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BE BAMoOLEEHIL, B, KOBWEST/KH CIERIESNIZE LWL 28T 5. 81T
BIRICEDRRIETIE, — A0S, INHEZ DK A B L L O A R SE I A (RS E 572 128K
FILEMEIEN D HEOBHE M TS, I LICE > TREEDSHE L THE I EHD B KL/K A
WCTORBE), RE DR ILNESITeD—TF, HEICEINELHO Kbk EbICHF Iz
T 57O EENFIH CTERLRDIENHLILTCND. FIT, BEZL, EICRERDOIFEEN D
ERHOWBITENC G2 BER N, WEHEOBERREOAHIE 27K BE O FiEZMREH
Db DT AN O E EEREBIEREIT -T2, P ERE R DS D5E O @ - T208,
FERL DT B e, SRR IER, B RATENORIEL, 1 [BIOERELTEY O Mk IF I O Bl 1 3 g sk 2
RO A O Em ol KEBRORE RLEZNETORELCHNMLEDORE BREND, B ELED
SHRN DI FERL DK ANIZEKEE Z L 21T b2 W0 s, KN TORBEIZ LT <K LEWIE
B BT IO Z LA TR0 M D A IR ES B2 E K ZITIO L RN S HEE 2 BT,
2T, AN T D OFGES /K HOE BRI, £ HOKERNEBEL, KEHODH K
T2 ERRIRICRKE LA TR0 [~ o~ T2 AE 1 B R LT,

[FL®HIZ

~ /1% Anas platyrhynchos73E O /K EE VD THIT, BAEIIE B P22 27217800 )1 Tk
BL, RHENZAKEZ2E D RPHCW ) TR AT % (Tamisier 1976, Cox Jr. & Afton 1996,
Guillemain et al. 2002, Legagneux et al. 2009) . BH 7288 51EIL, ETOSHIXLONZITH =
LTt & ICH D 2R O EZTE L, AKF /K OREY OFET-72 EREME O B A FLIZIEL
% 515 CTé5 (Olney 1965, Thomas 1982, Delnicki & Reinecke 1986, Kear 2005). ZiLE TiZ
TR DI BANGRAND, IKH7ZRE ORI TR AT 256, TEHITKDOHHKHEREHEL TR
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U7 (LUAIEDY 1999, Havens et al. 2009, Tajiri & Ohkawara 2013). S5, —fRICH €S
EELHE TR M BINTZY, Fib B DO BERVLEECE R 7R 1 Lo TR S B g o 720 B 72D L TR
KN TET2/KHZ A (Miller & Wylie 1995, Stafford et al. 2005, Kross et al. 2008, Havens
et al. 2009), BEDNESEENEVVKHTIE, TEHEOBREZNHEME T 95 (Day & Colwell 1998)
ZEPHDILTND. DFED, B MBI ZINFER DK HOIAR DA DT, B ZLLCBEANIZ2 L i
R, TROD OB LD 7245 (Stafford et al. 2005, Kross et al. 2008, Greer et al. 2009,
Tajiri & Ohkawara 2013).

EEOPREEIT2-> QDA RN T ED OK F L, 1970 FAC AR FEhE S 7= Rz
i DB TG BEHE AR S BER S Tz A LS AL THY, MEOINFHERTIC | DK E R E, INHERIZKE
TR EE TR ILEZITRI DN — R BB FIETHD. LWTTOEEHESNDLID, FENKE
IZ— RIS AR EDZ DB DD, LIEOTHUTH O I T H 75, HEAIIHI 71 2 HERF LBHE
B Z LDRIEA RS 2T 5720147 bk, FEZ LTk s: LI R S B I (R E ST 5720
([CHEM SIS (BRIFIEA 1998) . K OFL ALK E R O R BT O Z(L 2 B%KL, £ 0
HEATIIVBHDOBAMEARBUC R DR EL 5 A HLEZ LN TWD (ILAIEA 2002, Pernollet et al.
2015) . FKEZUIIFEHE D BIS D E THERD E KB E S 12725 (Havens et al. 2009), MBI
AZENDLIHRE ZEEL 09 <725 (Guillemain et al. 2001, Czech & Parsons 2002, Fritz et al.
2002) LWV ST R A DD —T7 T, DEHD B LD B E ORE Sy i ic ks, FIHTE
72Ukt ET 5 (Baldassarre & Bolen 1994, Brouder & Hill 1995, Day & Colwell 1998). 3455
DIIVETTN DK E TITR> 7o BT, INHETRR O B I IR SV OB LIS, L& 7725 T
DWW X TIEEY 52.5 g/m2 ThHho7=DIZHL, I LZ1T72 -7 X Tid ) 10.5-18.9 g/m2 F T
BTV (Tajird & Ohkawara 2013).

