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Table 1 BUEHEAKRER T 17 ) A H B & Feft
Development stage of rice and other conditions for pseudo-flooding experiment
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Table 2 HE 1A OBLHIH H & 1)

Observation items and period
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Pictures of the experimental plot
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Situations of pseudo-flooding experiment in booting stage

Fig4 KR > 712X 2 EKREoH#E

Situation of water stirring by using submerged pump
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Turbidity measured during of flooding experiment
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States of growing stage of rice in control plot
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Table 3 124 4E DK AR H A2
A schedule of flooding experiment
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Changes in morphological characters by flooding
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Change of the number of rice ear

MET 2 EmHE S N7z, AKX TIRIFEKXIZH AT
BP0/ E , BBRER A2 R s s
Mo 723, WEFHE L T ) BRI SRV IKFR
I FERNBEREDNH VDL )R, AR E L
BRECHD L7z, FED, BAKKTEERAKSIEZD
OTIEHMAREL R L IZOoNFH R E o720 ERIC
DWTIE, FEEFEL, SRR L bR LD %L
%Y, FOBENIEAKPESAEVIZIEEETCH 572, 72
2L, KX TS HMZEEEAS TRy Tk
ENHEILD, EEIZHAD L. Fig8 23k R
BOZACE RS o WEKIX - AKX E S IZTEETE LI
TEREERAK LRy N CTHEOENSH S, FRHIEK
X TFDMEMDEE Th o720 B, HEEIABE K
T L728 H 22 HOMAR L CTRERIX TR 24.7 KT



B ES - BARRE K - i I ECAC - 5 FH A - it AL k- B BEAT A - AR EE D #5072 & 0 FAK R AT 7K - 7K X % R VT 7 BB Kl

HoleDIZH L, HAXTIHB LS HEEFEKSE
Ry PTIEH1R2~ 134, FRRICEHKIXOEETIES~6
REERE LG \C Aotz Fho, ERENORERSM:
T8 A TR D FEEASE I L, SR rIiE RIX &
&N ZF N EDORE E o7z b D% v, LarL, BE
AN B B IR T DD & 78/ N L d A b
720

c HIEHEHBREOEFTRR

WREH T, KRR CHRLIUTIIRE 22 iz 2 ho
2boo, BEGD UM L@ AL, HREICH
KTIHBLOSHEAKLZZR Y I Tid80cm % 8 2 720
R, ST OB 5 TV B 720 RERZ X 5
IR N o7z FEEICELTH, RERETH
LRERARI > Tz, JAKICK B RKE R IBEEN
EAR O N D572, RERFEOREE P IZ SFEIC R & 23
Wik 7Ze <, MK EFEREICW BRIl 212 E T
B o Tzo WA IERUTE KX T22~24K, HKXT
5S~2TARREEFE L Y, MK EFENRLRD RV, 2
DX ICHEEITIE, PRI S AM D X ) hE
Fagine MAGEILEA ST, 'AKIC X B HTIEEAO
HEBOWHPRRDL LW D,

117

2 INEHICH T REFTRRADOLSE

Fig.9|X, NHEEFIE %2259H4H~ 11 HOMEICHE
LEBRROBRAEAERER L2 DTH S, TTHL
IZOWTIE, JREED 2 & TEEMISHIEIX & ) EL
ZmHMEBDSE SN 2A, BUE S ANISE KX TS5 B
KERTAKRETIIRNEEGH O & ARG L Ao 720
BEIZOWTIE, G283 er % <, Fuds A
TIHEKRIX, BARKILIZESmAKSER Y b CHlE L
DEL e AEADP RTINS, TR HIREI KD
ELRY, BISHEKKXTHOETWZ, ERERZKIZoW
TIERIE S A HEE % 4T - 72K CZALA H 3 - 726
FRITEAKIX - SEaEK & BKIX - BELHE M CILE kR
HEL ZBHIZONWEINL CW Az H -7z, /2, Fl
X5 AR OEKIX - 22K T AT AT EKS
L ORI OB A S 7z7s, BIPEL %5 Ll
A L7z WEEHICIE, FIE S AMT & o221t
ERONZ DY, EKRXTRK S S & ZEH L8N
L7z L LEEIZ DWW TIZENEd, wHiRIX & T
RRL B VKERE o7z, — T, PHEERICdH 5 RN
[ZRER A AT o 72KRE CIIKIEE TR ERZIZA S g
B/ NSWEWZ b,

et W RE O X% B 5

SR X | 43> T 5 A3 HAFE R |
F TEKX AKX 7K X THAKX K X TEKX 7K X
SFEARIK | LN %Eéf?ﬂk FHEBH ek | maEKk mAeEEK | EAerK ekl
100F I o s "
—~_ | =] (] _50
: ||| ||a||i g 000 ofy on odUes
~ ! ' i 440 -
RO S 2 o I
o LA Al ASH N A : 3l | 1302
wsor R W Hes SHe | Few aell "
H 1 I 1205
i | 110\
| F
5k _ 135 135 135 135 135 135 135 135 135
AAME: AR BEE HHA BEHE HHE HAA HHH HAEA HEHA

Fig.9 UEMIZME L 7 EE I 0 Hig
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A Pseudo-flooding Experiment under Real Inundation Conditions by Using Clean and Turbid
Water Plots to Formulate Reduction Scales in Rice Yield

— Design of the Experimental Plots and Investigation of Growth Conditions —

MINAKAWA Hiroki* - MASUMOTO Takao* -+ HORIKAWA Naoki* - YOSHIDA Takeo* - KUDO Ryoji*
- KITAGAWA Iwao*and ZUKEMURA Chika*

Summary

We describe a methodology for a pseudo-flooding experiment to quantify the effect of inundation on rice yield.
For the experiment, we chose the popular Japanese rice cultivar Koshihikari. The experimental arena was constructed
in a rice paddy and consisted of two zones, one in which the rice was cultivated as usual with the usual water levels,
and a flood zone, which was used for submerging the rice plants. The flood zone, which was designed to reproduce
real flood disaster conditions in a paddy field, can be filled to a depth of 0.3, 0.6 or 0.9 m above ground level, and
in addition it is divided into two plots, a clean water and a turbid water part. Thus, the experimental conditions can
vary according to (1) the development stage of the rice, (2) complete or incomplete submersion, (3) clean or
turbid water, and (4) duration of submersion. As a result, we showed that the booting stage of rice development was
particularly vulnerable to complete submergence : the dominant effects were changes in morphological characters
such as leaf drying and increased numbers of stems and ears, as well as a drastic reduction in yield. In contrast, rice
plants submerged incompletely at this stage showed resistance to submersion. Thus, one action that can be taken to

reduce flood damage might be to keep the leaf tips above the water surface.

Keywords : rice plants, flood damage, reduction scales in rice yield, pseudo-submergence plot, risks by heavy

rainfall






