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WKSRME T THEE L7254 RI2BIT 3 ZRETHMOBK L EF - &

BN - EARE - ZHE— - BILER
(FLHIREE)

BE [ EAHIZBI 254 ABBOTRERICOWTRET 2709, ZRBXKEABSRIRET 351 ARET V74
FVEAL, BAEKETCET 2 ZCESEROTRER, EVEOHBES L UFENEEFAE L, Ky PEEs
L UBIBEREER 2T, VEEREEY> > LEIGU THEKT 2 ARG (BRX) A2 1ERE 4 3om
AR DHAKRE (HAR) TERELE., MEBRIIBWT, BARDY 4 Z3WHET 2 e {N#Ex TE-7, MR
RT3, SREBESMGIIITE, FR, FERSIVEROVLTFRIZbIEEA BRI o788, BKR TR, &
B SR PED s h, BRBEEBTICHE, ML, %7, BEIOEREIIEFHER 28U OHEKICEER
TE»o7z., Ry MEEOBEAR TR, EYEZ/IELL, FENELED LY, EHERETE, iy,
HEIX & [FREOER L Y RERBORENENE O, FENEIX300g/m U ETH-72, ULOFER»S, &
R EARGE T CRORBESEBEEL»ICERL, IhP4BFBBE TR T2 tE o T, BERIEARESHT
CEBWTHEBFLZ2ELI L2 bD L HESh, BAAIREIT 2514 ARZORHELRE S NI,

F—T7—F IRR, FENE, £F, M X, BAX MU, #AKH, BRRK, ZXESHE.

AHIZHED EAREDE I LEPERCEHFEINTNS
7o, HTFAROEBELAEDO¥L, AHLD 2 WIZER
BHORE R CEHPLBREREBRELTEL T3, Ly
Leds s, BKRSRMET CREFAIEER EBEEYS A 2 RS
ha7z9, BPETRBKBORIC & 2 EHIHA~ DA PR
#, BMEREL Ik - T, FOBRETHSCBRE»EN
Tk, ¥4 X (Glycine max [L.] Merr.) BEZFC B
wWTh, BEOBEO D OHANKICERSEIN, KHE
O ESHEEZ N T B,

LIABT, BARHETCIA R EEZDHEETHEY IV

< A (Glycine soja Sieb. et Zucc.) Z#iELI2BE,
A AREBEFRRERDBRTHIET 201 L, YI<X
DEFBRREFCT, B TELLHREEINTWS (Ari-
kado 1954). ARG T I2MEOEETRIGOERE,
BAE TORANBE 2B T 2 8JERORERELER
270 EEZONTVS, VLT XTIBESEBRSE R
EL, BAEETOXE, Wl R, fiR, FER8LV
BR B LLBRRPER SN 0L, 74 A
BEEAERD SN (BT 1953, Arikado 1954), ¥
VI RAZRSNE ZOBTHBIL, FROZEHEEZR->2H
BARY VROMEBL S 2D, ZRSBEZ (2 7R
[B) poBRahdcd, ZREKHEBLEITN TS
(Williams and Barber 1961, F&F9 1975, Jackson and
Armstrong 1999), FREOMZIZ, W 2D~ X BHE
¥ (Walker & 1983, Loureiro & 1994, James and
Crawford 1998, James and Sprent 1999) = 3 VY \FH}
Y (Stevens 5 1997, Lempe & 2001) 2 4B o5 h
TBY, HEEPEAMNE: ERLERID 2 LEEN
Tn3,

A, EEEHS (2000) 13, BAEGT CHREP
FREPHLBOKBIEBEHRELI L 51 AREE

RHELTW3, LI a5, IO IYHEIHIC DN
THEZLDOTHY, ThoDRESEKTTCEE2ED
L, NEETEZ2O»E S, 220k EFREPER,
HBVETRERPIRELI b BEBSEBIER I TV ENE
S WIEAHTH 5,

F 2 CERWETIZ, SHEDHHICB W T ZRESHEE? R
SEETHIEBHSLIZENTWR Y XE (BRS
2001) ZFv, BARETIZBT 2 BSAEBROTRZE %
FET LD, EVWEOHEBBI UV TENEL2HAE
L, BARIZBT 554 XREOFHEEIC DWW TR L
7z,

L%t S R S

SEPIHAIC BT, BKEHT CTRATHBLGR  F#
ETRAVAXRE7 YT AYTY (BRS 2001) 24 L
7z.

