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Direct Seeding Cultivation on Submerged
Paddy in Rice

II. Dissolved Oxygen Uptake and Germination Properties
of Rice Varieties in the O, Saturated Water

Chul Won Lee*, Ki Yeong Seong*, Seok Hong Park®*,
Rae Kyeong Park® and Dong Sam Cho**

ABSTRACT

The objective of this paper was to examine the oxygen requriement of rice seeds when the seeds were
germinating under the water. The trial was carried out in the laboratory with the different water temperature
(25°C, 17C) in the Crop Experiment Station, Suwon.

The tested varieties were 6 in japonica and 6 in indica(I) x japonica(J). In the 25°C water temperature rice
seeds absorbed more dissolved oxygen(DO) and germinating duration was shorter than in the 17C water
temperature. DO uptake of japonica rice seeds was faster than that of indica x japonica rice seeds, and the
germinating ratio of japonica rice seeds was higher than that of IxJ rice seeds in the water. DO requirements
of germinating rice seeds in the water were average 82.4 ug per seed up to coleoptile appearance and average
123.6 ug per seed up to appearance of radicle in the japonica varieties, but I x J varieties were 96.9 g and
145.1 ug respectively. Especially when the rice seeds were germinated in the water, length of coleoptile and

radicle of japonica rice were significantly longer than those of I x J rice varieties.
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Fig. 1. Changes in dissolved oxygen uptake by
germinating rice seeds in the O, saturated
water (25°C) . The seeds were kept at the
water depth of 110mm.
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Fig. 2. Changesin dissolved oxygen uptake by
germinating rice seedsinthe O, saturated
water(17C).
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Table 1. Varietal differences of germination ratio
and dissolved oxygen(DO) uptake by

germinating rice seeds in the O, saturated

water (25C) .
Vari Germination DO uptake
ariet .
ety ratio(%) (ug/grain/3days)
Sobaekbyeo 66.7 74.00
Daeseongbyeo 61.7 80.34
£ Gihobyeo 60.0 75.49
é Namyangbyeo 81.7 81.35
= Nakdongbyeo 75.0 93.40
Akibare 86.7 89.50
Average 72.0 81.35
Taebaekbhyeo 30.0 56.24
. Gayabyeo 45.0 67.35
__% Samgangbyeo 40.0 63.06
» Pungsanbyeo 28.3 57.92
— Yongmunbyeo 38.3 51.33
£ Hangang-
chalbyeo 45.0 60.09
Average 36.9 59.33

Table 2. Varietal differences of dissolved oxygen
(DO) uptake by germinating rice seeds up
to germinating and rooting time in the O,
saturated water(25C).

DO uptake (ug/grain)

Variety

Appearance . Appearance
of coleoptile of radicle
Sobaekbyeo 74.0 115.8
Daeseongbyeo 80.3 120.7
3 Gihobyeo 75.5 118.8
'g Namyangbyeo 81.4 118.2
& Nakdongbyeo 89.5 134.6
™  Akibare 93.4 133.6
Average 82.4 123.6
Taebaekbyeo 90.8 140.4
Gayabyeo 99.2 151.4
s Samgangbyeo 97.6 144.4
<%, Pungsanbyeo 90.8 137.1
% Yongmunbyeo 110.0 149.5
2 Hangang- 93.0 147.5
chalbyeo
Average 96.9 145.1
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Table 3. Varietal properties of germinating rice seeds in the O, saturated water(25T).

Coleoptile length

Radicle length Rooting ratio

Variety'

(mm) (mm) (%)
Daeseongbyeo (J) 13.6 be 3.0b 79 a
Gihobyeo(J) 15.2 ab 5.5 a 88 a
Nakdongbyeo(]) 16.9 a 6.2 a 97 a
Gayabyeo(Ix]) 11.5¢ 1.6 bc 70" ab
Samgangbyeo (Ix]) 11.4 ¢ 2.0 bc 75 ab
Pungsanbyeo (Ix]) 8.44d 1.3 ¢ 48 b

Collected data were 5 days after sowing.

The seeds were Kept at the water depth of 110mm.

a, b, ¢, d means DMRT at 5% level.
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