1990 4F AL s, T RO A, BIAMOLRE%Z HE LT BREER ST EIEEL T, INER
DK BIZKEE D DL KK H (5D AT 72 /E) BEERNZIAN > TWD (FEHEIEDY 2004) .
1996 4ELIKE, £)IEINE T O BB DI B W Th, KSR T OB EIELEL> TR DK E
WAV THEDORAE HIEL TSP HTIZANT N IR S TS (IIARIEA 1999, 2003).

LU, IS R ERENIFZEALTHY, RIELL TO 5L T iF 0 Fhiai LN 7 5
BNZNZEND, ELLTTIERL, VEEORERELAIL T 5720 DKL AL TWD. BE
TEDFN NG, BAAOKHHAF W T EHORBEREZ AN T 256, AR EITROZ8I3A
N CTHHIENHABLNEI RS TWD (IIARIEDY 1999, Elphick 2000, Stafford et al. 2005, Elphick
2008, Kross et al. 2008, Greer et al. 2009, Lourenco & Piersma 2009, Elphick et al. 2010,
Hagy et al. 2014) . FEZUIZOWTIE, RRRDO LT ERORBRE LA T DB IR R &R G E
PRERF D2 e s, EZLA I EHOREBITEIN 52 25 B2 WG, TNERT 58570 K H
BEHOFELRTTOLENDD.

T, FB FTOFEBIENTZ-~HE A. p. var. domesticus(LL'F, TATE) ZHLHUWT, FEZLMN
HEHDREN G Z DB T DI DO EREAT2V, IREITEIZBIZE L. ZRETONERE
Db, REERTIE, MKRPHLGE T, WG E LR L TR OEE B BN ENMRL e DE T
LT
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FERIT 2012 4F 2 H 20 H5 3 H 26 HIZH)HT T, A )1 RANE T Fr Sy 8Eah L sz 9~ 2 07 i it
BIEBEICRBE LR A — U T T7eo72. EBRA—130E 56 cm, EX 80 cm, &S 58 cm T, N
ERICRRE LTS 35 cm, & 54 cm, mE 9.5 cm DT TAF 7 — A% /K AN WAL CCERZ L
72 (K 1). FZBRICIZ 2008 4F 3 ADDEIE L CWDAADTAHE 1 Pabbu iz, TA U EILFERMG
FTORLZ 3EM, 419 BRI D14 4 FEE 2N QO XHBM B SR I i E SN BB L% 5 m
OB M THEL, fiH % 4 RELURICERICL DWW — U LRl — D7 —JIAEL T, EBRICH
W T TGAF 7l — AL — D EZT, TR L2 200 g LAE ALy ML 2 KITR LIIRIE T2
THEBE L. ERIE TG, EBREIT bl o7 BICIXERBIMALIRTE[R — O FIE TR B L.

1. REBREE.
Figl. The experimental equipment and the domestic Mallard duck.

EBROBIZIX, #EHOTIATF v 7 /r—AIZ, 2011 4 5 A IS B2 < DK HOBEREULTZ/K
M 3%, JEOIRESDKI 5 em (272D I LIAATE DY, A3 Oryza satiba Diti% 2 )25 3 K3,
S FEATITHR LT, A RO MFRIT, INE L TIRSHEE S Cndai eV ez, 7 —A 3 10 fEfERL
L, BYE7Z0DINGFTICEWTEEEL, BAME, HFEZ R CULHE rIRRIC R DA E TARE AT SE T,
FEERBHAGRT AR O B S 2 H 25 10 em BL VN0 em 2D E THVEY, NI LEIT2
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A) B)

2. MEDHIEBATIRAFYIT—R(A) LTEGDIENT SR F I 7—X (B).
Fig2. The plastic cases for experimentation with rice stubble (A) and without rice stubbles (B).

STUWRVWKH Rtk D) L1778 o727k B (FEREZR L) OIRBEZ L 72 (X 2A, B).