1. Ry bEEEER (B8R

SEER I 2000 S UM KEZEBETNBERBENORENT
fTol. THIIHKEEZL TE (IX1lcmB) &L
AHTE GEE L D 13.9%, #Ma27.2%, ¥ v b
34.3%, ¥ 1 24.6%) 2FWELI- KRy v (EFEI.9
cm, BE 19cm) W IKBEL, 3cm OB 21To 7.
HEErLoRy PH0ERER1.6g (3% N, 10%
P,0s, 10% K.0) t¥MAK2.4g 2MAL, ERKS
BR7vE=THREBZRTH-o 7z, HFEMEOT I ARL
T, MIEERERE TH208) Xy v 22HES
7, 1BIEASRE (WBX), o 18k AkEE-> 22
54 (69X37X27cm) WKL (2>v7FHih6eRy
V), Ak FIERE K3 em FEOBEARE (HHARX)
L7, WEREREAE, 1, 2, 3, 6, 9, 1258MB B X TIX
Bz zhZh SREHWL, AECHLL, 3,

2002 £ 11 B 10 H28, *BEEEE (T 811-2307 HMEET UM AREEYEE. shimamura@farm.kyushu-u.ac.jp).
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(+3F£mE E0.5~2.5cm), £ EHH» S 4~5cm),
RER (BEH» 5 HR L e mEONERDOEEH» 5 4~5
cm) B LR (EE2mmBME) 2ERL, BEHiZ%
hFhoBEWYE GRY ) FEEAST R, B
100~200 gm) %77 > k370 k—a (MTH-1, HE
LB MEEATED) TIERR L, FEHBEME T THREL .
ZOE, BEEREREBRIThbR P o, LEREE05cm
5 2.5cm E D RElIC DWW T X Jensen 5 (1969) O F
EEWBLEE Y 2 A—F—F (E®1994) X - 7T,
RARCE DO TEREREHIEL 72,

ZefER (%, v/v)=[(A—B)/(C+D—B)] X100
ZZT, ARBRER BETTEROSTAEKTERT S
ZE) LItEeE AR TATHL LIHEY Y OES, B
REGREOME 2 AN TKTH- L HKEY Y DESE, C
KT LEY Y OES, DIIBSAETOMEOES
2RY. 5B, HECYIIHME 2 AR TKERIZ LI L&
WATE T 2 [ 2B E S L DI ERFEERTT
7z.

¥ 72, BT LICHLEBEG 3BME E CRYIAE LS D
£ TOTEMERE, 6EMB» S 128ME £ TIIEFER
HH Uz 10 ROBEOERAE % EigRi (SPAD-502,
SV HE) CTHEL, HEYL ) OVHEAEEET
L. 0%, 80°CTC2HBEREL, BENZYELTH
ELT. IR RINES & CINEREBE 2#EL, 3
SIZ1IHRIZO X VD TEERFL, TV —VETE
LERPHAELT, FOEICS. 712U TCTFERDY /8
JEEEEREHEHL I,

2. BESHUEEER (E8R2)

EEAIZ 2001 W NNKFERBETMBRSBE D2 > 27 ) —
Rk EHEY (GEEL OE 13.9%, M 27.2%, v
b 34.3%, ¥+ 24.6%) Tiro7, TH4HIC1¥R3IK
BEL, HHEBESIWT IR TE Uz, BE%EEIX 52
cmX20cm (9.6%/m?  EH#HH) B X F25cmX14cm
(28.6 Bk/m? I Ml D 2/k¥eEL U7, EHEE LU CIHEAY
#80g/m? (3% N, 10% P05, 10% K.0) k HAK
120g/m? 25 2, FHRE TIZBEE U THEE20.1g/m?
2TH29 HHA L, BBRXE U TEKEEERK O
WX), EAEEERS X CEKEERDO IR 2R, 1
X3.15~52m*D2R\E Lz, WTFHOKIZBWTY
i, BEETbLT, MOEBERIETICHECT, #AK
M (FEXRE M Iom s TEA B7TE19H» 5
RU, MIEME L 7o, ABRRAMAE 1 BB 2, 1
R%7-DR—F— 2wz 10 BROENL QLEEHRE7HE
MEZT), ¥E (LHEGHESEME»S) BX U LA
SERADOFEMMEEHE L 7z, PEHIZIZEXK 15 KRoOAEIR
AELEREZHEL, £ETELZHK 4HKHULE) 29>
TV LT, NEB I OCNEFREREEREL . X8
oWk 80°C 2 HiEmEER, HIEL 7.

