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Considerations on the Mechanism of Expression of Dwarf Genes
in Rice Plants

I. Response to gibberellic acid and presence of endogenous

gibberellin-like substances in rice plants

Osamu KAMIjIMA
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Fig. 1. Correlation between length of second leaf sheath and perccent response to gibberellic acid in
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O : Okitama dwarf, A :
*Significant at the .05 level. **Significant at the .01 level.

Sankei dwarf. d : Dwarf gene involved.
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Fig. 2. Correlation between length of second leaf
sheath and difference in those between
Oppm and 1ppm of GAg treatments in the
“Daikoku” type dwarfs.
**¥Significant at the .01 level.
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Fig. 3. Difference between responces of two dwarf testers to gibberellin-like substances from leaf blades

of four rice varieties.

= Tan-Ginbozu assay. <= Kotake-Tamanishiki assay. a, b : Response to added GAj (0.05

pg/ml) of Tan-Ginbozu and Kotake-Tamanishiki, respectively.
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Fig. 4. Activity of gibberellin-like tubstances from culms and leaf blades of Tamanishiki and Kotake-

Tamanishiki in rapidly elongating stage of culm.

CL : Culm length. FW : Fresh weight.
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Summary

1) Responses to gibberellic acid (GAg) were investigated with 92 paddy rices including three groups; 30
the “Daikoku” type dwarfs, 38 the other type dwarfs, and 24 normal rices. Differences in degrees of the
responses were observed between the groups and among varieties within the same group. There was a
negative correlation between the length of the 2nd leaf sheath and the response to GAj in varieties belong-
ing to the other type dwarfs and normal rices (Fig. 1), but longer 2nd leaf sheath tended to correlate posi-
tively with higher sensitivity to added GAj in the “Daikoku” type dwarfs (Fig. 2).

2) The responses to GAz were also different among the dwarf varieties controlled by the same dwarf
gene (Fig. 1), and then the sensitivity to GAy was considered to be hardly controlled by the dwarf gene
itself.

3) Acetone extracts from the leaf blades of two dwarf rices “Sankei No.10” and “Kotake-Tamanishiki”,
and two normal rices, “Ayanishiki” and “Tamanishiki” were developed by the paper chromatography. When
these extracts were applied, “Tan-Ginbozu” variety responded well to the extracts except for that from
«Sankei No. 107, but “Kotake-Tamanishiki” variety did not respond at all (Fig. 3). The latter, however, had
a significant response to added GAjs. Thus, it was concluded that the acetone extracts from leaf blades of
four varieties had no GAg in detectable amount.

4) No gibberellin-like substances was also ascertained in the extracts from the culm and leaf blade of
“Sankei No. 10”,in rapidly elongating stage of culm, as already seen in seedling stage. On the other hand,
the extracts from “Kotake-Tamanishishiki” always contain gibberellin-like substances as much as those from
normal rices (Fig. 4).

5) It seems to have difficulty to explain all of the mechanisms of expressions of dwarf genes in paddy
rice in relation to the responses to GAg or the amounts of gibberellin-like substances.