EBROBIIE, BEZICRELLIR 100 g 27— ANICE)—IZARH LU TKIZIRLTE X,
30 7M1 H HICER B T2, FBRIFOr —ANOKEITK 8 cm L L7z, FEEREZTT/IRIF LZ 24 REfi)I%
T AT E 5 2 720 o7 (Guillemain et al. 1999). RGO AW E T, FEERE/MITIZ
BEIZE S TEB T 2NN B 2 D58 TH -7 (Fritz et al. 2001). EEBRK T, o7kl
ZELCTHREZL, 0.1 g B CHEANIE L CHEBRIFIINICH SN EEZHEE L. K
1%, FRRROEEZNTIT 5 B9, TUF MM EZEZ TR -7

FEEBRFOTATEOITENIE T A AT THREL, 1 FOHEITENCEI Y THONRH (LT, 1 [
BTV DR EATEOMKGER ) 2 E LT, ZOEAEN D, 30 /3O FEFRPITHREITENICEH Y Thil
ToDOREEHE (LUF, SRR B3 XY 1 S0 OFEREIEE & (LT, SAEER) 2 HE L. 72
B, HEATIIIHITULAKAENCHEAR L 7= BRI IR LR B E1T72 > TRDPOSHIZLERTEL,, SH1C
APENO B DOIBENFIE T T HETEER L. OENOBYOLEOKE TIX, LBV OEEOLHIX
LD/ WA Fr 2B E N T LT R R E LT

R

FERLOOVH 2 BlE, FokHY T 9.5 + 4.5 g(+ SD, ®iPf 4.8-17.0, N=5), fiifk7eL ClX 12.5 £ 2.5
g(9.0-15.1, N=5) THY, TR 2N TR ZMEANZH -T2 (K 3) . SEHEERERIE, FakR 555
AT 2.43 + 1.27 5y (§#iPH 0.33-3.49) , RS20 EA121T 5.49 + 3.38 4y (#iPH 2.58-11.32) T,
FRRR DR Z2 W T RV AN IZ S o 7. SR BRI, MkdHD TIX 5.80 + 4.91 g/ 7y (A
2.32-14.36), fgkk7eLC 2.82 + 1.30 g/4y (#ilH 1.07-4.42) THY, k235D 7 S ER AN RITE ME
MIZH-7= (X 4).

FEIRDHY TIXD 134 [EIOEBATEIANFLERSAL, FEBR 1 [H720 ) 26.8 + 12.6 [7] (§il#H 5-36) D
BRATEN GOSN, k72 L ClEod < 235 [B], -4 47.0 + 21.3 [6] (FEPH 23-78) OEEITEIVNET
FRSHUTZ. REERD 2N SR BATEID [ 2 WMEIZ S o7z, 1 [ Z L O BATBY O Mk REH A7
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Fig3. Mass of consumed rice during foraging on the condition that rice stubble
was present or absent. Columns represented mean + S.D. Ducks consumed

more rice grains in conditions without rice stubble.
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Fig4. Intake rate recorded in conditions where rice stubble was present or
absent. Columns represented mean * S.D. Intake rate was higher in

conditions where rice stubble was present.
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RV, 7L ZFFI 5.41 + 4.45 7 (#i1H 0.78-29.36, N=134), 7.01 £ 6.70 ¥ (#iJH 0.47-44.46,
N=235)THY, TBIERRW T NEN-T-.

=t

REBRICBI DB REL LI, WEZLDNREICHZ 0B E5T 5. TO%, FABLEFH
RFATHIIEDRE RABEEZ 7255, OB EREEZAIN 5720 O/K HEHFIEIZ OV TORRY
ZATIRD.

MMRNTAHEDRBICEZAFEIZDOT

ZNETOMREIMEITLEDNT, RERTIL, WEDPHL5EIITRWIGE LB L TR O THE
ERREEMELARDE TR, TR OEERNE T &, PR AR, SRITEIOEE, 1 FORA
ITEN DR REE I IRR DS 2N B D T NS o1, B AN RIT TR L TRk DB 554D
FinEnoT-.

EFE, B KPICHD IR BADESN TR TR AT D8, fiEE R EL T 1 BORE
ITENOMERERFR] 2 <L, 8% L CHEHZE T 2 E 2 m O HZENFHHIL TS (Guillemain et
al. 2001). v HEEZLHWEERTIX, BT 2R A LI T LB E T 2HEL R OL D, B
BRI G- 2 DRBEIN VIR T- LS TS (Fritz et al. 2002) . L7223 T, REBRIZEB W TR, H
DA 1 [EOREITEIONKG I R N E D > T-DIE, TR R AL T, B DM E L&D 5D
VENH T2 EE ZHND. FARRB WA O T SRR O E BN S MEANICH -T2 281,
FBER N2 AR E T TEREL TW TH A EZELNAHZ e, R LRIREHCE A Zi &
LDT, HBATHIO AL, £2 1 BOHEATE OGN 2 R T 52N TEMERNB LI
RN TNEBETDHE, WHEAOKBEFIELLC, KEZUIAENEE L7259,

