Strix vol. 21, pp. 111-123, 2003
A Journal of Field Ornithology ©Wild Bird Society of Japan

HEFEDEBEBFEL TR B KT HENKEREICEZ HE
-FERICRET HHEEDRDEINGE T 5= DEHAII-

WA Kl 2 =2 LA SER AR

| ERMEREAE R DS, T274-0825 FEEMIBAEIRE 1-5-7-102 E-mail: CZN05453@nifty.ne jp
2 BRAFEDOSY L IFaATYE. T922-0564 F)IENETH B HETF 2-1 K d e hisE
I REFHBBRERRMEE KEFTERITEERS. T922-0564 A)IEMETHHEF 2-1 68thoy

IEC&HIZ

DHEANEETTIZEH S H BFis i E, ALBELAPE Tlad» L8, 2D~ H > Anser albifions, &7
A A. fabalis VAT HEEGLIZ, BEFICEERODIRNNETH T Anas formosa R0~ 1€
A. platyrhynchos 28 - OTATT BHIENA O K ISTE N HTHY, 41RO R K&
(1969445 E) , BYRTIELHE R EE 23 [ 55 — FER R Hhk (19934FHE 1), [EI 3% b P 6 ith L5 05k
Rt A B RE X (199345 11) , T A — /L SR80 B EHE HE (19934R457E) , 3I7 27 Hitki

B EEA R BT — 22N (19994) LT,
LasL, M4 i i - B4 2 U ORI A 2 o E S TR L Tud, 2o K &
, HEBSRAESATEL TR L TE B E 00K ORI LD O

A, Fz, IWET A OWBOZ BRI KA SR ESN A D IC LA Tk, B
TR S R S LD E L2 e E N B AL TS (HAREFES D4 1995). 19964ELL
B, FEpieihl o sl A OB AT A2 LA A L= A T b T, =

NETISEA O AEHESRBEREEL L ORI 2K BB oW T (UAIED 1999), B
WP it TBY 435 I O AT G > T UARIED 2002) #iE S Tog. Fiz,
200 LR EEDDIE, ZWITKEED, fEL THEMETHZLT, P EENRESATEL R
T HEEEE LK TR BES LR, ZZ RN OB L4 2 | OLA T I% IR
JESIVIZ (N AREF 5002 2002) . ZOIWFL AT M O 7 E OB B2 T 55 2 Tl
FDBHDHD, BHERITRORFEDOITA MO KBS KERELZEBTRIEICEY DL EE 5
RLHONPLET D605, TIT, AWIZKREZESZENTIEICE 22 8220 T, iz

MR, LS OLL, PEROEICIDEES R W GRERI TR O TH ST

2002411 4 22 H Z B
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Fig. 1. Study area.
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A M TS N X O K L, AR OFEES, 8 H AT 02 o T 56 B ET (2
AU A Am, Wi 22 E) S AR EERETI00m7 5 1,100mDHWEIZHs (1 1), F
il I OO AR N, ez 5 00 EARPRTHIZ L > TREC TSN TEY, 1RFT AT
DR LS, F=Z<OKHTKEZLLHITRDI TN,

THEHHEOKBIZ, 100X 30mO IR 3#EHELEZ. WTFhokmich, E5Baio
HIZERAMERTER THRY, iRZLiEfThbh T ihofz. 2095 26 (AT A&l 1,
2)FI998 LA L HAG19994F 2 H 28 FUTHIT THRASRYD, WA EW= (LT &R L4
). 585 LECE, IR JEL O — 22 @B iha LK EL, KERSLT, WA Edvi
Dol (LAF AKH 3). Zhb 3SEOAKRIZEWT, fAROE, HHEIEEOE L, EHOHE
(L AREAR D A DT EdR L7z, 72720, K U, BTEICS, £k EaiiiTiebh
TN ETERY, 1999452000050 2428 [RER O 7 T bR L4 A T T o7=.
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ELTz. FHIBXIE, KEOENENO A LR 1 SmEdz 42k, AKHE O e
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RIS - HOELEZIEL. ERONEIZIE, AR ASAA~TF—2BOE F 1300
(METTLER AE50) &L B -, KETHRRESh - AARDOKER, VI fito iz idMann-
WhitneyDUREZH B -,

