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RIFHEOWE D 21772 5 A UL, BT D CEREIZ i A THE O BaficRE AL 7
0 (Raveling 1979, Ankney 1982, Gauthier ef al. 1984, Ely & Raveling 1989, Alisauskas &
Ankney 1992) , it ~OFIFFIFIZ 551 2 (AT A BRI NS4S (Ankey & Maclnnes
1978) ZEAMONTED, ZTholZidlAh TG TE - AMEAAREHFRTILEA
HEhb,

M, B8 - NERIZIEE L O F YIRS B A, W TE v A v Anser albifrons 2
EoL3 %L, HARORAEOH ML, LAERMMZEh 45 (Eff1994). 47 1394,
B - NEHOBEEIZRAS 2 LD, BEIZBEEOKHTE S IZE D EI#HFA TS (B
1978, WBH 1997). {E{AEHECEEIZEPLTWE I EIZMA, 4 X OEFIEHT
B BEZORAOKEISREZN TS0, vH Y OREEEZSDITIE, ZOit
BT AR A SO RBINENOREL TS 0¥ H 5 (St 1983).

HEE - NIBRAOAKB T, FKiCA3EB812T 05 Ve v 4 =12 X3RN0 28
fTabhd. T34 Vi34 2O » 5B E TERRRZITAD, 3 Y H =134 50
AMED 22T 5B TH 5. R0 E, 7 7% LICREAR, BoE57-0I10KH
AHRET A, TEE AT abhAKEYS S, FHEINEI O LAY EE, FiAlD
BOKMOEEIZE > THREDLELLN S,

AR TIE, v A 2ECHH VHOBYMREZE LS LTOMRBERAET 38T, T
VIS4 L v A= LR D OB, BLOKHOAERICLSFE L EIROENE
AKHEARBTHEE Lz, & 6I12E BT I OHIROREIZOWT S ZhFh ol 0 Tl L /2.

AT SUHEESE
WAL, PrEiEs 5L 4.5km IZAES S KA O 5 5, 1RO KRS 972m? (54 X
18m) T4 Y HF=ADOAH 1#&, 234 VXD DOKHE 1ODE 2OKETIT 4 -

1998 411 A 30 H ZB{
F-U—FIFNDE, F5EI, >
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Fig. 1. Location of the study area and the position of the quadrats in each
field harvested by combine and binder.

7= (Fig. 1). & {ISREA D BHOBEHIIT L > Ty, ZTheOKEORMIZIE, 3y
MO BISPEEL 72KE, 3234 YD HIZT AL TTOAKE, KA EBEF L 2
WICHE S h T\ 5,

T YA VA AKEIZE "OEDIFhT AMEF T Eh, 1996 F 10 17 HIZT Y8, ¥
(4 £+ HLI80G) TAIH S, FRADIEESRT Lz, Zoa v 34 vidlgE#Eichz7 7
L UM 2 44 7C, O34 ThHA,

A V=N ARBIZIE "EEICLE” AMERHT &R, 1996F10H THIZ/NSA Y5 — (&
& # HF52) THE SN, MESNAA 2, "B Lnws HFETHREREE5, =
FUIBEIZAE SRRV, AH 5724 3 & L FICHATERESEIEDTHS. "HEHIT" 1
LMoLz 204 L THRA, D%, 0AIHIZ "2 A L" dfrhbhiz. "Eoh
AL IZRFIO "R TEIOEGAPOICEZFELAEEOE, Sk o TR TOA LR
DT T DA AT DI THAELETEE0THS. 10 A 22 HIZ@HEKHD
MO ARH THEE T bh, FXNDEELHET L.

T34 VA KBTI "OEDIFRT A, S VA —NDAKETIE "X XIZLE” HME
(T X, FOMHELY RIZE R A (- 7284, MElTEEA LT (R
ME), $7-, U NIBICE =45 30T 1996 FF£OKDOYLELE, 10 a 720 541kg
(FWIBT) | 497kg (BEAERT) , 541kg GHE]) T, SRR TARS & 4 Flgi0 8BS 7=
(HUAL RS TR S 1997) .

