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e R OEE (330) : Cultivated and abandoned paddy field are floristically highly
diverse, but the mechanisms affecting this diversity are not clear. The following studies
were carried out. First, field surveys in cultivated rice paddy fields showed that influence of
land improvement intensity on floristic composition was different among different land
form types. This study also implied the importance of the period of rice harvest as a factor
controlling floristic composition. A germination test was, hence, carried out using surface
soils of a cultivated rice paddy. The results suggest that floristic composition just after the
crop harvest in autumn was strongly different according to the timing of rice harvest, while
in the subsequent spring floristic composition was less affected by the timing of rice harvest
in the previous year. As the third study topic, floristic composition in the soil seed banks
was investigated along a chronosequence in abandoned paddy fields, where soil seed banks
of rare wetland floristic species are often maintained in the surface soils. This study
illustrates that duration of abandonment clearly decreased the number of wetland species,
whereas no less than half species observed in the start of abandonment persisted in the
seed banks under germinable condition.

AR TE HE
(AL - M)
[EREE ST RS a &l
200 7HE 1, 400, 000 420, 000 1, 820, 000
200 84 500, 000 150, 000 650, 000
200 9%%E 400, 000 120, 000 520, 000
S 2, 300, 000 690, 000 2,990, 000




FRes0 e« bk
BHFR O /3F - M E

ORI R - R

F—U— N REARR, BN, ZEMAN, MR, MEREGIUEY, HREXEE, 5

NSRRI, BHEREEFE

1. WFZEBRAE 4O 5

1999 HITRE SNT=BEF - B3 - B
AYETIE, BIREERERECZ H OB RE & HEFF
W LSRR R EE R T 5 L BN
it &Nz, 29 LizZeds, BAO B mE
D% 5D HKEIZIBW T, B ARG ERE
HEE X2 DERRIBIEL BT 2 & L BIZ,
SEIEREVHOSHEMEEZERT D2 &
MNEBEIZR>TWND,

AKHEOBEEIZAR LT (LLF, K
M & FES) 13X, bk, BRI DM &
EZOLNTEREN, DI BMERLIND
(e zxidar®, 2/ xXe=x) 35T
HD, —HTKEBMEMIZIT, BE TR,
B DI BR B AN L 7= 10 o i e
EEAAEFHE L, KBICBIT A2 ERRE
TRV (72 2RV 73|, T
) b7 v, L LAKEFHEDERE
EHHERMEEIZE D, FEERENE S WD
RMITIE, TR, REMICATE L AR
DR LIS HFET 5, KHEAERBRIZEW
T, KEEDITHAE~DEEFLE & R <
HERER DI A L2 D AR RIGEFD—D
THY ., KHEEEYOZERMERA ITKBIZE T
LHRMERBEDIR T2 L7267 Z &K
BEND, LIeho T, MREEOWE 12 BHH
ZHIFEIL o8, A Lood HFEOREMN
7elEER 2B D . K HAEY) RO Rk %
FF9 oA CAKBMEY N3 5 2 I3\
ENOBRBEOHRETH 5,

ZIVE TKEMEWICEET AT, BHE
RIEE & e B iR E R O EREAME BN AR X
NTC&Ele, —h, L~ T hbbiw
FEEDZETOKBMY & x5 & Lz
GENEHTIThoI D Z L3 o Tz, #HE
DR )t G & LT85 7 WFE I ¢
X, R & LR A D RO RE S B D
Z & BB, AT T b K A
WFEE MK T L, T —EEOHE 28/
WCEET A Z ERERERINLTWVS, L
LML, 29 Lt dh, 7 —% _X— AT
RHL L 7= E OB OMIEL, I < PV HtiX
Zxtg L LIz RHprse s .o ch 5, KH
W) e AR 3 5 7 D12 1T, HUIEA 72 K A
DO BURCPAME 8 2 042 L. ARl Fe &
MEFF T RE XM B T iR T
FRIEMEO B WEZ TR T 20BN H 508, K
B DO SEREDBLIR, TN E bl b3 A0
SALFIFE A S STV,