2. T EOE(L

Ak LAR A AT/ DRI 19984E 10 A 28 A LMD 19994 2H 23 H, #& T 0D 19994
4A TRIZ, TAENOKBPUIHEREE 5HBTREL:. MERROMEL, RELhR
DM TRELIHTERLEFE—THD. LBREONE, KA 1X6cm, £& ImOTH
FAER (B S HTERHS ) & U RE (23T, R LEIz60kgd b0 & L Hhic
. RSP IZIEE AR AR ST T, 0.5em BT B & A, Mz A RS %
REL, FOWIEMELLTHHY -, F=, 19994 48 THIZIZ, Wrpa i pe it (YH-
62, ‘AARILEMMHR) LBV, TNENDKBO L EEZNEL. 72720, 19994F 44
TRIZIIKE 20WEITITROIT LN TELh o7

KH 1, KE 3THEONEIEICOWT, £k LA OTE THER L. iz
Mann-Whitney DU E&H H V-,

3. AEFOFEIZLDEREH T

IR LA AT 50100 19984E10 A 28 H L2 hE D 19994 3H 2H I, /K[ 10D -5
AL, 8 aEatLiz. KB 10A»LaH AR EIC sSmiEh/<His 228 &k B9
HE 1DFIOF 3D FTD, #LFE 2emDIESIZURIER V1%, EZEKI10cm, HEEHI20cmD
MR R L7, 3SOET CERIL - L2 A b, + RS E-0b 1Mo
frieove. LEAITE, A)IRBERATHE L4 —ITRPALEZ. 2B, REEZRNTHS
THEARBUZOWE, RHEED THEERAOSHETRILBONLT —FZDIELHENK
&L BT=OTHY, WEHEID TIIRBRO FIET LR OME»TRDA TS (LM
i FAME).

4. BB ERRBIETT i o7 K B CORRIED FTH

IKH 1, 27T, 4K TLIZED 38 1EISBIE 10 A BkEE, BE
FERBBESLERWIS K HZE RS Y. DEOESITIHEED T—%ciTib
NTOBRRIED FETITRY, ST RTOKBTIRHIRL TH-71=. FhFhOKEIIZD
WT, BHERHZH B W IEEHE, BREA % hAl, REAIL L BEROMY, s, &
i, MEAICBEL 72, SROIIERIZ DWW TRE L. EERNFIT OV TORBII TR
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50
O No. of weeds

40 m Dry weight (g)

30+ B4 2. ZMHEALIZAKIN 1ELARA»T2K
3OMEEDU

20 Fig. 2. The total number and dry weight of
weeds in Rice field 1 with rice tussocks

10 and shallow water and Rice field 3

T without them. The total number and
0L — w——— |

- - dry weight of weeds collected at Rice
Rice field 1 Rice field 3 fields 1 and 3 (mean==SD) are shown.

Mot=hs, Bril T REELOMIESIZ OO TR, BiR T ~EERICELZAER
i3, fEEHEAME S — Ab 2o 2 — AR T DRI T 4R E O3 531,050 Téhd
ZEme, 1R 1,050 L TEHE LT

A 1T 7= K1 260kgdh -0 18,000[0 &, /KH 3TURHEE =KL D2,000 i\ Mlliks
AT LTIRGEL. ok, 1EFT & fTieofo iz = enY  Tholz.

