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Flooding Injury of Rice Plant according to Growing Stages
and Yield Compensating Ability by Uppernode Tillering

Yang Soon Kang*, Euy Seog Yang® and Sung Hwan Lee**

ABSTRACT

This experiment was carried out to evaluate the flooding injury and yield compensating ability by uppernode
tillers formed during the recovery periods. Rice plants grown in experimental field transplanted on lIst, June
were completely flooded for 3 days by the artificial flooding device in each different growth stage such as
middle tillering stage (20 days after transplanting), young panicle formation stage, meiotic stage and heading
stage. And the farmer’s rice fields which had various transplanting dates were completely flooded for 3 days
by typhoon ‘Thelma’ from 16th to 18th, July, 1987.

Percent of dead leaves and yield reduction of rice in experimental field flooded at the different growth stages
were resulted that the earlier growth stages were the lower damage because of the low temperature in the
earlier growth stage, but it showed opposite tendency in farmer's rice field flooded in high temperature season
by typhoon ‘Thelma’.

Rice yield compensating ability attained to 66% of check plot yield was greatly depend on uppernode
panicles induced after damage of original young panicles,

Uppermode panicle produced 236 kg per 10a in polished rice by securing 690°C of accumulated mean
temperature and 210 hours of sunshine during the ripening periods when headed up to 15th of September.
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Fig. 1. The relationship between the rate of dead
leaves and the age of the rice plant after
flooding for 3 days in each different

growth stage.
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Fig. 2. The relationship between rate of dead
leaves and growth stage of rice plant when
flooded for 3 days by typhoon ‘Thelma’ on
16th, July, 1987.
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Fig. 3. The relationship between the percent of
yield reduction and ages of rice plant after
flooding for 3 days in each different

growth stage.
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Table 1. The turbidity and temperature of water during flooding in flooding tank and paddy owing to the each

different growth stage of rice plant.

In flooding tank water

In paddy water

Growth stage

*LTR(%) *Temp. ('C) LTR(%) Temp. ('C)
20 DAT (Jun.21) 56.8 21.7 72.90 25.2
Young panicle formation
stage (Jul.16) 57.7 28.4 86.9 27.4
Meiotic stage (Jul.29) 63.2 30.8 95.1 28.0
Heading stage (Aug.6) 68.8 30.5 97.9 27.0

* LTR and Temp. stand for abbreviation of ‘Light Transmittance Rate’ and ‘Temperature’ respectively .
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‘Table 2. Tillering behavior of rice plant from uppernode after flooding injuries.

No. of panicles/hill

Characteristics of uppernode tiller produced
From survived tiller From tiller with dead panicle

Flooding time From From Q'uty Position Q'uty Q'uty Position Quty

survived uppernode  Total of - from of of from of
tiller tiller tiller topnode  leaves tiller topnode  leaves

Control (Non-flooded) 10.7 0 10.7 - - - - - -

Middle tillering stage _ _ _ _ _ _

(20 DAT) 10.7 0 10.7

Young panicle formation

stage 4.3 12.8 17.1 0.1 3.5 3.2 2.2 3.1 3.1

Meiotic stage 3.1 15.3 18.4 1.7 3.2 3.1 2.0 3.2 3.0

Heading stage 3.0 12.5 15.5 0 2.4 2.7 1.7 2.7 2.8
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Fig. 3. Occurring of panicles from upperncde of the
dead tiller by the damage of flooding when
flooded in different growth stages.

1. Contro! (Nonflooded)
2. 20 days after transplanting
3. Young Panicle formation stage
4. Meiotic stage
5. Heading stage
A ! Healthy panicle
B : Panicle damaged by flooding
C : Panicle induced from uppernode after
original tiller damaged by flooding
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Table 3. Rice yield and its components produced from both of the uppernode tiller and survived panicles after

flooding. .
Flooding Heading date No.of grain Ripened grain Polished rice yield Yield
/panicle rate(%) (kg/10a)

time St U.t S.t U.t S.t U.t St U.t index
Control .
(non-flooded) Aug. 6 - 129.0 - 87.8 559 100 a
20 DAT Aug. 8 - 146.0 - 83.0 - 588 - 105 a
Y.P.F.S Aug.10 Aug.12 160.1 79.9 77.8 80.4 135 338 85 b
Meiotic Stage Aug.10 Aug.30 0 60.4 0 90.6 0 367 66 ¢
Heading Stage Aug. 6 Sept. 15 113.8 75.6 15.1 71.5 52 236 52 ¢

¢ Speration of means in a column by Duncan’s multiple range test at the 5% levels.
** S.t: Survival tiller, U.t: Uppernode tiller, DAT : Days after transplanting, YPFS: Young panicle

formation stage.
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Table 5. Accumulated average temperature and
sunshine hours during ripening period (up
to 40 days after heading) of the different
heading seasons in Milyang.

Accumulated average
air temp. ()
Aug.10- Aug.30- Sept.15- Aug.10- Aug.30- Sept.15-
Sept.18 Oct.8  Oct.23 Sept.18 Oct.8 Oct.23
1001.1  840.2 690.6 233.6 218.0 210.4
950.3  798.7 669.5 271.4  268.0 281.0

Accumulated sunshine hours

Year

Exp.year('85)
Average('73-'86)
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