— 5, M EREAED S L 7o RIE X
L7, M FEMN (HEPOLEFFETO
£H) ZFH LI BRBFAFENEALTH D,
KHEDEE ., BEOEITO = DITK IS H
R LT BHEREE K BIZRBW T, KEFHED
HESCRNEEHICL 2 BRBAFENE
i S, FORER, AR RO K HEY
NEEINTWS, EZAR, Znb0HEK
HARECTRE SR OfEE, il
BRI CRE S B s, HLFEHIX
EHEREC LKy e SICEE ST, 25H
HIRE— MR KE VN, ZORE—MEITHES
H(ORAICERE T2 EERRMELN, R
T O ZEF A OIRIENE, ThE b7 b
AH =R LE, M A FRE, RIEIACTH
Do DD, RENZILNHKHE, £<I%
FRYEDME R L72KH O 9 5 SRR K HAEY
ate R EMN EORERFEL T
D, BETIUR, FAEICHE LS K
MR X E IS ENZEEGHRT A0, h
STV,

2. o HBY

Z ZCAMZETIL, BE—oHE LT, K
HIZ 31T 5 7K BAEY) O BLAFHE A= 53 40 % 04
L. EDOEMOGMITHEL G 2 5B 2 fig ]
T 5, F iz, BEEBEAENICOWNTHL O
R & ZFNICH 2D BERZ#IAT 5,

F—o BT 278 L LT, OB
MR OB S/ & IRIA 77— L T
(b3 2 BLIA A BHE B O AL R 35 & OV
DREOGAAIC R FETHELMAT L5, £z,
OO T, fgX v WA 23 gL % /2
FIDERERBINTZT-D, QFX D %0
BHEHREBSIZBW T, FgXl v R A o
EFERDNCKIFTEELMRIT 5, H_0H
BRI T 278 L L C, @K HO#HE
BB LY | WA OFAZ BIEI1EE)
DA 5 72 > TR R A D 7 Wi W Fil
Borx BT 720, KEHAERORSAEEC
WEZL-OTERE U CHHERIEFEKE
AEE L, EEES S H -l -4 [ o FlRL AR 1
M FTHEBEENT 5,

3. WL HE

(1) 7K FHAEY D BAFREA A0 2 B AF 9 i 4=
T & B RERRR D R2

FAR) o Ttz B8V T, 2006 05
2008 FEZNT TOWT I HREM Y B3FET L



T HHEK M 2 Rt BRI ARE 21T 72, fiAE
AL 1X10m OFEXZRE L. DN
ICHBL L 7-fEafesk L7,

B EDGBEICE 2 EE ORI S
nNrZEhER, FHENESEIC, HEX I L
o, MBS Rl 3 E A 3 2 phai IR,
Hz A A T 2 AR HE, (BILEIC S o 7
PRREAHE, /NEUE Ze B HIBAAT S . R 725
HBAMTA) . W3R RS CREE R, /N
i 1947 4D 1974 4F £ T2 1 [BIRHU
i, 1974 LRI 1 [BIRBIEE R . 1947
FELAREIT 2 IR i) (2 LT,

HBIREZ . AKREICR+ 2 EF#EMEIC LY
PIF 8% A FOFERCAE L=, KEGIEIZ%
THWMMEIZ LY, KEMEE L IEKBEMEREIZ S
M LU7o, FEAKBMERIZOW T, SR
ST AHAEFTMEND, S 5T, BAFEK mHE
B FRRAIKBMEEIC O L., AR,
BEEH T IZRIT A0 b LARIZENT
F/DFRIZT 7 ESNTWAHFEEEFE LT,

TS & B R s U CHHMER
DOFEFAR N 72 B HERT D12, LA iR
W OFILFEED—>THSH DCAITLY .
MR T — & 25 L. B S =% 1-3
D A = 7 AE A HUTE S0 B S B FR B L
KXOHEEBIZE D, MEEIT-T,

(2) FHl v BEEADFBA 0 5 B L OB FE O Akl
Z RO RS A T R E B

AV/NERRE TR, AR BRI 381 B kST AE
R E B2 RFTEIK E LT, fgxlv
A CRELS (LT D HFEBIEICHER L
770 FBM Y FiIZO B NELZEFHRT 5729,
HBRIZHHER O8I L HEE CRFE L -
HE, KEICHHEEZ TERTF~BE L.
T OBBPEE CRAEMBOTLEELIT T2,