B B

IWENEERES

K 1, SELEFMEESN-BARIIS RV 7 /33 Cardamine flexuosa T, %MK EITR>TW
72V KE 3TIIAKBEEEIZAEFTL TR, #AKLTOKE TTTHIRAMICAEFTL T
DL THhot=. AH 1TE 1m2dH7-00.80 = 1.6kk (mean+SD, V=5, range:0-4), K 3T
I3 Im?$7-929.20 £ 10. 198k (V=5, 18-48) BREIN, MMRERIT Im*H7-VENEILET
+3.15g(~NV=5, 0-7.87g), 37.32+9.55g (V=5, 26.9-53.4g) ThH-o7= (X 2). ¥k#k, Wi
fited, AKH 1OFBFEID L2712 (U=0.00, z=-2.69, =0.007).

2. HHEREEOLAL

TYRBEREM L TR L L2 OFEMELEK 3JRL, THABRELD
WSR2 100 - E3REE DR, 20K LA A1 T/2 D173 16.70 % 1.44cm (NV=5,
range: 14.0-18.0), #HEHA318.50% 1.95cm (V=5, 16.0-21.0), 1772>7-#4317.40% 1.50cm
(N=5, 16.0-20.0), /K H 30D 1 HE# A 0D S ¥1T, & MK & 45 B A 1T 72 D Rij323.10
5.70cm (V=5, 16.5-32.5), Fffith #321.80 = 3.54cm (N=5, 18.0-28.0), 1572 >7=1#7523.00
+3.85cm (N=5, 17.0-28.0) Tdh-o7=. LB AL DBV TRD AWK AR Z 1T >



0(cm) Qct. 28 Feb. 23 Apr. 7
2 10
ks [ 3. AWREARLZAKHE 1ELAD =Tk I
20T =L = 300 LI FHE
= | NG Fig. 3. Seasonal change in the hardness of
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,_- Fig. 4. Soil nutrients before and after

: . - ice fields were flooded and ducks
Nitrogen ~ Phosphate  Potassium Lime i Aely o

(%) (mg/10g)  (mg/10g) (mg/g)

were artificially fed.

7= D LHERE S O, AR 1437302 1.25mm (V=5, 6.2-9.5), /K 3734.32=2.98mm
(V=5, 0.8-9.1) TH 7=,

A 1, 3&H12, A MWHEAR LRI ATEE T, TY MR 2 L TRed 7 M4 (2 7413708
7= (K 1 U=11.50, z=-0.21, P=0.83;7KH 3: U=11.50, z=-0.21, P=0.83).

3, HEHOWEIC E2h A

IR EARBEOFTH D, KH 10O EHEPICEENLEH (%), Vi (mg/10g), V7L
(mg/10g), 47IF (mg/g) DA MR LTz, o B i, fEHL R ATT7e) 2 8l
TEAD 120, LEER LRI OB TOHT LML TV, BRI, VT lE 265

BmL Ty,

b AR SRS BH AT TR T K I CORG(E
A 1, 3lzdsiTA oIk, K 30 IHIZEL, FRZ200 VO FEGL T 7ED390kg
LkZximar=( 5). LAL, 7KH 10HE, HEOEDIZEWEAZIT o727 TR EL

T, KW flidt 2 <G E L= 280G, IWHETL O =R K ENST2200 1IEEZ OZTIE, KD
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FFig. 5. Change in the rice crops (kg) and the

100000+ 1999 2000 2001 2002 income from selling rice (Yen).

Year

HRFEIL A TSR T LT H3E =T (] 5).

AWHEREFG T AT TR I 1T, BRG], ARk i i ik B 3& ol LT3
ENTEIT, B, BFE O AL RISk E 1CEIZD R -7 (14 6) .