& R

FEEIBLU2 LT, EREAZETCBVTHIA
ZREBERTHET 2 2 e N#EE TEH T,

1. = RBESHEEOTREE (EB1)

SHRX T, B L@ L TR, FR, TERB X
VIR OWFHIZB VT  ZREBSHBRE 2 BRI R
wh, BEIKTLBOTH»TH-72 E1K). —A,
BAR T, ZXRBESMASIZAEEKRE 1ERME T
fh, TARIEEB X ORI, 3EMECETAERICEES
nz E2H). WTFhOBHLBWTHEFRP TR
WSSO MEIE L), MBS HET 2 i3k
$, EBCHE-> TERERHEML: B3R,

WREC 38 2 EEROHB A5 L, MBRXTCIIEEN
B2 X 10%BiTh - 7208, £FICE b %> TETL,
MEBEBBEILZEBBICELT»2.9%Th o7 (B4
B)., —F, BARTIHAEMAE BB CIEHN25%
T, TOBREBTHREZEL T 30%RIEHTRAEL .,

2. BAEHTICEITZ5MXNEEFENE

1) Ry FREER (K81

F1RCRT & O, BEANEYEILEBERE 18H
HoEHE2RE, BCEAXKIOMBEX CE»7, #E
EREE L, ALEEBALGHE 1HERIE F CIAERICR & RER R
poleds, £BICE- TAMBOERILAL, 12:E8ME
DOEAR /SBXK IR 25%1c 2 TET Lz, BAOBE
W EE VB REL B o, REOBEAX/EXHE
ALEBEAE 1BRIE THRIS0% Th o1z, LrLEss
M FEE LR, EEEATHZOEREKRET, 12
BEBHIZBWTOLHNE0%TH >z, £/, EAMHE
(SPAD f&) i3, WBX CIZ4AEBTHE 2B TBHEIET
LD, BARRTIZ 30 KT, £FEHCE
KRELMETFLRE E1H). NEB L VCNEEERE D
WTHDBE, FERE 1 FRENBERIAELZ2TOD
BEICBWT, EARERBEXIZHL T1%R WL 5%K
HTHEEINSL, BAROFENEIZI.5¢ T, MEX
4.1gDH20%TH-7: FB2R). NEBRERDI L
HAX /BRSNS o leDIBEED 456%, K
W 1 ERRFERE 53%, EHLE 86%, 1 FFaFEREL 105%
DIET, BEAROEOINEZEYEO/INELI X 2 BETH
L1 HREEROBTC LN TH o, E
FHEADY VN7 EEERLNBROKOUTH > 72
- EIR

2) BEBHEIEEER (KER2)
FERERTI1Z, FEOMEICT 2 EAKDZEITNEFRGE
2EME» o RBD S h, EAFHEX CIERI X > TEE
DR, £ETE CREAEEEX LY bR o 7205,
MR EBNEX LD EIELBBLLE ESK). %k,
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1O, 20 SR, 3. RN, 4. BRI BT oz 7o R, ST ruld:, MhofiEo ks ik
0.4 mm %7,

H§52 WA B 2 5 A XA, T, AERE L ORI

1B (RUERBHGAEE 1M D, 2. M GLBEEHEARTR 1D, 3. AER UEEpRLGTE 3 B H),
4. HiRr COVBRPHESS: 1ERE). BT @827 7 o4 Pk, SA @ ZGSHEE, ST @i, Krho
BHEORSE 0.4 mm 257,