2008 /- 8 A LAy, BEped 2 2 ED/KHIC
BT 50 #50EKE dem O HIEAEEL 72,
8 H A (BBRIX A), 9 A Ef (JZ8RIX B),
A (BRI C). A ™A (38X D). 10
A ER) (FZBRIX E) © 5Kz, £33 T 2cm
DKM E LB Y720 D L WFERIXIC
TEE2BE L, $FERXKO LEY 7T
107 doL L, ZnEih—il 25cm D
L —IZE L,

DR ERIL, BZFICIL 10 A L), [
A, 11 A EAC, BFIZIZ2 A TA, 3 A%
f). 4 A EA), [WTHAL, 5 HH A, 6 H iz
1ToTe, SA=T%RE, MWERITHE IS
TROIAEAZBIEE LT, FAEOA EIIK
H B3 1T A EAETEE IS ER H D &
Ezoniclz, BREEEE LR LT,

(3) AR ORI 5 2 5 HHERK
FEELL D R

KEIZARONDHEHFEDOL 1T, Wolz i
BENEESND &, TV, X, AAXR

EOEESLETMY B S, 1 ENDE
ZMHLTLE D, KEIHEZHELZSEEIC
B3N smARY D% < 1%, FEIEARE R
W CHER SN CE /- P o7 (M
F) ICHFTBEEEZLNTWS, HEEA
EMIT, KB OBEELKLE LIV T D2
ERTHEIN, BEMRNSEIET D&, K
HHHEZBA L THOHMHEPHEAE SR
BndsETHREIND, 20D, BHEK
FEK HIZ B T K HHESRE A R O 18 T
Z A U AP 4 32 a4 A B8, /K M X
OBHEREEFEIL, HoFEORSZALT
DEBERIFEOONEDIIRD EEZBND,
ARG TIX, BHEDMEIE S TH S ORI
FE ORI D HFKBICBWCEE 1%
B L7z, REL7=Rta#ME L, 2%
R L TL DM OFEL & RIS % fiik L
720 KMEFEBIZI T DK MALFEFESIE. 1970
LIRS STz 2e P B E ) b BRI H %
1792 LIk o CHEE LT, SHRHEUES Cit,
HERE 20em X 15em O 3% 2m HfE T 5
fEPEER L7z, &L I cE bl
WMikZEREL, WEFEDZT T #I12 1-2cm
DEITHME T LEITo70, AR/
ST HEEZOND LEROREFD
RIEEMERT D0, BIESLMEE LT, HE
ZPEK 1-2em (ZHROFEMF L | FHITE > TN D
H O DKL U7\ Gef THEF B % i
L7,
AKAERIZIZ B 2 25, K BEHEDME IR
Ehp L, REBETTNEIN CHHEE IR
BOFLIN C Xl 2> & % % 14 3 Fl 2 UK H
MELERL, oMo+ EMICE
B BRI RRCER Lz,

4. WRIEEE
(1) 7K HAEY) O BAFAEA 5345 12 M I E T i 5
i & IR R D R 2

KEANFET B M HEAE L OEHORE
FEIZJE U T.DCA @ 1-3 8D 2 2 T fEDOV VT
NWNCHRBREZBRNA OGN, ZOZ b,
K HOFGA Y AN T D A O FAR R T
BB Z ERHLMNERST,

FEEERINCAT o T2 fiAT OFE R, M M 1X.
T AR FE 7K ML % B < FEBE OO H BURE BT b
L CHAfE MBI 2 RS 2 hotz, — 5T fE
BIFE O HBEA 2 AT 5 & EEoR /DR
O HBUE A DS HIE SR 108 U TR BRI R
o7, Tlhbb, IX=JLteunfX/t
FNT B A HBE AT S A IS B LT
< I RARa )AL AIYAFXIEFGEIC
SEHUT A K I RR RIS HBL L 7,

DX, BEGEMELICE L T, BA,
FEILAE DI K MM RERE S, A/ D FE DR,
5 AL E D B2 B2 KAICB W THE =
ALz, EICINbOMOFEIT. B
R TEL R DERR A BN, —FH T,



ERIOFED HBE R &2 A L 72 R. BiGR
BRI R R H BT 2 A0 L, I X%
) FEEAIINXTORLRY . HIBLRM
B DHEF Ll LT, B E O B 5 i f
BB AR DRIV L e o, OF