IR T 1 172 b CTODLTRIETIE, RO C e Echinochioa crus—galli var.
frumentacea VRN TDHEMROERSZEAEEL S, Mdh &L TO RO D) 28 FAsH 7=,
LHERTIZ 2Rl =B ERE21T7e9. K 3T, 4MMoEs 2], i siFfMiTre-7-
B, MR ERG AT IR ToK H ITIRATAS BB leh o7z, LIZhi- T, exd Rk
RAETTIROM O E»-TK M 1T, 8,400 414 O AR AHiFIT 5 LT,

AWK ERGRHAA TR ZE DO FIT Lo TORFERZR IR IL, AKH HZIBWTHiIRT 52
ETET LI, B FEOMifE B LUt =0 BR BERICE T2 AR, IS K OR
FEAFE DA 1EKH 3DBHNWEDFEFEMAHIETROAHZENTES, KM 1 TOFFME
K 3TOREL L TheR THLEZ41,000M ZLUAZEBLHZ LB TE- (K 6).

i L 7= BT, NERHE ORI, P54, IEA S RONUERA (T4 1R,

E =
F9°, AWK BEOR I THA L2 T 2Tl <, DI TA ik
LA AATARD Z B OFGE o F s SRl o Tl 5,

KN, FE(EEVORRFIETIOS T, 2> TSRO LM B R IZE S0 v, K
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30000 AL 1!;« 3O AR,
50000 IFig. 6. Difference of expenses and income
= 40000 between Rice field 1 and 3 (3000m-).
a Expenses for pesticides and fertilizers of
E 30000+ Rice field 1 were smaller than that of Rice
g i field 3. The income from Rice field 1 was
g 20000 above that of Rice field 3, because of
10000 lower expenses for pesticides, fertilizers
and the labor cost for weeding. The

0- 1999 2000 2001 2002 difference of income between Rice field 1
Year und 3 reached 41,000 Yen.

HAKGEZIILD LT HIEIEREMDAEBHLR>TOAZLIIREEFT TS EVE
HENTIMRA =7z, L, IETIE, dokBAIER 2 2051k, KO L BT
PO L THIRSBEHESNDHINIRD, ZOBFMAEL 48 6 T{EMHEVERZN T
HEE 2001) . BAEHOREITENTS, EWE ML EOM A B IE LT8¢
LI TRY (R -5 1 2002), T TICRELKGEOREOM A HIFL Ak
AHRE MR e E A E N, [H4% MR T bt Tod CaiiliEd 2002).

H o FE L, AWK &R A, (REHEL TR 35, UM% O K IZ#EKETT
ROZET, W AERITEGIR HELAMND, KM RO TR 8 e B3 i %
FIATHEIZ 72D (Baldassarre & Bolen 1994) . 1LAIZA(1999) (2L, & HEH O
REBILLOKEIOKERMDHHEVNTHETHY, METHTN O L B30T Ly IF
B C AT B~ O FEIITAOMBIASS (UAIEN 2002). 7=, ZWIHEK L
B AMT 2o TOAKR I, 120K N~ THERHOFAMEL TR HAENS (LA

1E70~ 2002)  iMATHECUE, 199745 M L TA LK SAG 23 T2 v Cnan, Zibo
AR AT DT IO EEEL, KBOmRS KEIDIEERIML T (H AR Lo

23 2000). 1999475200040 421 6haD 7K [ TAMER LI/ AT T/ o72825, 2hb

OAHNZ, T E6593, FATRI2,000090H SR, A, kT n
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1,000, 740310833, =/~\IFa7 Cygnus columbianus 73102312k, I/~ F3a
NINSHEMBIESH 7= (B AR BDOE 2000). ZhSDKETHRELI-<H L REL
A, ansFavid, FHBERIOELTOBHNATHY, 1EEL A IFEhEs L LI
RARFORMESHTEL THAL Tz (A ARE BSOS 1999, ILAIED 2002). OIS, %
WK E T AN AR AR AW TITROZ 8T, A PRI TRA T2 hEHHD L
BEREOUGEIIERSS.

