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CHARACTER EXPRESSION IN A DWARF ISOGENIC LINE OF RICE

II. The Action of Dwarf Gene dy on Cell Proliferation and Cell
Elongation in Parenchyma of the Third Internode

Osamu KaMI1jiMA, Yumiko TAKENAKA and Hideoki Nacasawa

Abstract

It was attempted to clarify the time and mode of expression of the dwarf gene d, during the devel-
opment of the third internode of rice. Materials used Wwere a normal variety ‘Taichung 65’ (T65) and
its dwarf near-isogenic line, T65 d;. Internode length and cell length and cell unmbers per file of cells
in the parenchyma were observed from the onset of differentiation of the internode to the end of its
growth.

Up to the time when the central lacuna become visible in the internode, the rate of increase in the
internode length, cell length and cell numbers was very low in both the lines, and varietal differences in
these characters could scarcely recognized.

In both the lines, a rapid increase of cell numbers taked place as soon as the central lacuna differen-
tiated, and subsequently, a prominent cell elongation also occurred, bringing about a rapid elongation of
the internode. But the rate of increase in the internode length, cell length and cell numbers of T65d,
was lower than that of T65. On the other hand, the duration of the total growth period of the internode
in T65d; seemed to be nearly the same as in T65. As the results, the final length of the internode of
T65d; became remarkably shorter than that of T65 because both the cell length and the cell numbers in
the mature internode were reduced as compared with those of T65.

From the above results, it was considered that the d; gene manifests its marked effects on the cell

division and cell elongation after the differentiation of the intercalary meristem.
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Fig.1

12 BURAEREZFREOKERRI.

A—F. Development of the 3rd internode () of T65 (normal variety) as seen in median
longitudinal sections. A. View of shoot sampled immediately after differentiation of the
3rd internode (July 27) . C. Magnified view of the 3rd internode from the same shoot
asin A. B and D show shoot and magnified view of the 3rd internode, respectively, at
July 30. E and F. View in Aug. 2 and Aug. 8, respectively. In F, a central lacuna
(CL) is visible in the 3rd internode. (A,B,E,ca.x35; C, D,ca.x75 ; F,ca X15)
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Fig.2

A—F. Development of the 3rd internode (1) of T65d, (dwarf line) as seen in median
longitudinal sections. A. View of shoot sampled immediately after differentiation of the
3rd internode (July 27) . C. Magnified viéw of the 3rd internode from the same shoot
as in A. B and D show shoot and magnified view of the 3rd internode, respectively, at
July 30. E and F. View in Aug. 5 and Aug.ll, respectively. In F, a central lacuna
(CL) i$ visible in the 3rd internode. (A,B,E, ca. X 35 : C,D,cax 15 ; F,cax11)
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Length of the 3rd internode (A) and cell length (B) and
cell numbers per file (C) in parenchyma of this internode in
T65 and its dwarf near-isogenic line, T65d;, at various
stages of development.

Arrows indicate the time when a central lacuna became visible
in the 3rd internode of T65 and T65d,.
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Table 1. Internode length, parenchyma cell length, estimated cell numbers per file, and developmen-
tal stage of panicle in T65 and its dwarf near-isogenic line, T65d2 , for early stages

of development of the 3rd internode

Internode Developmental
length Cell length Cell numbers stage of panicle
Sampling —
date T65 T65d; T65 T65 d2 T65 T65 do T65 T65 ds
— mm — —um —

July 27 0.39 0.27 13.6 13.9 29 19 I 0-1
30 0.52 0.30 14.9 14.3 35 21 I 1-1

Aug. 2 0.95 0.91 16.0 15.4 59 57 i} m
5 1.11 1.09 16.8 15.8 66 69 m-v m-w

8 2.31 1.54 18.5 16.9 120 89 V-V v

11 3.97 3.10 20.9 19.0 189 158 V-VI \"

14 9.11 5.09 20.9  20.6 443 248 — Vi

17 55.50 7.20 49.4 22.1 1135 333 — —

0—VI show the stages of differentiation of organ primordia or cells in shoot apex, panicle or

spikelets. 0 : boot leaf, 1 : bract, I
IV : spikelet, V
—Not observed
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