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Effects of Flooding Treatment on Physiological
Characteristics of Rice Cultivars

Yang Soon Kang* Euy Seog Yang* Yeun Tae Jung* and Gun Sik Chung*

ABSTRACT

To clarify the varietal differences of resistance to complete flooding, physiological characteristics in relation
to flooding resistance in each growth stage of rice plants, the present study was carried out.

The rate of survival after flooding at seeding stage of rice plants of the cultivar “FR 13A" and Ind. X Jap.
cultivars were 91.8% and 33.8% to 40%, respectively, while the Japonica varieties were completely dead.
The tolerant varieties which has higher rate of survival showed the higher O, release, the higher catalase
activity and lower peroxidase activity according to flooding treatment.

Japonica type varieties showed the higher elongation of plant during flooding, lower recovery of flooding
damage and the abrupt decrease of yield according to the increase of flooding periods in comparision to Ind.
X Jap. crossed varieties when they were flooded at the active tillering stage.

When rice plants were flooded at the booting stage, Ind. X Jap. crossed varieties had the higher
photosynthesis, respiratory rate, root oxidizing power, ethylene evolution and lower yield reduction in

comparision to Japonica varieties.
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Tolerant Susceptible
check var. check var.
*+ : Root rotten, - : Healthy

. Samgangbyeo(Ind. X Jap. Var.)
. Gayabyeo (Ind. X Jap. Var)
. FR 13A (Ind. Var.) 4. RD7(Ind. Var.)
. IR60(Ind. Var.) 6. IR42(Ind. Var.)
. Kaodawkmali 105(Ind. Var.)
. Palgongbyeo(Jap. Var.)
. Seomjinbyeo(Jap. Var.)
10. Nagdongbyeo(Jap. Var.)
11. Gwangmeongbyeo(Jap. Var.)
Photo 1. Varietal differences of root rotten degree
in complete flooding at 20-day old

seedling stage of rice plants.
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Table 1. Changes of plant height during 10 days of flooding and the status after 10 days of recovery in 25

day—old rice seedlings.

Plant height (cm)

After 10 days of recovery

Varieties

Non % of Plant height
flooded Flooded Differences survival grown after
R seedling flooding
Ind. type
FR 13A 47.1 45.4 -1.7 91.7 38.3
(Res. check var.) '
Kaodawkmali 105 44.3 47.7 3.4 0 -
(Susc. check var.)
Jap. type
Seomjinbyeo 34.1 43.3 9.2 0 -
Nagdongbyeo 35.8 51.2 15.4 0 -
Ind. X Jap. type
Samgangbyeo 37.3 32.7 ~4.6 33.8 8.5
Gayabyeo 36.0 31.9 —4.1 40.0 8.8
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Table 2. Varietal differences of O, release during flooding, and specific activity of peroxidase and catalase

after 4 days of complete flooding of rice seedlings.

Varieties *0, release (Sgﬁ)_isnrgootf Catalase in leaves
(ue/plant/day) protein _g ° (U. mg of protein~?)
Seomjinbyeo(Jap. Var.) 175 52.4 203.5
Nagdongbyeo(Jap. Var.) - 185 57.0 242.8
Samgangbyeo (Ind. XJap) 200 45.1 191.4
Gaybyeo (Ind. XJap) 200 49.2 266.8
FR 13A (Ind. Var.) 425 38.0 299.5

(res . check var.)

*0, release was calculated by 11.3% of air bubbles evolved from the tip of leaves according to Yamada

method!?,
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Fig. 1. Varietal height
elongation according to the flooding periods
at the active tillering stage.
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Fig. 2. Varietal differences of plant height recovery

after flooding at the active tillering stage.
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Photo 2. Variental differences of plant height
elongation during complete flooding at the
active tillering stage of rice
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Table 3. Comparision of sugar and starch content, phqt_osyn_thesis, ;da_x»'k.respiration. a-naphtylamine

oxidizing power and C.H, evolution of rice varieties as affected by 4 days of flooding at the booting

stage.
Sugar & Starch(%) P‘;;,’:;’i?“ fﬂﬁ: C.H, Root
ieti - £ FwW. ! oxidizing power
Varieties Befor.e After. (CO,. mg/ (CO.. mg/ (nl:r.-l) (#8.8 FV%’P‘?Ir -1)
flooding  flooding  hr_ /pot) hr. /pot ’ ’
Samgangbyeo 24.5 - 12.3 124.6 22.6 0.53 52.4
Nagdongbyeo 22.2 11.3 73.6 17.0 3.74 26.0

Table 4. Varietal difference of recovery of damage after flooding at the booting stage of rice plant.

No. of panicles/hill . Delay. of Ripened Grain 9% of yield
Varieties  from Heading  heading grain yield reduction
Original Upper date date rate
tiller tiller (%) (%) (g/pot) (%)
Samgangbyeo 3.7 26.7 Aug.24 20 80.8 35.2 3
Nagdongbyeo 0 23.7 Sept.6 28 64.5 9.3 79
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