BB AEEEHEEE 12 HRE B 0 S DK X O, FR, e O O,
LR, 2. FAR, 3. AT, 40 Bk, BT Doy 7oA PRk SA @ XS, ST @k,
OO E 1L 0.4mm #5RT,

TR B 13 I E L) ORGMOETR <,
MO WD TR E o o, LB £ VR ONR % 7
B &, AUBRBEATE TEME T ORI A b

J TR, B RHEREK ONET & - fo, ALE
B 8 I EN b & R ASE 2 0 B, Bk oM A5
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BbREholledit, EHEIRLEL o7z (FE6K).
NIz B T 2 ERAEE2AS £, HEEX®D50.9Eicx
L, BAEEEX11.9E, BXAEEXBIETHS
(F3F). HRYL-VONES I VINEEERE > A5 &,
FELGH, 1FRENEBIVCERERRVLEE IR
BXEcESRD o h, FENEINBXOD 37.1g/#kic
U CHEAEREBEX T 21.9 g/8k, BABHER TIE 10.7
g/METH-oT (E4F)., LrLirs, HAEEEKS
FUOHAEER OMBX I ZF 2 0# 60% B & UF30%
T, Ry MEBERBRDOEAKRX /IR K 20% 12 ERTH
Moz, Ry MERIBSEER LER, BRI IBYLLDTFE
INBOETIR, FICHRERE 1 HRERBROBI LD
DTH-olz, BSRCITEMEE (m? Y720 DONES
FUINEBERE R R L., REHES DRI bbb,
BEALDOBECEREEZSRD Shish oIz, BEHX
e pIHEAFEER TRE L, WfBR%Eb ERI-7:., 20
R, BABHER CIINERX L AREORENELES
h, FENEIZ300g/m? L E HEXH86%) Tho
7.

% =

F4 X137 HEBREO—RNEEKC L > THMIET 3
BBy (RIS 1983), ERFEAZEGET CIINEE T
BV EINTWLRY (Arikado 1954), FEERTIZE
KEFTTHEBEEFIHET 2 L2 NEEZTE-
7.

LERCEB L, THEMESE Y Vininaria juncea i3,
BARGT CZRBIEBEECL ICREI 35, HK
B2HAMEOE, BBLURNODEEERZNLTH
32%, 3B3%BIV12%THEZDIcxtL, FEEATIX 2%,

7% B & U 4% L TEY: (Walker & 1983), 2D kS
2, ZRESHEBIIERRE®D 2 OWCERRERERT
HBEahTBH (Walker » 1983, Stevens & 1997),
EEBRIZBWTHEAROEFHOERE I - RESEROT
RicksZeBHerTHo (4.

Yo X (FF9 1953, Arikado 1954), Sesbania ros-
trata (Saraswati & 1992), Viminaria juncea (Walker
& 1983), Discolobium pulchellume (Loureiro & 1994)
B XU Lotus uliginosus (James and Crawford 1998,
James and Sprent 1999) % XD~ X RHEYX, HEASEE
TCE, ol R X UIRRICESE O KBTMHEM T FE
ERDBZEZE->THBEERDTWEHDEEZLHNT
Vw3, 7, ¥4 XOREEBAIC BT 3 ZKESHBRORE
RERfO= XEHEICHARTKRE L, THEEREE & B
ZBMRPH 2 (EAS 2000), FREncFHE L - —RESAHE
BRAKEEEELTWE I s, YR ZOEBE2E
CTRRERD A%, HTEHEBRCEELTHEEEZS
hTws (B 1990). FBCS A AOR#MRHEICY &

50

ZERRE (%)
8 &8 8

0 1 A1 1 1 L 5

1 2 3 6 9 12
AVERRRSA % 5K

BAN BB 3 EREROHRE,

Kb O#itE I fE#FEE (n=8).

B VEEYES L UEGHEOERE (KXy PEREHR).

o E S % = Y3 REME
) (g/#%) /) @) (&%) (SPAD{E)

FHE WA SR BoA HEK WAE FRK kK HEK kK FBE Ekx

1 0.22 0.30 0.43 0.36 - - 0.23 0.12 0.87 0.78 34.1 282

2 0.99 0.71 1.38 0.77 - - 0.66 0.44 3.02 192 374 281

3 3.56 1.54 3.90 167 - - 196 1.02 9.42 4.23 314 281

6 20.22 621 17.01 5.01 - - 8.03 3.80 4526 15.02 35,5 254

9 33.84 10.37 27.35 9.04 324 217 1050 570 7493 27.27 36.6 214
12 4155 1096 3342 848 55.04 10.62 12.60 7.62 142.61 37.68 34.8 229

BAEIZIME (n=8).

