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Table 1 Segregation of fertility in F; population
of SCReimei/Norin29

Phenotype Fertile  Sterile Total (3:1) Probability

Segregation 115 32 147 0.82 0.37

Table 2 Segregation of culm length in F,
population of Norin29/SCReimei

Semi
Tall Total
-dwarf

¥*(3:1)  Probability

Segregation 112 38 150 0.01 0.92

30 a. SCReimei/Norin29

O Fertile
B Sterile

Frequency
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b. Norin29/SCReimei
50 OTall SCRIeimei F, Nor|in29

B Semidwarf o l

Frequency
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> > >
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Culm length (cm)

Fig.1 Frequency distributions for culm length in F,
population of SCReimei/Norin29 with segrega-
tion of sterile plants (a) and culm length in F,
population of Norin29/SCReimei (b).

*Solid horizontal lines show the range of par-

ents and F,.

Table 3 Segregations of semidwarfness and sterility in F, population of SC-S/Norin29

Tall Semidwarf Total  Test of independence Semidwarfness Sterility
Phenotypic class
Fertile  Sterile Fertile  Sterile %2(9:3:3:1) p %2(3:1) p 22(3:1) P
Segregation 96 8 14 28 148 61.63** <0.001 0.90 0.50-0.75 0.04 0.75-0.90

*SC-S indicates the anther indehiscence plants.
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Fig. 2 Relations between culm length and panicle
exertion, internode lengths in F, popula-
tion of SCReimei/Norin29.

Table 4 Means of culm length, internode length and panicle exertion

Culm length Internode length (cm) Panicle
Segregants
(cm) exertion (cm)
1 2 3 4 5 6
1 68.6 28.6 19.1 118 73 22 0.4 2.7
SCReimei-F 2 67.8 29.4 187 104 7.8 1.6 1.0 3.1
(Semidwarf-fertile) 3 68.4 297 19.7 10.0 6.8 2.7 1.0 2.1
Av. 68.3 29.2 19.2 10.7 7.3 2.1 0.8 2.6
1 675 25.4 16.9 12.8 93 3.1 0.9 2.3
SCReimei-S 2 64.8 26.6 17.5 1.1 78 1.6 0.8 1.1
) ) 3 60.9 23.1 16.1 11.9 7.1 3.4 0.0 15
(Semidwarf-sterile) 4 642 23.9 17.6 12.1 74 3.1 0.9 1.6
Av. 64.3 24.7 17.0 12.0 7.9 2.8 0.9 01
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Fig.4 An indehiscence anther with normal
pollens in SCReimei-S.
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Fig. 5 Normal pollens in an indehiscence
anther in SCReimei-S.
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Genetic Analysis of Sterility Caused by Anther
Indehiscence Gene Linked with a Semidwarfing
Gene Locus, sd/ in Rice

By

Kenji Irie*, Cong Hua®*, YE TiNn Tun***, Hiroshi FuJgimakr®,
Fumio Kikucur* and Tsukasa NAGAMINE****

(Received November 30, 2007/Accepted March 14, 2008)

Summary : Rice cultivar Reimei, an artificial mutant of Fujiminori, is known to harbor a semidwarfing
allele sdi-r on the chromosome 1. The semidwarfing gene was transferred to the genome of Norin 29
by nine repeated backcrosses to develop an isogenic line SCReimei. This isogenic line was crossed
with Norin 29 (recurrent parent) to make an F, hybrid population, in which a number of sterile plants
segregated. Close observation disclosed that the seed sterility was not caused by pollen sterility but
by anther indehiscence. Segregations of the sterility were investigated in an F, population revealing
that the anther indehiscence was affected by a single recessive gene. Since sterile plants tended to be
semidwarf, independence between sterility and semidwarfness was statistically tested to ascertain
association between them. The results suggested that genes affecting both characters were linked on
the chromosome 1. Taking into account that pollens and seeds of both parents were fully fertile and
no sterile plants were observed in an F; population of Norin29/SCReimei, anther indehiscence af-
fecting seed sterility seemed to be caused by a mutation arisen in F; plants of SCReimei/Norin29. The
investigation of internode elongation of sterile plants suggested that the gene affecting anther in-
dehiscence had a pleiotropic effect to inhibit the upper internode elongation of culm.

Key words : isogenic line, mutant, pleiotropic effect, SCReimei, single recessive gene
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