AWK EATRS KBTI, BLESN=RBIEOREE L2205 LROIRILIcH BRI
ROONRN Tz, Fe, REROMARERL T LN TE, bxDEREMEERITRI S
ot EbIZ, RS ORKIIT, PERHOECIAMEIEREHSDLTWAEEZ LN
7= (I EES FUME). ZORKER, KB HZBOTRIEZERL-ISITIE, MBI, IREHEEE
WEVHIBS DI LA TE, 3,000m* D7k H IS 2E I L22,000/52532,000 F O #%H 1k
MTE. BUE, THBIEEZITRIGECh, VU BITHER TR ZENTERVD T
BEAZN Iz TUECHE S DA L TV B8 CEPIiED 2002), o hEBDR|ICED
U BEDHINTA BAEEONEA T G HIB CEDTREMERL TS, &, Vo hEHOk
ICEENDVVBEREREL, MboE N TARIREOMMIZLRNDHHEEZEN TS
(BBNED 2002).

AKH 1K 32315 MEROKOIIERIT, Wbk E 3TEho728, KE 1TIL
RSN OIRFEMEZ K STIHEL 72 R OIRFEMiAE =3 L T2,000/ B R E L2728,
2001 4E & BRTHEKE 1O ENIRFIABEL AL o7, 20014EIZKE 30D IFHBIRFEUR AN EHL
Rolellid, 7TV RRELTOMIMSREL, KT TR EITRIWE L, Koz
T RILIZWIFINCAT 23 &, KOG RO EN KREEIZITZ OEF D &NV GA N
HDHZEEZTRLTVA, LaL, BEE, BB SEDERERO T2 TR TEZ R APt ok
FEEILER AN B EHDEE, KA IOFNFITKE #HIZVOIAITEL, 20
SRUTB KR TRLEE41,000F] Tho7z. AEE T, LoDBREREELUAOIEECL B A
HRITFHRIIZEDRh o 7oh, REROBAA LI NS, A3y kE 1o
75 BV, BREA OB ERIL, |BOHMAIZ2E 2ATOSEO/EXESLETHT-0
T, ¥l ETEDDHL2,000MRREMF TELZELLNS.

L7=h3o T, S HER DK E T, LMK EFRMAITRIT LTI, BRELH LR HI
 REZDOMREERTHD B AR OHIEE TR OB ERH DL LAY HA LAY, i
LR E DR BT S 2RV Ll ST, E6IZ, HUBEEMNRRTHIET, BB
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W R 3D AT REEDL RIEEE L TV D (Bird et al. 2000)

1 A FEOR A TRKFA ThoT=2 05 (A AFF BOS 2000), Vb EHHOHA
BREEDOR2ETRD ETIIA MM K LR EITIROBELHOL TV LK IEBHHTHD. 4
%%, AWK LIGEEZITRSTK A TORDINGEZ R ES T AT EN TEDIII R IEHHF
ZRESLL, ZWIEK LA AT > 7K B TRONDIANEI TRVKBETOMAZ A4y
I LIEY, ZFEOEEGERLKRORFTEDCIRFIZETIAMBZOMEFHETEERLIICT D
T&&, LYK LAREEDH A EFDR LR EO T IR E ST IEE B R LTV
TLHBETHD.

FTIZHAT I, LAWK ERIIEITIOZ L, RELH I EHDOBREB|ORFTIZH
RBBHDH, LOMERFIELL TIBHEITRbTITHEAKD AT HIENHS.

I L OK B TE, FROIHH O TICRRbO A U 5728, KERILZ1T7eW,
Rboa b T IAL RS TS, KB ILETARIE, MbOLRIFIZHE LR ZH
Hoep T 45, BREZUIZE 280D, K EFBHhCR k4 3h EDBEEEL o
—HLENTWA (B AR EOE 1995, ILAIEA 1999). Baldassarre & Bolen(1994){zkh
I, IO Taa MaE i+ 2T, WS FICthRICE S N Eoas OO
7% M PITHBEL TLED, o HEHFARMEL TR A TERARD. ZOIDITKIEIL
ZLIRWILET, HEEE L TOH e BTl R R BB AR I Ao LN TEBIZAS.

