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Character Expression of the Semidwarfing Gene sd-I in Rice (Oryza sativa L.) II. Appearance and
development of tillers : Bao-sen XI1A*, Kiichi HANADA** and Fumio KIKUCHI*** (* Doctoral Degree Program in
Agricultural Sciences, University of Tsukuba, Tsukuba, Ibaraki 305 Japan; **University of Tsukuba, *** Institute of
Agriculture and Forestry, University of Tsukuba)

Abstract : Gene expression in tiller development by the semidwarfing gene sd-7 was studied under two different
nitrogen levels. A Japonica tall variety Norin 29, its semidwarfing near isogenic line SC-TN 1, and an Indica
variety Taichung Native 1 (TN 1) were used. SC-TN | was obtained by transferring the semidwarfing gene sd-7
from TN 1 into Norin 29. The appearance ratio of tillers in TN 1 was larger than that of the two Japonica
varieties in primary and secondary tillers at upper nodes. SC-TN 1 had a greater appearance ratio of primary
tillers at upper nodes under low nitrogen condition and that of secondary tillers irrespective of nitrogen condition
compared with Norin 29. It seems that the semidwarfing gene sd-7 increases the appearance ratio of tillers and
promotes the development of tillers. The primary tillers of the two semidwarf varieties tended to reach the age
of 1 earlier than those of Norin 29. The age was expressed by the number of leaves whose leaf blade had
completely emerged from the leaf sheath of the leaf immediately below it. The varietal difference in the increasing
rate of the age of tillers was not always recognized clearly. The relative tiller age of the semidwarf varieties was
greater than that of Norin 29, mainly due to the characteristic of reaching the age of 1 at an earlier stage.
Key words : Near isogenic line, Nitrogen fertilizer, Rice (Oryza sativa L.), Semidwarfing gene, Tiller development.
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Table 1. The number of leaves and days to
heading of the main stem of Norin 29 (N29),
SC-TNI (SC) and Taichung Native 1 (TN1)
under low nitrogen (0.5g per pot) and high
nitrgen (2.0g per pot) conditions.

Number of leaves  Days to heading"

low high low high

nitrogen nitrogen nitrogen nitrogen
N29 15.2 16.1 102 105
SC 15.5 15.9 102 106
TNI1 15.3 16.3 107 109

1) Number of days after seeding.
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Fig. 1. Appearance ratio of the primary tillers (A) and the secondary tillers under low nitrogen condition
(B—1, 0.5 g per pot) and high nitrogen condition (B—2, 2.0 g per pot).
1) Node order of 2—1, 3—1, 4—1...are secondary tillers at the Ist node of the 2nd, 3rd, 4th...node

primary tillers, respectively.
2) Bars show standard errors.
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Table 2. Relationship between the age? of the
primary tillers or the secondary tillers and
that of the main stems or the primary tillers
(as the mother stems of the secondary
tillers) in Norin 29 (N29), SC-TN1 (SC) and
Taichung Native 1 (TN1), under low nitro-
gen (0.5g per pot) and high nitrogen (2.0g per
pot) conditions. The data of emerged tillers
were used.

1. Regression coefficient?

A. Primary tillers

Node® Low nitrogen High nitrogen
(n) N29 SC TNl N29 SC TNI
2 1.04 1.06 1.05 1.03 1.05 1.04
3 1.07 1.06 1.07 1.06 1.08 1.07
4 1.07 1.05 1.09 1.03 1.08 1.06
5 1.10 1.05 1.03 1.04 1.06 1.05
6 0.97 1.00 1.01 1.08 1.02 1.01
7 1.05 0.92 0.98 1.07 1.05 1.02
8 0.59 0.97 0.70 0.87 1.06 0.97

mean”  0.98" 1.02° 0.99° 1.02° 1.06° 1.03"

B. Secondary tillers

Low nitrogen High nitrogen

Node®
(n) N29 SC TN1 N29 SC TNI

4-1 0.95 0.91 0.81 1.04 0.93 1.04
5-1 0.66 0.83 0.87 0.94 0.96 0.96
6-1 0.17 1.09 0.57 0.90 0.99 0.86

0.81* 0.94* 0.84° 0.96* 0.96° 0.95°

1) The age of the main stem and the tillers of
primary or secondary tillers expressed by the number
of leaves whose leaf blade had completely emerged
from the leaf sheath of the leaf immediately below it.