HEOEIKRT L CEH L EEL ) OVSEAEOIE 88K 277,

H2R NEBIVNERETLE (Ky MEEAR).

RERX

EER TEHR AHK B8 1R 1%RE TRRE BNE £E wrgy TEFOL LS

(cm) (FikD) (/R (R/ER) EFHE ¥ (@R (g (g% JEERE (%)
MWEX 1657 205 1079 94 1.9 2.0 441 118 214 21 43.6
#AKX 176.6 188 483 4.0 1.0 2.1 9.5 10.1 55 18 34.4
tRRZE ns % *kk  kok kK * * % k% kk  kk * %

ns: BEER L., *%, %1%, SYKETIThEFNEEEDHD,
BUEITFE (n=17).
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DU EBALTIOES» S DRADI D AR ZENT S
L, BOEEE (BRS 2000) RiRRIEY (Shimamura
5 2002) BHEECETT S, #-T, AEBRICHALT:
FAXRET VT AN PIERRARGETEBWTLET
BLSTERDIF, AEEBTIGETHEE P2 IR
L, BB TR LD TRV LHEIEN S
(#1, 2, 39).

¥4 XOENERESERIEAME - EOHEBEBER?H D
(B2 1994), REREEB L V4EBTR L BELEKRID
3 L3hTw3 (Sinclair and Horie 1989), AXEETIZ,
AR OEAFEINBR I DELS FE1R, BES5K), X

50
2 40
2 30
2}
fm 20 —— X
&J —o— BAKIEEEK
10 + —— FEKEHE
0 L I i L 4 L i 1 1 L i 1 1 1 d
12345678 9101112131415
SFRBRpATE B K

B5H FEOMEOHE (BHREHAR.
B D KENGERER % R T

Ik NESHCRIIBRAES LV
X (BB .
RRX BUREE
SHERX 509 £ 14

WAKERER 119 + 56 6.7 + 0.2
HKBHKX 359 61 57 0.2

BE IR PIE + BERE (n=2).
BRAEREEARCNT 5 EEE
HOAET, EIREVIEEARN
ELWIERRT,

ER TR L LR OE DRI
DR « EEEOHMY,

¥ (mm)
7.9 £ 0.2

BREEDET X > T, HEWES/NEL b O LHEH
AN, oT, BARKETT A X 2RHIET 2858, XE
BEEPE R T 2O EAEsS BRI E CEH$
Hrszk, ¥hbb, ENERSFRrMLEE LI L
DEETHD LEbIhE, 24 (1994) B#EALEICEL >
TETLA-EAEEZEET 211, HEESH RIS
NS ZREOEEBMBEN TH S LHREL TV
5, F72, MEETCEBART 2 LARNEOHINEE 3K
i & DXz /NS VWY, IRREREEICH > THEML,
R EN D OEERIIEBAOLO LABETHD L L
Tw3 (BR 1994). BEREHTREVLTLEREDOD 2R
RWEET 22 LH»s (Shimamura 5 2002), REOE

_
2] © [\ @
o (=] o (=)
T T T 1

BEXRBLTES (cm)
w
S

1 | S N | 1 Fl 1 1

12345678 91011121314151617
SLERBRAA A
B6M BHABIUEROWE (EHREHE).
MBS EFEL.

(=

W5k HEER () U0 OWES L I
RIEE (AR,
HBK BEE RERE RERE TEE

(#m?) GF/m?) Gm?)  (gm)

*HRK 963 1666 2877 357
£18.4 815 279.8 £37.8
EAEEER 643 1069 1959 211
£17.0  +48.0 = +23.2 £12.5

WX 1389 1488 2725 306
+190.0 +445.5 9839 =88.1

FRE * ns ns ns

BUE I3 EIME HERRE (h=2).
ns.: BEERZL. % 5% KETEEEDHD.

BAR HRULDONES L VINEMEEVE (BSHEER).