Ee, LAWK ETITIKIRES ML, BhoNAMEENIOT, KiEBZLETH0E
FERDFEHELD AT TES CATEM 2002). 7 AV AEREZIOTY, L WilAITHb
LRV E B ERETICAB T OO EBRTiERFIETHHIEINRTVA(HY YV
2002). FEDOLDBEHLSHEILINTWBHI T AN =T W2 b5 —DAKHE T, 4
MK ZITR> TRD LD SRR S E THY, HRMIZLEOD TR X - F VA
EOREBREEZAIHL TS (FER - £ H 2002). Bird et al. (2000) I2dhuid, KEZ L&
(LR EITROTOKETYHENRRBLIZGA, AMEETBETRDOLEN =93]
EHESTNT B0, MOOLDOZRIRELRVHE O 2EERiESh, BFRIIKEZ LAY
1T LBMEDMEL A2 50, HLLITIESARB L),

o, WEILE LTI, HEOMF M LICEEEY, 1ERICIVERINRT S
DT, MERDRAHFHFENTIY (SR 2001), 1A ML ETORER, KEPIHEY
K EATIi2 -T2 KBTI, BRI %ICEZDHL DRV CEPIED 2002). HKDHIZK
I A TSR B DR 13, 4 WAk #30~60 A IB)1Z, Hh icHhBFEF Lob Bt
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HRAEY (Nelms & Twedt 1996) 0T, LMk E1T2IZL TR BHEEDORIERLIELS
DIENTEDMENSHD. Lichio T, BilETebid o7&l Th, BEILEZEFIc4
WA EATIRIZEICLY, FhOOWE, MEZER, EIERBEFINDILLEBIIH IE
BOFR/HE T HILENTEDWEMEDNHS. 2, KAMEOMFORERRIIF AR UK
<A, MyEaal LGB 330, REDGHEH D T3L0E 1V =8 (Shearer et al.
1969, Nelms & Twedt 1996), & A EFDF AL T D=L WIHEAKETRIKEIL, FR
TEEATI TR EALVEL TS, e, KPIIZKALERFOBEBRIIZERPIHIHELY
HIFSWD T H0T, MRS < TOKEICRIZHEK T T, LWk Eb
1B E 4 B9 L (Nelms & Twedt 1996) .

S%IE, FHBhTRAT I EENBANICLELTARHEN, EOLHVOEED
K HE TR LEETIC A Mk T EBoh 002 REL, £WilkoL ThiafEey
U AEFDREITHREVRITIEEMESL, WL TOIEHEETHS.

E T
B RS AT 2 — DAL MBI, T 21T R T2, SHriEsticx¥5
TR REDT TV, h R AT 4 — O BIEEF RIS, XEIHRVEED
T2 TR H A4 B A ORI Z KIZIE, Emic oW TORHRE S TV =2z, iih
B A OROMR D IHIERIZIL, BUIHEEE FE-> T Wz, TREMAERA I, BERK
M ORI BN E R R > T2, T TR METO BT, B8, ZHRERER, HR =80
H IS, A E OBEICEEL, WHER> TV e, JELTREHT3.

gz

. ZEFORABREEEARIT D=0 L MMAK LB IMEITRIZLN, REIC S A DREET T &
o, SRR, DU IE R DT TR L7,

2. AT TR AT, 100X 30masK H 342 AL, /KM 1, 212(319984E11H 1 BAH19994E 27 28
AT T, 0k LA 21T AR o7, JKE 3ITITHITAdoih o 7=,