HFHEIROFEEE, 199610 H20H Iz k-7, ZHAZFHhOAKHOEDIZ Im T &1
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FiaiT>THA & L7, FEBMOBALT V54 YADE I OMIEXOREA4T 35 L
Bhh s, RPEMEL ARG ZREIZOWT 1 X 18 mDFE &S0 5ED . ZhZFhof|
W EODT BT L zeED & ROHllowRE £ THE LM T 1 X 1 mO AKX % 5 28%!T
7o, MEOFRIZIZZh e OF| O 2 6 ELEFE #HWT 25| #E Y, ThEhil1ey 2Lk,
BHND 5O2OHEIZ2NT, FIZEZThLBELE IRE BRI OLWAETIAE, TXTO
BHLEIRNV VI —THhTAT. 778 o THFAISVRHT, 77 58T TR
ThFAI.

HFORE AR D=0, T3 VD FITHKFFL 2 KBOES € ImaE#HAL Z
DAREIE A v & =K & B ARATHREL T, 2254 D AKH & [E#REO
T YTRRAID M E Tz, BT H 6 Hichk &h, TREIEAS 1A EI
BENZSDODHBENDELEI & T RTINEALE,

FFEAOIE Ikm IZMET 23254 YA L34 v F =N DAKHT, FHEIDH
WROIRFEA P, T34 VA KETIZ "OEBIFR” AMERT &h, 19984 9H30H
iZavsi4y (Yv+—CA355) THERGHA, /34y F—MOAKHETIE "X XITLE" #
fEfFF &, 1998410 H 4 BIZ/ A ¥ & — (&K 4 HF52) TAIW SNz, FEI12 1998 4
1003 5 HIZiITAY, ZhEFNOKETTIORAZ 10T, Erty FEEBNT 1H
FHZ2 % 1004, &F 1,000 R 2R L7z, B EIZBTMLTHL TR, EMBAST
WAHAREAD, BREZEIRZTORGBIEEL L LA dkORENETHLTED
PO VIAIE, EIMEL > THOE AR L 2.

BEBIUEE
A3 VADAKHED Im?2 H7: 0D OFESBEIMOG %AD&, § 1 TEHhROLFERED
A 938 ik ik & £ <, KT 883K, i FisiI693KiTH -~ 7= (Fig. 2). 5l 2 Tid®
OB RO HTEX ORE A 1,230 Ki & g £ <, ROT L1148, i RN 530 K Td -
fz. 2234 YA AKEATIRENO 520 A KRB LTI THEERZY 6hiz (4

1,500 300
Combine Binder
e 250 |-

P

£ 1,000 |- 200
[]
o

k] 150
5
o

E 500 | 100
=
z

50

Edge Center Edge N Edge

Fig. 2. Number of grains / m? (Mean = SE) in the quadrat of each field harvested by combine
and by binder (B2 : Line 1, [ : Line 2).
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1: x2=2313, P<0.001, 5 2 : x 2=200.04, P<0.0001, %] 1 &% 2 : x 2=173.11,
P<0.0001). ‘

LV E=NOKEAD Im2H7=NDEBEIROAHEAS L, § 1 TI2FERIOBEE
DH XD 23THEREEL, FROFEEONEN 2T EREDEr -7 F2T
AR OBEHED FHE OKEH 199K L d £<, PFROFHBEONBIT 19K L BEE D
ot 14y L—NHKATEEHD 520K HEML L OFIHTEEENED Shi-
(311 : x2=181.40, P<0.0001, % 2 : x 2=102.39, P<0.0001, 5 1 &% 2 : x 2=
199.35, P<0.0001). ZDZ LIdESE INKANTRY—IIAHLTEI L ERBELT
W5,

CORAE LT, IBMOBBRERLIH, KA EDRHFIZL-TE IDEERHN 1D
KENTEREZZENELONS, EHrTLEHORBIIKREL, BHOREIZE>TA
FADOELIZ20cmIZEDEMNELZILEHH LI (E4Xk—RK BE). ZoZLizma
T, V54 VHDKET, 3254 v OREPIZERIO 2D I 288 E 3% & LB
IS4 L =N KET "B EEA L EhBRERIZIE, 750 INELBEHHLE
Aohd, ThoDILHELEINTAEThOKBHATRY I HTIFEATH B L E
ioh3.

