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Yukio ISHIMINE and Choyu SHINJO : Distribution of
fertility-restoring genes in commercial lowland-rice
varieties cultivated in Japan for two male sterile
cytoplasms of rice
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Table 1. Pollen and seed fertilities of Fi test progenies of strain
cms— 2 ¥ X commercial lowland-rice varieties

Pollen and seed fertility (%) Total number
of
0 10 20 30 40 50 60 70 80 90 Vvarietis tested

Pollen 186 4 8 10 4 1 213

Seed 186 2 1 1 4 6 8 5 213

* Male sterile cytoplasm of strain cms—2 derived from variety Lead
Rice, and cms—2 was complete male sterile.
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Fig. 1. Geographical distribution of restorers and non-resterers in

commercial lowland-rice varieties for cms— 2 cytoplasm
derived from Oryza sativa cv. Lead ‘Rice
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Table 2. Frequency of varieties possessing fertility restoring gene(s)
and non-fertility restoring one in their origin(bred by hy-
bridization or pure-line selection)

Breeding by Pure- line
hybridization selection Number of
Region o
varieties
Restorer Non-restorer Restorer Non -restorer
Northern 2(1.7) 104 (89.7) 3( 2.6) 7( 6.0) 116 (100)
Southern 6(6.2) 63 (65.0) 16(16.5) 12(12.4) 97 (100)

+ Number in parentheses indicates percentage.
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Table 3. Geographical distribution of restorers and non-restorers in
commercial lowland-rice varieties for cms — 3 cytoplasm
derived from one strain of Oryza perennis
Prefecture Restorer  Non-restorer Prefecture Restorer  Non-restorer
Hokkaido 0 12 Nara 0 3
Aomori 0 4 Kyoto 0 13
Akita 0 9 Osaka 0 1
lwate 0 5 Wakayama 0 3
Yamagata 0 7 Hyogo 0 3
Niigata 0 7 Tottori 0 5
Fukushima 0 13 Okayama 0 1
Tochigi 0 3 Shimane 0 12
Ibaragi 0 2 Hiroshima 0 2
Gunma 0 2 Yamaguchi 0 5
Saitama 0 5 Kagawa 0 1
Tokyo 0 2 Tokushima 0 2
Yamanashi 0 5 Ehime 0 1
Nagano 0 4 Kouchi 0 3
Shizuoka 0 4 Fukuoka 0 2
Aichi 0 11 Oita 0 6
Toyama 0 2 Kumamoto 0 1
Ishikawa 0 6 Saga 0 1
Gifu 0 2 Nagasaki 0 1
Fukui 0 4 Miyazaki 0 2
Shiga 0 17 Kagoshima 0 7
Mie 0 11 Okinawa 0 2
Total 0 137 0 77
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Table 4. Pollen and seed fertilities in F1 progenies derived from two
nuclear testers x 27 commercial lowland-rice varieties

Female parent

Cms—2 Cms—3
Male parent Pollen Seed Seed
Aikawa 44 41.7% 71.1 % 0%
Amami-mochi 42.5 80.3 0
Benkei 43.0 75.5 0
Hattan 10 26.4 71.1 0
Hikotaro - mochi 31.6 65.9 0
Hatsunishiki 34.4 56.7 0
Iwai 15.4 76.0 0
Isenishiki 722 15.8 76.0 0
Iwai-mochi 54.3 85.4 0
Kairyoshinko 22.2 86.9 0
Kairyohattanryu 32.9 68.6 0
Kokuramiyako 23.7 74.7 0
Nakate asahi 1 36.7 85.7 0
Norin 10 24.1 75.1 0
Norin 13 46.3 89.0 0
Norin 31 40.0 86.0 0
Nojobo 16.7 69.4 0
Oita-omachi 50 23.3 47.4 0
Okayama - mochi 54.7 81.4 0
Shinko 190 9.2 85.9 0
Shiga-asahi 27 14.9 70.3 0
Shinriki 798 23.1 84.2 0
Shinhabutae-mochi 45.3 82.1 0
Shigahabutae- mochi 43.5 77.5 0
Taisho-mochi 43.8 71.6 0
Tarobe- mochi 41.6 77.1 0
Yamadanishiki 28.3 77.3 0
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Summary

In order to investigate the presence of a fertility-restoring gene or genes for a completely
male-sterile strain with Oryza sativa cv. Lead Rice cytoplasm (cms-2) and a completely male-
sterile strain carrying the cytoplasm of O. perennis, 213 commercial lowland-rice varieties of
Japan were crossed to the former strain and 214 varieties to the latter. From the F,
progeny of each cross, five plants were planted to examine their pollen and seed fertilities
and also to determine whether to be varieties having fertility-restoring gene(s) or not.

For cms-2 strain, 27 of the 213 varieties possessed fertility-restoring gene(s) and the
remaining 186 carried non-estorers. Out of the 27 varieties carrying fertility restorers, 22
were distributed in the southern region of Japan (Kyushu, Chugoku, Shikoku and Kinki
districts) and the remaining five were present in the northern region (Chubu, Kanto, Tohoku,
and hokkaido districts). On the other hand, out of 186 non-restorers, 111 were distributed
in the northern and 75, in the southern region. The frequency of the gene(s) was higher in
the northern than in the southern region. Of the 27 varieties having restorers, 19 (ca. 70%)
were bred by pureline selection from their naive ones and the remaining eight (ca. 30%)
were by the hybridization breeding methods.

For cms-3 strain, all of the 214 varieties possessed non-restoring genes. It suggests that
male-sterile lines of japonica with the cytoplasm of c¢ms-3 can be bred easily. If an effective
restorer for cms-3 cytoplasm is discovered, the cytoplasm and its fertility-restoring gene(s)
will be utilized extensively in the basic studies on hybrid rice breeding in Japan.

In the present investigation, the fertility-restoring gene(s) for cms-2 cytoplasm did not
restored fertility in the cms-3 cytoplasm. It indicated that the above two cytoplasms were of

different nature in each other.



