076s F1
26.94g, 25 ¢ , 95076s
612s , F1 = : ,
10 % 53.1% 612s  95076s ,
612s =
10 %
66.7% 75 %: 950765 3
950765 10 % 31 3 )
77.8% 612s
95076s , 64s 950765 =
66.62% 64.36 %,
: 838(60. 96 %) , F1
) 5.42% 11.24 %; ,
F1 10% , 1 450 m)
66.7 %, 64s  95076s Fi
( )
() F
3 () 10 %
F1 : 66.7 %, , 2
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5 10 %
Table 5 Number and percentage of the combination type with strong competitive
heterods more than 10 % of yiddin Yunnan two-line hybrid rice %
64s 612s 950765
60.0 (3/5) * 100.0 (5/5) 40.0 (2/5) 66.7 (10/ 15)
40.0 (2/5) 60.0 (3/5) 0 (0/5) 33.3 (5/15)
20.0 (1/5) 40.0 (2/5) 0 (0/5) 20.0 (3/15)
40.0 (6/ 15) 66.7 (10/ 15) 13.3 (2/ 15) 40.0 (18/ 45)
25.0 (14 25.0 (1 4) 75.0 (3/4) 41.7 (5/12)
60.0 (3/5) 40.0 (2/5) 80.0 (4/5) 60.0 (97 15)
44.4 (4/9) 33.3 (3/9) 77.8 (7/9) 51.9 (14/ 27)
75.0 (3/4) 75.0 (3/4) 20.0 (21 4) 66.7 (8/12)
25.0 (1/ 4) 25.0 (1/ 4) 0.0 (0/ 4) 16.7 (2/12)
46.7 (14/ 32) 53.1 (17/ 32) 34.4 (11/32) 43.4 (42/ 96)
* 10 %
3.2
12 [1] Médchinger A E,Messmer M M ,lee M, et d. Diverdty
) 2 and reationship among U S Maize inbreds reveaed by re-
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