TUNL VMY LAY F=NNODKAD 1m257-0DFELEIR/ALBETEL, oV
254 VXD KETIL857.6 £ 65.4 (FIyLIHHEGRSE) KA >ADiZHL, /31 v # XK
HTI3982+ 249K T, BbEIRIZIL A VMO KATEZIZE» 57 (Utest Z=-
3.781, P<0.001, Fig.3). F7Z=#HHMAKHOESE IR (14.056K) 13, T34 XY
N4y T NDDFTNThOKBEDELEIREIVDARIZV AL 57 (Utest, T /%4
vEeFkHE Z2=3.062, P<0.01, /54 ¥ —LFkHE: Z=2572, P<0.05). T4abb, &
HEIRIZIVNAL NOKE, 54 H-NDKE, KBIKBOMRIZ AL k3LEXD
h3,

IUNLVENL UV E - MBES T IROBOE, BEOMEEZEHORBIZESLE
Aoh3, 3V L DN D A EBER, 750U T—HOERETE, My H—

p<0.05
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Fig. 3. Number of grains / m? (Mean = SE) in rice fields harvested by combine and by binder,
and that with tillage.
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ENEO T EFED. FORD, AUNAVRNA V- BB THEEELTLS
BEHRHD, TOBIZELOFELEINNBILELLGND. E5612a 054 VXD KEATIE
VN VAR E ST IFB N T v AT B ENRPIZ, 1 V¥ -NDKET
IERBOBBERDO L ZIZBMZKROEINESS. ThoDRMHIIIOFEIZRSE
DA, SHERIL T ZERDHS, BHIL-TEFES T IRBES LN, Z
HMHHEIC & > TKEDREIZH 5EHE IV LPIADIATh D THEEEALGNS.

A4 YA AKEAOEEIINERY % 3HZICE &R, /34 =X KBTI 280
FEENRBLABRTHS. HVELIHCESEILRBI24EMELT, 2 XIM, HEH,
AXA, A AFEEMNHITFOoNS (KH 1978). /4EHE INVARHE AL EIZ & > Tk
LEZedFEAObhS., LT, MI0#%, #HEBZTOMICIASDEBIZL-TE
BHLEIRSEDLAESELEELON S,

BHLEIDOHHEOREEZAD L, ROA =B E IKII/ A v & —N) KETIZ 1,000 %
924K, T34 VA KEATIZ6I6R T, 4 Y F¥ XD KATHERIZE, -7 (1 2=
61.60, P<0.001). ZFHEIR/ESDES L, 1 m2lI/ i ¥ ¥ —MhKETIL98.2 % X
92.4%=290.7%1, 254 XD KA TIZ857.6%iX 61.6%=5283WDFEANDESL T 3
AHBZ ik, HVEZI VS VN KETHEGRBTES I LMRE LIS,
5%, BAYRAIDFULSRITAICEZ, ThODERICMA, ZHMOMDOERF L E
EHT ILSORY, KEIZRED THWAH Y EOGEHRER, 61225 LAEMHETS
LEZONARBOMEBERLE, SN LERFTILENH 3.

W, EHBATASZ L/ v ¥ —OEBIIEDERNZ, T /54 Y OEEISEImER I
H5 (EHR 1995). L7=2->T, BEE WERAOKBLZETAS L, §%I V4V
XOAKEAEML, 2 H OEMEENRRL ABZETFHREIS, LrLAMS5a s34 Vi3
EEHEENELEL T, 251 203 ESEIRIIED LTS (HHFE RAE).
F -BEKBIORE) S h T332, BRIk > ThRBBhOEHIML TW 5,

ZORETE, Ayt reng v - T hZTh IROKBTREEITE 7. Ly
LAEMNOHESEIRICHEBTILEEIONS, T INEERPNEOBKOMEEL & i34kH
TLIREBLEZAONS. /MM OBEMIE, 574 204 BFHRDA 21 6IEELE
IR TH (HHR AE) Zer o, AUAHTENIMOEERRL 4 EFROBERR L
Elk-TEHHEIRBRLILEAOGNS, FTE - WBRIZED /7 VEORYR S
HA157-0I1213, BEPEOHBEZTA 00, HERGHAHLAL T XX 444425 E
LERAEYLETHAS.