2) Regression coefficient, “b”, of the regression
equation, y=a+bx. y:the age of the primary tillers
or secondary tillers concerned, x:the age of the
mother stem (main stem for the primary tillers and
the primary tiller for the secondary tillers).

3) Nodal position on the main stem.

4) Values with same letter are not significantly
different at 5% level among varieties according to
Duncan’s multiple range test.

5) 4 (or 5, 6) -1 means the secondary tiller at the 1st
node of the 4th (or 5th, 6th) node primary tiller.

mean?
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Table 2. (continued-1)

2. The age of the main stem or the primary tiller
(as the mother stem of the secondary tiller) at
the time when the age of the primary tiller or
the secondary tiller reached 1 (x,-,)®.

A. Primary tillers

Node
(n) N29 SC TN1 N29 SC TNI

Low nitrogen High nitrogen

2 3.0 2.9 2.8 2.9 2.8 2.6
3 2.9 2.8 2.5 2.8 2.8 2.5
4 2.9 2.7 2.6 2.8 2.7 2.4
5 3.0 2.7 2.3 2.7 2.7 2.4
6 2.9 2.8 2.5 3.1 2.6 2.4
7 3.3 2.9 2.6 3.2 2.9 2.6
8 3.4 3.0 2.5 3.0 3.1 2.5
mean 3.1°* 2.8 2.5° 2.9° 2.8 2.5°

B. Secondary tillers

Low nitrogen High nitrogen

Node
(n) N29 SC TNl N29 SC TNI

4- 3.8 3.6 2.7 3.8 3.2 3.7
5- 3.8 3.6 3.2 3.7 3.5 3.4
6-1 8.0 3.6 3.6 3.6 3.5 3.3

mean 5.2° 3.6* 3.2 3.7* 3.4 3.5°

6) The value was calculated from the regression
equation. The “x,-,—n” was used for the convenience
of comparing the tillers at different nodes in the case
of the primary tillers.
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Table 2. (continued-2)

3. The age of the primary tiller at the time when
the main stem reached the age of 15 (yx=1s)
and the age of the secondary tiller at the time
when the primary tiller as the mother stem
reached the age of 7 (y..,)".

A. Primary tillers

Node Low nitrogen High nitrogen

(n) N29 SC TNl N29 SC TNI

2 15.4 15.8 15.8 155 15.7 15.7
3 15.7 15.7 16.2 15.7 15.9 16.1
4 15.7 15.7 16.2 155 15.9 16.0
5 15.7 15.7 16.0 15.5 15.7 15.9
6 14.9 15.2 156 154 155 15.6
7 14.9 14.7 153 15.2 15.3 15.6
8 13.1 149 14.1 14.4 15.2 15.3

mean  15.1° 15.4* 15.6* 15.3° 15.6" 15.7°

B. Secondary tillers

Node Low nitrogen High nitrogen

(n) N29 SC TNl N29 SC TNI

4-1 7.1 7.1 7.5 7.3 7.5 7.5

5-1 6.1 6.8 7.3 7.2 7.4 7.4

6-1 3.8 7.7 6.0 7.1 7.4 7.2

mean 5.7 7.2* 6.9 7.2% T.4* T7.4%

7) The value was calculated from the regression
equation. The data were converted to relative tiller
age (RA) by the methods of Goto and Hoshikawa® as
shown in the table. for the convenience of comparing
the tillers at different nodes.
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