0. HMEBICAEET 2HDFEDOL 1L, —
BICEZEZ b5 L) ICHESERERMIZ LY
2L BAET DT TRV ERBH 5N
VALY

/NEBEE MBI AT A O K H A @4 L T
SAR=F Lbvung X eFIE, REFEIO
KL TR SN AMCOHE L, —F
T, REHOKHZ B LRI, I XA %=
JFEEAIVNTXTD 2 FHORTHSTZD,
L ORL, [HIGE &V D REE ORI X A
TN T DK BICHBLARE STV,
ZOZELY, IEETEENRITHhA TV
VKT, R R o L b EBERNHTH D
LWz B, F-. LLEORRE LY, HUBEAL
[ R QN 1B77 2 3 N RES TR VA B I A T
Bapnz tnrmgasniz (K1),

T S & [ 35 B i R B & WV COKHNIT
B DAY TR 5D L, KHEIZ
B DWW SEEZMERF 75 9 2 TEHER
V=BT ENHALMNE ST,

Il 55 R Ak
FLEE
)
BN 7
IRX=F,
=20 6~ 94 2/ 4]
AT
S SN
A EAIYNFD
AT
\—_ J
[R{R]3E /NS HOBABT 48
Mg LA~
B1 EEEICE C-aLENEET HES
EiREEDEL

(2) FoX v EFEEANRRN 0 6 L OB FE o mHE
Z BT D RESIAE AT BIE 3

R OSSR, R AR 8 A T
o 10 H Ea~EEBNDIZoh, EDk,
D BB FRIZE T D R HE A O FEH
TN EBRNALNDZ ERHALNE 2o
Too & AT BKBITHAT LI AEA Tl i
E A% & b FEBRBH AR I 2 G U 7 22 S 3 B
W7 -7 (M 2), €95 Lz ERIFED H
BUEM OB WNIER Lz, EE—FEHDO 2
X7 Uik, LGRS 9 A AL
BEClX, BEDPMERINR ST, —FH. 7T
B I oL, EBRBGREOER
EEHITEEERICHERIETAADLNTZ D
DO, WTFNOFEERXTHIAITMR ST,

ZOX D R OZEL, BEESCERIC L LD |
L ORFWIEBOENOHHATE S L
EzbD,

—J5. FEZICE L TIE, B4 O FEERB MG
N B DZ EEEESCHEEDNAREICEL 72
L. BHDOWIDRL 2D E VWO HIANTRED 5
nigmote (KA, 7272 L, BFEED R
A )T R IE, KO EZERBIGAFE A R
VI E, BEO HBUEEED 2V ME D 5
. THLEFEOmA A& L,

FEX 0t OFETIL, FEBRKX A, B, C &
g LT, EBRX D, E OofENEFREICD 72
Mmolz, Thbb, KEBROERNOIX, 9
HHA)E TIZRM D B3 Thisd &, feXl o 1%
DOMEOIEFHEINT, £ 0 ZER 7218 ki) A3
AERRTHDLZENTRBINTE, 72771,
FERIX B, C Tix, EBRX AIZBWTHIEL
7RO D B, AT ORI Z R TE 2o
7oo AR EIIKBREGIZI T 5 EE
HENEICEZKIETEEZEX2ONDTZD, 9
A PAILLRTOREA D BBV Th,
FHEMOZE b Z L, IEBHERICI I 25
FEAR I REMMICRELS BN L Y b, LR
ST, FBA 0 BN K H OB R IET 5
BT D7D, BICHEORERD
e, BRI &L AF AT — T BNk
LT7BEB AR RTH D,

700
60.0
500
400
300
200 r
100

0.0

A A% (/0.0625m2)

FE$(/0.0625m2)
» o ®©
(=] (=] (=)

(S5
(=]

e
S

WEERXA O RERIXB B 3ERXC
S EBIXD O FEBRXE

W) P ON—ITEEEE, =7 — N HEHERE S A R, T
NT 7Ry RN XTI, RSN OREENEET
bHZLERT (BERS 7 o —=fEFHD UKRE).,

M2 MEICETIEERBRROBEHEKEK (L)
B (T)




(3) H HHE T O AR ILIZ 5 2 5 BHE K
FEAERL D B

X 312, BHEBESESE LEPICEEND
BRI K M SRS D BIR 2 i, HGEEAESL
MEINT 512E, HEROHE HE-ICEENR
DMK AMEE OFEET A LTz, 7272 L.
BHERGES 40 0B L TH . 2B fE)
DKHBMEE N LFE & L THERFALTWD
Z MG oT,

