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EFFECT OF SEMIDWARFING GENE ON THE MORPHOLOGICAL AND
PHYSIOLOGICAL TRAITS OF ROOTS IN RICE SEEDLINGS

Masahiko ICHII and Hiroshi OKAMOTO

The experiment was conducted to evaluate the effect of semidwarfing gene on the morphological traits
of roots and the nutrient uptake in rice, O»yza sativa L. Twelve semidwarf cultivars, nine normal cultivars
and the near-isoginic lines of semidwarfing gene sd, were used. The morphological traits of roots including
cell length and the uptakes of ammonium-N, nitrate-N, phosphorus and potassium (in nutrient mg-plant wt
g~'-h™!) were determined by using 15-day-old seedlings. The results obtained are as follows: (1)Seedling
height was significantly smaller in semidwarf cultivars compared with normal cultivars. On the other hand
root number, roots weight, and ammonium-N, nitrate-N and phosphorus uptakes were remarkably higher in
semidwarf than in normal cultivars. There is not much difference between the two cultivars in the length-and
the cell length of root. (2)SC4(sd;sd,) showed higher seedling height and root number than Norin No. 29(Sd,
Sd,), though their genotypes were near-isogenic lines of semidwarfing gene sd;. The length, weight and cell
length of roots, and the uptakes of four nutrients differed from the two genotypes. Ammonium-N and
nitrate-N uptakes amount per plant, which were not different from nutrient uptake, in SC4, however, were
significantly higher than those in Norin No. 29. (3)It can be concluded that semidwarfing gene have an action
on the morphological traits of roots and that the nitrogen uptake amount per plant in rice seedlings as

secondary effect.
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Table 1. Nutrient uptake and mophorogical characteristics in semidwarf rice seedlings.

Number Plant Shoot Root Number Roots Root cell Uptake(x10~?mg-plant wt g~t+h™%)

of height weight length of weight Iength
cultivars (cm) (mg) (cm) 100ts (mg) (x10°mm) NH3i-N NO3;-N P K
Semidwarf 5 ’
cultivars (sd) 12 12.6 14.7 9.4 12.3 5.98 83.0 40.4 133 841 31.0
Normal
cultivars (SD) 9 4.1 14.6 9.1 10.7 5.12 84.9 35.4 11.6 696 336
sd-SD -1 5" 0. 1ns 0 3ns 1.6** 0.86™ —1.9s 5.0%* 1.7 1.45**  —2 6ns

*, **: Significant at 5 and 19 level, respectively. NS: Non significant.
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Table 2. Nutrient uptake and morphorogical characteristics in rice seedlings of near-isogenic line of
semidwarfing gene sd,.

Plant Shoot Root  Number Roots Root cell

Genotype Donor Background  height weight length of weight length
(cm) (mg) {cm) roots (mg)  (x10~*mm)
SC4 sd,sd, Shiranui ~ NorinNo.29 11.9a 12:8a 8.9a  13.4a 5.74a 880a
Norin No.29 Sd,Sd, — NorinNo.29 12.4b 12.0a 9.3a 12.2b 5.13a 91.5a
Shiranui sd;sd, — Shiranui 12.7b 15.0b 7.9b 12.0b 6.00a 89.5a

Uptake(x10~2mg-plant wt g~*+h~?)

Genotype Donor Background

NHi-N NO3;-N P K
SC4 sd;sd; Shiranui  NorinNo 29 32.3a 12.3a 5.50a 22.8a
Norin No. 29 Sd,Sd, — NorinNo. 29 31.8a 12.3a 5.13ab 24 42
Shiranui sd,sd; — Shiranui 34.5a 13.7a 4.31b 25.4a

The means with the same letter are not significantly different from one another at 5% level,
according to Duncan’s Multiple Range Test
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Table 3. The amount of nutrient uptake in rice seedlings of near-isogenic line of semidwarfing gene sd,.

Uptake amount (mg-+plant™-day~?)

Genotype Donor Background

NH{-N NO3-N P K
SC4 sd;sd, Shiranui Norin No. 29 143.7b 54.7b 24.5a 101.5a
Norin No. 29 Sd,8d, — Norin No. 29 130.72a 50.6a 21.1a 100.32a
Shiranui sd,sd, — Shiranui 173.9¢ 69.0a 21.7a 128.0b

The means with the same letter are not significantly different from one another at 59 level, according to Duncan’s
Multiple Range Test.
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