B =
SHEKRFO LHEGELE BFRELERET I 20AMIETRISGAMEHRATOLEE, HEL
BE &V, SHRPEE - NIERSIREMERHRR CTHOR TEMRRON LK. &
SUEBED) - KLKFZ, FELAKHZBORL TR0 E,, RENGROEHRPHEE -
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PIARADRMERICHE T 2B E VARV, TIEREFROS L BRELRET 5804
ZEA, 7OV F-2 V7RI, BEEFE-TOAEVL SREFTE - ABRBIREMHE
DRADHG X IZIHABEAT A LT EEAFHER> T AREVE ThEDHAIZLA6E
L EiF3.

BN
FEXI D OB EKBOFRIZKT 34 BORMROBERAS 22578, 1996410 AL

AVL NP EAL Y F=MOKET IX 1 mOAHEERANTESEIRETXR, ThEho

RBXD#BECH2ESEIROBRET L -7, AHEKIGKHOBD S8 X THFIZ SRR H,

ELEE TRIEh; 250G 102 OWT, BADEBE I £ TXTHhFALL, F/-ar/4 VY

%, EFEhAKBIZOWT 15 SEO AR WAL, 1996 F 11 AICEbE IREFANS, £7-

1998 £ 10 Az v 784 Y XD ko354 v & =X b KENOIEEOBAT T 100K % 100, 3 1,000 ¥id

EHEIAREL, PROREEZARTE,

L sS4y g=Npav,;i4 in FhFThOKHDESEIROSHiE2AZ L. ThThokH
TEAND 5O2OFEEMEFIMTHREENBD S hi:, TOILIZESE I NEThFhOKERA
IR —IZRMTBI L ETHL TS,

2. FhFhOKEADOES EIRAET L, 2254 XD KEIL857.6 +65.4 (FHyt+iEius
#£) BT, /4y Z-XDKEHNDIB2 249K LN L HMICE N »7=, ABBIKEHIZ14.0:
568 T/i4 v =N KBEYVERIZD LD T2,

3. BLEIDHKRDREEAB L, EDAS7=#EDBE IRIZ/ A ¥ & — X ) KHETIZ 1,000 %0 924
B, T34 VXD KATIE61I6KT, /34 v ¥ =MD KATHRBIZE» 7. EbEifLdH
bedE, 1m2Hz/ 4 F =M DKBATIZI82H X 92.4 %=90.7K, T >34 YN HKEAT
1£857.6 KX 61.6 %=5283KNDEANDELEINSBI ik, HYHIZIV /LAY K
ATHEMIRRTES I LWTFBRENS,
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Comparison of the food abundance for wintering geese of different harvesting methods
in rice fields near Lake Izunuma-Uchinuma.

Tetsuo Shimada
The Miyagi Prefectural Izunuma-Uchinuma Environmental Foundation.
17-2 Shikimi, Wakayanagi, Miyagi 989-5504, Japan.

Comparison of the food abundance of wintering geese of different harvesting methods was
investigated in rice fields near Lake Izunuma-Uchinuma, northern Miyagi Prefecture, Japan in
Oct. 1996. In each of two fields (972m?), harvested by combine and by binder respectively, two
out of the fifty lines were randomly selected, and five quadrats (1 X 1m) were arranged
equidistantly along each line. The number of grains in the quadrats was counted. In the field
tilled after harvest by combine, the number of grains in ten quadrats which were arranged
equally on two lines, was counted in Nov. 1996. The distribution of the number of grains was not
uniform between quadrats in each field. The number of grains (857.6 = 65.4m? (Mean % SE))
in the combine-harvested field was significantly more than that (98.2 & 24.9m?) in the binder-
harvested field. The number of grains (14.0 & 5.6m?) tilled after combine harvest was
significantly lower than that in the untilled combine and binder fields. 1,000 grains were picked
up in the two fields harvested by combine and by binder in Oct. 1998. The number of grains with
contents (924 grains) in the binder field was significantly more than that (616 grains) in the
combine field.

The abundance of rice grains left in the post harvest fields were significantly different in the
different harvesting methods.

Key words: grains, harvesting method, wintering geese



