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Seiichi MURAYAMA : Basic studies on utilization of F; hybrid
in rice III. Heterosis under economical cultivating
field conditions
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Table 1. Combinations of F; used in this experiment

F1 No. combinations l F1No. ’ combinations

1 Kokuryomiyako x Nabeshima 24 Shinrikigawari 8 X Benisengoku
2 " X Ipponwase 25 Aikoku X Taichung 153
3 Nabeshima X Kokuryomiyako 26 " X Ryutoshi
4 " X Koganenishiki 27 " X Taichung 122
5 Koganenishiki x Aikoku 28 ” X Zenith C.1.7787
6 ” X Nippon 29 " X Norin 18
7 " X Nérin 22 30 Suzunari X Taichung 122
8 ” X Kokuryomiyako 31 1" X " 153
9 " X Okinawazairai 32 " X Zenith C.1.7787

10 " X Benisengoku 33 " X Aikoku

11 Norin 22 X Aikoku 34 ” X Okinawazairai |

12 ” X Kokuryomiyako 35 Norin 8 gawari X Siranui

13 " X Guneki 36 ” X Benisengoku
14 " X Kinchakubozu 37 " X Taichung 122
15 " X Nippon 38 " X Norin 18

16 ” X Koganenishiki 39 ” X Aikoku

17 Kamezi X Taichung 122 40 TR 72 X Benisengoku
18 " X Shiranui 41 ” X Shiranui

19 Kinmaze X Shiranui 42 " X Norin 18

20 " X Benisengoku 43 Benisengoku X Shiratama

21 ” X Taichung 153 44 N-'rin 18 X Shiranui

22 " X Okinawazairai 45 ‘ " X Shiratama

23 Shinrikigawari 8 X Taichung 122 i
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Table 2. Distribution of frequency of F; hybrids for heterosis

degree of | total dry | grain yield | panicle | spikelet | one thou- culm panicle
heterosis weight numbers | numbers | sand kelnel | length length
weight

(%) A B | A B|AB | A B/|A B | A B A B
5l— 60 . . . . B .

61— 70 B . 1 3 1

71— 80 .. . . 4 6 6 . . . . . .
81— 90 2 7 . . 3 10 . 6 . 1 . 3 . 3
91—100 3 8 12 17 11 7 12 13 23 1 15 10 29
~101—110 10 11 7 12 9 4 16 15 28 19 41 26 30 12
111—120 11 6 12 6 8 5 12 3 4 2 2 1 2 1
121—130 10 8 9 8 3 1 6 1 .

131—140 5 1 5 4 1

141—150 1l 3 4 1 1

151—160 1l . 3 2

161—170 1 1 1 1

171—180 .

181—190 1 . 1
~ total 45 45 | 45 45 | 45 45 | 45 45 [ 45 45 | 45 48 } 45 45
signifi-

cant 7 4 10 6 1 0 21 7 7 4 19 2 14 2
heterosis

note. A and B show distribution of F; hybrids when compared with mid-parent and
higher parent respectively.
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Table 3. Distribution of frequency of grain yield
in parents and F; hybrids

gl&?}lpl};’air?tl)d No. F; combinatios No. parents
11— 15 0 1
16 — 20 0 0
21 — 25 0 S
26 — 30 2 8
31 — 33 14 6
36 — 40 21 5
41 — 45 0
46 — 50 4 0
51 — 55 1 0
total 45 25

Table 4. Grain yield and degree of heterosis of F; hybrids which exceeded
the highest yielding variety, Benisengoku

F1No. combinations gﬁ%ﬁg %mMRHﬁﬁﬁR]%m&&
33 Suzunari X Zenith C.I1.7787 52.8 184%x Lo4x* 135%*
29 Aikoku X Zenith C,1.7787 49.6 1594 155%* 127%
39 Norin 8 gawari X Norin 18 47.7 157 130 122
26 Aikoku X Taichung 153 47 1 142%% 130% 121
27 Aikoku X Ryutoshi 45.8 143** 134%* 117
21 Kinmaze X Taichung 153 43.6 124 121 112
10 Koganenishiki X Benisengoku 43.2 121 111 111
36 Norin 8 gawari X Siranui 42.3 163%x* 153** 108
28 Aikoku X Taichung 122 40.0 119 108 103
31 Suzunari X Taichung 122 39.7 128 108 102
17 Kamezi X Taichung 122 39.6 120 107 102
32 Suzunari X Taichung 153 39.2 128 109 101
47 Benisengoku x Shiratama 39.2 118 1ol 101

note. M.P., H.P., and B.S. indicate mid-parent, higher parent, and Benisengoku
respectively.
*** indicate significant difference at 5 and 1 9% level respectively.
The grain yield of Benisengoku was 39 gram per plant.
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Fig. 2. Relationship between grain yield of F; and that of mid-parent
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Summary

To study of heterosis in rice, the author obtained 45 F; hybrids used 25
varieties, and the experiment was carried out under field conditions which
were economical planting density and fertilizer level. The characters which
investigated in this experiment were total dry weight, grain yield, panicle

numbers per plant, spikelet numbers per panicle, one thousand kelnel
weight, culm length and panicle length.

The following will be the results of this study;
1. Heterosis in total dry weight was remarkable, and 30 conbinations were
higher than higher parent, and one of them was higher by 609,.
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. In grain yield, 33 F; hybrids exceeded higher parent, and 6 of them

were significant. 13 F; hybrids exceeded the highest yielding variety,
Benisengoku. The combining ability of Suzunari x Zenith C.I. 7787 was
the highest of all the F; hybrids, and exceeded mid-parent, higher parent
and Benisengoku by 849%, 64%, and 35% respectively. _
Heterosis in spikelet numbers per panicle was the highest of some yield
component characters, and the most excellent F; hybrid exceeded higher
parent by 409%. And heterosis in panicle numbers per plant was low.
In general, heterosis in culm length and panicle length were low, and
F1 hybrid which exceeded higher parent by more than 209% was nothing.
For grain yield, the authcr calculated correlation coefficient between the
degree of heterosis and F; ;(r=0.670), between F; and mid-parent ; (r=
0.314) , and the degree of heterosis and mid-parent ; (r=-—0.484) ., And
all of them were significant at 5 or 1 % level. From these results, the
author concluded that mid-parent yield was not always useful for
estimation of combining ability.