3. EAZZLRHIONET, KRPMICAEFL TR OIS, #Rik, fftebAKE 18KE 30HVVE
THEREN DT,

4. ZBWRK LA BEZATRINIE T, KA 1, 3&HIC RO T 5T,

5. KW LARZEITARONIH T, LRPCEENDLEH, YBE, AU L, AROELELE. W§°

B, AR T HICHIINL T2, BHS, UBE i< iinL T,
6. KM 1&0HKIE 3DIFABIEIAE 27203, KM 10 ROIEIHIGERMATEA-T=I=%), RIE
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LAIX200 SR DZFEAKE 1D R LD 7=,
1. A AEFOEBRETHEFL TSI, LK ERFITRBRFELRIRL T LMD
5. FOEHIZIE, KO RZ2RESEDHFIEOHMALETHS,

51 R

Baldassarre, G.A. & Bolen, E.G. 1994. Waterfowl Ecology and Management. John Wiley & Sons, New
York.

Bird, J.A., Pettygrove, G.S. & Eadie, J.M. 2000. The impact of waterfowl foraging on the decomposition
of rice straw: mutual benefits for rice growers and waterfowl. J. Applied Ecology 37: 728-741.

I IE R 5 RIRE T, 2002, BEAEERICBUITD L MIEDRAE. SE 0K LT ). —h
MHO IS, pp. 380-406. FEHERE, HI.

HYSU T =, 2002, BYTA =T HIZIi3 5K &AL & kA K BOBRDIH A HUVT —
KEBLBEOLEZRET— MONLIATAEBEY RO A RRRERRE S, Boek
T DE R R TT L~ T L2 BRI D FTREM S 525~ . HERESTLH S, H
B.

BT RMIELT - FRBEEDE. 2002, /KISEAREAD AT B AWK K B % i) i —HE
B - AERHR G, k0 B R E A LR R ~—. 0S4 3EEE LRIy A~ 2 ik
KK BEAEMSRIEDTRENEHD~. HMENF-IHE, AR,

SFILGA. 2001, AEEROZRCICHDLKBORNELS BORMM. EELTE 4 KBEOSTFI,
B, HAL

Nelms, C.O. & Twedt, D.). 1996. Seed deterioration in flooded agricultural fields during winter.
Wildlife Society Bulletin 24: 85-88.

AARBF O, 1995. A UFMBMEIMBTRAI RGN, AARNBOS, B,

AAEFR02. 1999, R0 EEMAL T BLRME UM Ty, AAFROE, WAL

AAEF RS, 2000 SERLIVEEMTHENBBANERBRE L. AT EOS, BT

AALFROS. 2002. SEAKISEEE (200 LAREE) LT IR ANAE IR . RABFEODS, Ui

BIEME—BE. 2001, KESEMGELHNORIROE LT, RfERE 4 KEOL AR, B3CH, JE.

Shearer, L.A., Jahn, B.]J. & Lenz, L. 1969. Deterioration of duck foods when flooded. J. Wildlife
Management 33: 1012-1015.

ILIARTE S« KOMIZE — - \LAIF R, 1999, )G RO IR HF 23513 D0 B IO BB RITME- ) iF
WS LICTRR T DA BB EIMHI T B DRA-. Strix 17: 127-132.

ARG KM - iz, 2002, J PG CRA S B MDA —H Fisibiciid 5
AR EIHITBI-DDFI [I—. Strix 20: 13-22.



122

The effects of water flooding and provision of the food for wintering ducks on rice fields

- A preliminary study for establishing a stable wintering duck population at Katano-~kamoike. III. -

Hironobu Yamamoto! , Kouzi Oohata? & Koujirou Yamamoto®
1. Kamoike Observation Center Friendship Members, 1-5-7-102,
Maehara-nishi, Funabashi, Chiba, 274-0825, Japan
2. Wild Bird Society of Japan, Ne 2-1, Katano, Kaga, Ishikawa 922-0564, Japan
3. Daisyoji union of traditional hunters, Ne 2-1, Katano, Kaga, Ishikawa 922-0564, Japan

1. We investigated the effects of flooding with water and the artificial feeding of ducks on rice
fields, and recorded the amounts of pesticides and fertilizers applied, and the rice harvest.
2. Two different conditions were prepared in three rice fields near Katano—kamoike in central
Japan. Two rice fields (Rice field 1, 2) were flooded with shallow water, and food for ducks
was provided from November 1, 1998 to February 28, 1999; a control field received neither

Nooding nor leed (Rice field 3).