BEBRK

EER EEHE BHR S4B 1R 1R FTRENER BNE £E "

m) _(E/BK) (H/BR) OCh/Bk) Z3el BRI (bR (@ (iR
WK 1261 211 1002 75 L7 1.7 371 -125 227 1.6
#7.3 200 1.9 204 01 0.1 £39 1.7 L1 0.1
WAENSEX 740 184 668 38 17 18 219 111 115 19
23 11 18 200 00 0.1 1.3 05 06 =00
WkEMEX 1064 197 486 23 11 18 107 119 85 13
57 02 67 05 02 0.1 #31 1.0 1.6 =20.1
FRE * ns  kk  kk Xk ns * ns Kk ok

BE S TE R RE (n=2).

ns: HEZXZL, %%, ¥ 1%YBIUS%KETCEREFNEEEDD.
FEER, TEHRES I USERORKMIE, RESW Lo TEREESRED s Ek

EROTHEH L.,
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HSA IR BE A ETHh B EBbh s, Ei, BK
ZUETFTREENLH L OIRR BRI RET 57
», RIFZIEEBHORELESEZBINT S Z B TERS
BRI NS, foT, BAFHTTEETLIAX
D& « AR T 5 & O SIERHERESHIER, BItES
PEBRNTALENDD EEZOND,

Bz b OFENEE, Ky bBIUESERE L b icE
Kiz ko TET U722, IWEHREROT T 1 iR
B EREAOBE RN L, EMENNEL T
DEEBOIRY , BHBONRD LT 2 &, 1 BRI
MU 2 EBNERBERTH-7 (B2, 4K). LrLiah
5, RESLEROBKK/AMERLE Ry b OIS
BstL, BESEBORERGT TAEL, S odksE
iz BT L EREREE 2175 2 £ ¢, BAHEES:D 0K
Hg L B ERE, REREOFHER SN, 300g/m* I LD
INEAESNT: B5F). WML OIER, BEK
LR L ORI IEOHBEEFRR D 2 2 ENH SN TS Z
Lo b (Parvez & 1989), HHEFNE X HIFHEARET
TINEEED 5 DICEHEREFRTh o7, —F, #K
2 & BAEIHED /NI BUR OB IR LR D S h, B
Bz 2BE L7 (B 3%R). 6o THMICEEE
EEED ST TR, BREBES/NSL, RERZHLR
SRR L, DOBREREED S XD i BHAEE 2
ST BLBENHS D,

¥4 RERERNC 81 5 RGBSR O R Lt R
B OBMRIC O W TIRREFRHZ S0 %», WEOBGRZ
BHoMZT 5 2 LR SHOBETHY, IO LICL D
T R0 K M 2388 SRR D B P B RS AIREIC 8 2 b D
rEbhb,

51 B X ®k

AR 1953. BEARTOBSHEM. HIERK 21 © 267—268.

Arikado, H. 1954. Different responses of soybean plants to an
excess of water with special reference to anatomical observa-
tions. Proc. Crop Sci. Soc. Japan 23 : 28—36.

AR 1975, BAERR L EYomEHE. A ) 27 VER], =
EH 1-149.

PR - MEREE « BILEKER 1990, AKEIC BT 2 BIAAMR & B
R OB T 2 SR > I AR, ZEREYEE
WE 3124

Jackson, M.B. and W. Armstrong 1999. Formation of aeren-
chyma and the processes of plant ventilation in relation to soil
flooding and submergence. Plant Biol. 1 : 274—287.

James, EX. and RM.M. Crawford 1998. Effect of oxygen availa-
bility on nitrogen fixation by two Lotus species under flooded

conditions. J. Exp. Bot. 49 : 599—609.

James, EXK. and J.I. Sprent 1999. Development of N,-fixing nod-
ules on the wetland legume Lotus uliginosus exposed to condi-
tions of flooding. New Phytol. 142 : 219—213.

Jensen, C.R., R.J. Luxmoore, S.D. Van Gundy and L.H. Stolzy
1969. Root air space measurements by a pycnometer method.
Agron. J. 61 : 474—475.

Lempe, J., K.J. Stevens and R.L. Peterson 2001. Shoot responses
of six Lythraceae species to flooding. Plant Biol. 3 : 186—193.