LTI, =AYy U, 30
FEDLEBMERES R E O FEPICH S
< DFIFFREREERENFZAF L TNDH &
DR SN, —FH., X7 ov Y 17
EL BB TEAIRIRE 2 VI X ek
B F T AR, MRS, EREE S
FU 7= K] 0D 38 T2 I 3R AT RE 2R AR A3
FL oz, aFXEFI 0D & DML,
JEER 30 4ELL BN RRE U 7= IXIE O 3 T,
H BB A SO B N BE I TR R L7z,

BHERHREAKBICAEET T AHVEDNL
I, MHICEVBHAITHOMCTHD, Lz
DoT, HEREDOHHEKIEICL > T, #+1
FEAEMAHEETIBANITENEEZ SR
%, LoxL—0, HEEMRIN 30 £l Lok
HITb7=2 L9 RGAITE, ML - I
TRETHEMPHEETIRNRH D, HARDK
X 1970 R K 0 KBFEICEBHERIES LT
BV, 30 FLL EORFEMIF R 5 KHE b
Wil Ipwn, A/NFREIZE Y, A%, &5
BHERCGEMM A BRI KX, BHEAIEKH
BT DA DR DE TR T v
YURBEFE T T8N0 H 5 Z &AW
BN o T,

y=-0.16x +9.26
R2= 045

SRR A R OFR

HHERGERIR (4R)

B3 MEREERETEPICEFNLIAR
HIK B EEROERK

5. ERRERLE
(BFgEfEeE . WFZE0 838 K OB AT TR 12
)

CdERSRm S0 (B4 1)
@D Yamada S. Kusumoto Y. Tokuoka Y.
Yamamoto S. Landform type and land

improvement intensity affect floristic
composition in rice paddy fields from central
Japan, Weed Research, #&FHiA. 2010 in
press (Article first published online: 24 AUG
2010, DOI:
10.1111/4.1365-3180.2010.00815.x)

@ WHEE., BEERHGEHOKBIZBT 59F
BT O AR BT KT HE R ] oD
WL TV RAS—THE. ERiA. 73
%, 2010, 417-420

® Yamada S . Trajectory of a restoration
activity in a Satoyama landscape and change
on biological diversity due to the activity,
Proceedings of preservation of biocultural
diversity — a global issue, #wti%, 2008,
50-56

@ Yamada S. Kusumoto Y. Tokuoka Y.
Yamamoto S . Landscape heterogeneity
enhances the diversity of paddy weed
species in a lowland area of Japan, CBD
technical series, ARt E, 2008, 34, 102-107

(FR¥EER] GH6 )

(D Yamada S. Kusumoto Y. Tokuoka Y.
Yamamoto S, Landform condition and land
improvement affect floristic composition in
rice paddy fields, central Japan ., Marco
symposium, Oct. 2, 2009, Tsukuba Japan

@ Yamada S. A comparative study of the seed
banks of abandoned paddy fields along a
chronosequence in Japan ., Society for
Ecological Restoration, Aug. 25,2009, Perth
Australia

@ IHE. B ORI T 5 MR
PEEBE, SRR 21 4 A AER Y2 2E K
2.2009 45 H 25 B, BlAKRY: BUR

@ LA, MARIE, R B, LARH,
RGO e 11T 2 D% OMERRERIEIEIZ L
DL A FAT T, 5 56 [l A AR RE
FRAEERS 200943 A 18 A, HFR
SR RN

® FEEA, KARE, [WWHEE. B
KBS, KAMEZ, KBAERRIZET S
SCBLA 7 — )V D NL X Sy & AR O KF G
(2B 2 FpIbESE. 2B 56 IR B AR RE

42[E.2009 45 3 A 18 B, A FRIKY: B
fi]

© ILHHE, FARE, R, LARH),
JRIRA o — v D BREEEE R 5 B T O Rk
SEREAENS KT, A5 55 B HORA AR
KEFERE, mifERSEY M@, 2008
#3015 H

(KE) GF11F)

O LEE, Bl HEROED S, R
ARIEZM. FiEmBROREERY
49-68 pp, HEJAfHE, HUA(, 2010



6. MWFIERE
(D) WFgefREsE

L% (YAMADA SUSUMU)

WK - REFEREFAEME SRR - BY
#

WFeE 5« 30450282