3. The number and dry weight of weeds in Rice field 1, which was llooded in winter, were
significantly less in the next rice planting season than those of Rice field 3, which was not
flooded.

4. There was no difference between the hardness of the soil of Rice field 1 and 3 before and
afier flooding '

5. Nitrogen, phosphate, potassium, and lime contained in the soil of Rice field 1 were
increased after the rice fields were flooded and duck feed was distributed.

6. The harvest from Rice field 3 was larger than Rice field 1, but income from Rice field 1 was
larger than that of Rice field 3 (except for the income in 2001) because the price of rice per
kg on Rice field 1 was higher. Furthermore, since expenses for pesticides and fertilizers of
Rice field 1 were smaller than that of Rice field 3, the net profit from rice field 1 was higher
than field 3 in every year.

7. To maintain the environment of the rice fields for wintering ducks, it is necessary for many
rice fields to be Nlooded with water. We have to establish harvest stability in the rice fields

that were flooded and where ducks were fed.

Key words: effects on rice fields, feeding ground for ducks, provision of food for ducks, water
flooding
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Appendix. List of pesticides and fertilizers used in Rice field 1 and 3.

1999 2000 2001 2002
Rice field 1 Rice field 3 Rice field | Rice field 3 Rice field 1 Rice field 3 Rice ficld | Rice field 3
kg Yen kg Yen kg Yen kg Yen kg en kg Yen kg Yen kg Yen

fertilizers

BBfili %104 120 9,660 120 9,660 105 8,453 120 9,660 0 0 120 9,660 0 0 100 8,050

kel KRG 5 0 0 0 0 0 0 0 0 78 9,165 0 ¢ 60 7,050 4] 0

BRATEA AR 105 8,243 105 8,243 90 7,065 90 7,065 0 0 105 8,243 0 0 110 8,635

e by (4] 0 0 0 0 0 99 10,494 0 4] 160 10,600 0 0

FERE YO L 3 288 3 288 3 288 3 288 0 0 0 0 0 0 120 11,520
herbicides

A= 3 7440 3 7.440 3 7,440 3 7.440 0 0 1] 0 0 0 0 0

2T — 4] 0 0 0 0 0 3 4,770 0 [ 3 4,770 0 0 3 4,770

< Ay SM 1 3 5,010 3 5,010 0 0 0 0 0 0 0 0 0 (] 0 0

2T G R ] 0 9 9,450 0 0 0 0 0 [} 0 0 0 0 0 0

Caf AY— 0 1] 0 0 0 0 0 0 3 7,740 3 7,710 3 7,740 3 7,740
insecticides

AYERA— 3 6,300 3 6,300 3 6,300 0 0 3 6,300 3 6,300 0 0 0 0

Dr AV-ESY A 3 10,920 3 10,920 3 10,920 3 10,920 3 10,920 3 10,920 0 0 4] 0

P T FAR 2R Y 9 5,970 9 5,970 9 5970 9 5,970 9 5970 9 5,970 3 1,990 3 1,990

7R’y 9 2,550 9 2,550 0 0 9 2,550 0 [\] 9 2,550 0 0 0 0

AW A 0 0 0 0 0 0 3 6,420 0 0 0 0 0 [ 0 0
sterflants

VRS PP A 9 3,540 9 3.540 9 3,540 g 3,540 9 3540 9 3,510 3 1,180 3 1,180

A8t 0 0 0 0 4] 0 0 0 0 [4] 9 2,310 0 0 0
total (Yen) - 59920 - 69,370 - 49975 - 58623 - 54,129 - 62,002 - 28560 - 43885
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