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Table 1. Characteristics of Shiokari, ID-1 and ID-11 grown in plastic house

Shiokari ID-1 ID-11

Panicle length(cm) 14.1+1.0 8.14+0.6%% 18.844.6%
Internode length(cm)

Ist 27.8+2.5 14.7+0.6%:% 10.3x£5.1%%

2nd 22.9+1.5 0.7x£1.6%% 0.240.0%x

3rd 14.3£1.8 7.8+£0.9%% 6.6+£8.2

4th 3.7x1.8 1.8%£1.6% 7.61£3.9%
No. of elongated internodes 4.0+0.0 4.0+0.6 3.8x0.4
No. of primary branches 10.14+0.9 6.841.2%% 8.5+0.5%%
Leaf no. of main culm 11.0£0.0 12.0%0.0 12.8£0.5%%
Days to heading 74.9%+0.7 73.8+0.9%% 81.61.0%%

*,%% : Significantly different from Shiokari at the 5% and 1% levels, respectively.

Fig.1. Character expression of dI and dI1.
A : Plant types of Shiokari, ID-11, ID-1 and the double mutant (41, d11)
(from left to right).
B: Second internodes of ID-1 (left) and ID-11 (right).
C : Spikelets of Shiokari, ID-1 and ID-11 (from left to right).
D : Panicles of Shiokari, ID-1 and ID-11 (from left to right).
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Fig. 2. Leaf blade lengths from 5th to flag leaves
of Shiokari, ID-1, ID-11 and the double
mutant type (dI, d11).
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Fig.3. Variation of panicle and internode lengths in ID-1 (A) and ID-11 (B) grown in plastic house.

S means Shiokari.
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Fig.4. Development of 2nd internodes in Shiokari. (Longitudinal
section)
A : Stage 5, B: Stage 7b, C: Stage 11.
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Fig.5. Development of 2nd internodes in ID-11. (Longitudinal section)
A : Stage 4, B: Stage 7b, C:4Stage 12.
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Fig. 6. Development of 2nd internodes in ID-1. (Longitudinal section)
A :Stage 6, B: Stage 8, C: Stage 12.
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Fig.7. Longitudinal sections of 3rd and 4th internodes in Shiokari (A) and ID

-11 (B) at stage 2.
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Fig.8. Longitudinal sections of seminal roots in Shiokari (A), ID-1(B) and ID-11 (C).
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Fig.9. Phenotypes of the double mutant (dZ,
dll).
A : Panicles and naked culms.
a : Ist internode elongation type.
b : Rachis elongation type.
¢ : No elongation type.
B : Panicles.
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Summary

In rice, about 60 dwarf genes have been reported and characterized. Takahashi & Takeda (1969)
and Takeda (1977) revealed that by taking the internode ratio as an index, dwarfism could be classified
into five basic types: dn, dm, d6, nl and shp. In this study, we investigated character expressions of two
genes, dI and d11, which were included in the dm type. The dm type was characterized by the
noticeably shortened second internode. A normal type cultivar, Shiokari, and two near isogenic lines,
ID-1 and ID-11 having 41 and d11, respectively, were used.

Cytohistological comparison on second internodes suggested that abnormal cell developments of
ID-1 and ID-11 at the early differential stage of the second internode induced inhibition of intercalary
meristem formation and inhibition of second internode elongation. Although first, third and fourth
internodes of ID-1 and ID-11 elongated, their abnormal cell developments were observed like to be
second internodes. Cytohistological observation on seminal roots showed that d17 suppressed the
process of cell enlargement. In the double mutant (d1, d11) segregated in F, population of the cross,
ID-1XID~11, inhibitions of intercalary meristem differentiation and elongation of all internodes were
observed. This phenotype indicated that additive effects on inhibition of cell development were
between dI and dI1. In this study, we could not determine why inhibition of elongation was observed
at only the second internode. The stage of second internode differentiation was synchronized with the
phase change from vegetative to reproductive growth. It was supposed that endogeneous change at the
phase change of growth affected the cell development of the second internode in ID-1 and ID-11.