Loureiro, M.F., SM. de Faria, EK. James, A. Pott and A.A.
Franco 1994. Nitrogen-fixing stem nodules of the legume,
Discolobium pulchellum Benth. New Phytol. 128 = 283—295.

B - BAREX - FHET - BHER 1983 RZoWMER T 5
Bk T B 2 MR ER— JurEEs RAEH 49
32—40.

WABE - HEINE - BN - BILER 2000. ZOEEEE< 2 BHEY
Oz 81 5 ZRESHEBORE. BIEC 69 D 69—73.

Parvez, A.Q., FP. Gardner and K.J. Boote 1989. Determinate-
and indeterminate-type soybean cultivar responses to pattern,
density, and planting date. Crop Sci. 29 : 150—157.

Saraswati, R., T. Matoh and J. Sekiya 1992. Nitrogen fixation
of Sesbania rostrata . contribution of stem nodules to nitrogen
acquisition. Soil Sci. Plant Nutr. 38 : 775—780.

BN - EHBY% - BILIERE 2000. BAEETTY 4 X ORENCE
BEh s KBS B 69 (B 1) 6667

EAfE - @ABE - BILERE 2001 BARET BT A XOR
ECHE S L3 T RBSEREO REHZRE WKBREMERERSE
10 1 13—18.

Shimamura S., T. Mochizuki, Y. Nada and M. Fukuyama 2002.
Secondary aerenchyma formation and its relation to nitrogen
fixation in root nodules of soybean plants (Glycine max) grown
under flooded conditions. Plant Prod. Sci. 5 : 294—300.

Sinclair, T.R. and T. Horie 1989. Leaf nitrogen, photosynthesis,
and crop radiation use efficiency : a review. Crop Sci. 29 I 90—
98.

Stevens, K.J., R.L. Peterson and G.R. Stephenson 1997. Mor-
phological and anatomical responses of Lythrum salicaria L.
(purple loosestrife) to an imposed water gradient. Int. J. Plant
Sci. 158 : 172—183.

HABH 1904 KEEEREZ BT 254 X0@ECMT 248 - &
HEZHOETE. BHEA BFITANEL 39 1 75—134.

ARE 1994, BoESAEEREROH 0 7. ROBIFE 3 1 121

Walker, B.A., J.S. Pate and J. Kuo 1983. Nitrogen fixation by
nodulated roots of Viminaria juncea (Schrad. & Wendl.) Hoff-
mans. (Fabaceae) when submerged in water. Aust. J. Plant
Physiol. 10 : 409—421.

Williams, W.T. and D.A. Barber 1961. The functional signifi-
cance of aerenchyma in plants. Symp. Soc. Exp. Biol. 15
132—144.



Bffo—AKTDS A XcB T 2 - RBSMEBOEXK L 4EF - & 31

Secondary Aerenchyma Formation, Growth and Yield of Soybean Plants Grown under Continuously Flooded
Conditions : Satoshi SHIMAMURA*, Toshihiro MOCHIZUKI, Youichi NADA and Masataka FUKRUYAMA (Grad. Sch. of Bioresour.
Bioenviron. Sci. Kyushu Univ., Kasuya 811-2307, Japan)

Abstract : In order to investigate the possibility of cultivating soybeans in a flooded paddy field, we examined the secondary
aerenchyma formation, growth and yield of soybean variety ‘Aso aogari’, which forms secondary aerenchyma well, under
flooded conditions. Plants were irrigated as occasion demanded or continuously flooded up to 3 cm above the soil surface after
the primary leaf expanded. The flooded plants could grow until harvest. The secondary aerenchyma was observed in the
hypocotyl, tap root, adventitious roots and nodules of flooded plants in the early growth stage, and its volume increased as
plants grew older, although it was rare in the irrigated plants. Hypocotyl porosity of flooded plants was higher than that of
irrigated plants throughout the growth period. In the pot experiment, flooding decreased the growth and grain yield per plant.
In the field experiment, however, flooded plants under dense planting had the same number of ripening pods and seeds per
unit area as irrigated plants had, and grain yield was over 300 g/m?. These results suggested that the variety grew until harvest
under flooding forming secondary aerenchyma quickly and maintaining the ventilation system until the late growth stage.
Soybean cultivation in the flooded paddy field would be feasible.
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