AREBRTIL, R BIIFMERODG G DS BEDSTD, TATENr — N TBEIT B8,
IRT U AT IR SRR AT FE D DT DI L TR B AR L TV, ZOZEnD, FEEOTE
IIKE AN TOBBOREEIZ /0> TS ATREMENRE X B0, REBRITE KSR ER2BE D e —
CNTOERTh-7720, fERIINCERE DRI EL 5 X 2D o1 Db LiLZe . B NT
I, FEFISHED Ta e MY OIENMCHEIE SN TOD DD A H1F, IRIFIEOFRE O BFf S FEO L f#E
1% 8 HERNS 9 HHIDIAT /2o AT=8, HEENEEADT-DITRHK T 2ETIC BN B EIE
A, fEFEL, XZOEIE30cm A2 CHEZEY. “RBHIIVTHEOEERBWMELD— 5T, ELOH
I EFOREEET LR FEfS TS (L 2009). —FRNEAETHINCAEF LS
B, FRRROAFIET DA L0 SOICBEIOREEIZ/25 AT REME I E .

LI EXD, INEZOKBIZEMEOZ DKL LEL CORWRRREZR L0 L, REEITRNR
FTNWEEZBNDKE L AT RS TR D72 WNER 3 2 E o T2 ) A TR ZATIROZ LT, WEFDTRE
REZAIE T2 ECOIRDBHHEEZOND. ZORmIEEAE FTOTAHE 1 EEOBILERERICHESL
HLOTIESHLN, TEHOREE B ETHRAEL CTEHA CEBRICEML, TORhREFAML CIES
ANZEBEL CUKZEITARIEE 2 DNDD T, INFER DK H OB B FIEZ OV TOREET729.
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5. AINRMEHRHAEFREOL T I-AIR0OKIR. 2011 4 12 A 31 BiR.
Fig5. "The rice fields with a complex of plowed and unplowed areas" or "Shimashima-tambo" in
Katano Machi, Kaga City, Ishikawa Prefecture (December 31st, 2011).

HEEORBREZAIETAIFEDER

IVE T L CIE, 1ZEAE OKEIZEFE TEBESI T EEIKAR Y 720 H W TR O FKEEHL
B LT TR TREESIVTCWDD, DDA T DR OA T CORBIZIIRBBEE TR,
AR T DZENTER. F2, Z<OKBETREICKEZLNEmINTND.

FIC, EF AT OB E R EEZRIHL, HAKBENSOHK T KEEOLE
TEEIRITATROWEAKE, TR Z R E T D72 Z L E21T RO K Efatk a2 £ D EFH TR ZLA21T
727N XA K ANIC AR AICHEARICELE T DB AR R T 5. 61T, FERIICIIKEZ LA i35
ROVIZFRRA A > TR EZ R T2 Z LB MFT L0,

PERDIFIEIZEDHEAKTIE, BKITR Y T EZBBSE LM ERHHIED, KFMEORIELHHZEND
FRNZ R EEA DD, AKZEDDOTHIUE, Hi FITIRIELT-KE B TR <D ICHF IR K ZAH O
AT, MHEKERDDIZOIKT DEHDIUEENDO T, R 72 b 0DgGA L L TR ICHE
fiTEDIEAD. &I, FEHITKAREAHASNTELT, —EICKN TSI RETHEREISH
7% (Tajiri & Ohkawara 2013) D C, f/KZFHL THEREZAIH T 28O KN HEE 8 D
FRAEEN IR G T AL ENS. 51T, HEHITFE UK B E-I13E B AEE T 2K H A5
H 25 2 38 fH U< 3 3 TR FE e CTRIH L7213 2 2 TERA L7e<7257-8% (ILAIED> 2002, Greer
et al. 2009, HAEF D2 2012), BEEL THKT 256 K0H K IIZ KIEICES T H2LTE
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DIEAD. ZOWKIA OFIHMEIC LT, A DK H A RS TR ABITRIE TREZFIEL TS EEN
HEHEREDOBVAISINLOT <2 d LSS,

HRICAT 2R Z L ClE, KO FEE (F213R) & PATICH a2 B TS TR Z LA 17720,
7K B it CRFREAR A R E] 3 D BRI — & O BEBES /K A O Reild (F7213550) L SATICEITS Y, Mtka 2
DFEFET LA EIET. NERDIKTZET, KEPIZEAROTIRICKEZ L EAT o755 & 1ED
ZEMTEL (M 5). HEHEPOLIFAEMAMGL THHWAHIFIZRONTWDDT, —EHIFRE %

(R DI R S TR T U TR LA A T2 20, BT IRIEISIE WFIEZ R0 S, I EHOH A
RN HZENTEDHIEA.

BT, BRI L A~DEACIE 72 L 12> TR 3528 (Loewer et al. 2003, Stafford et
al. 2006, Foster et al. 2010) 75, ZALHOALERIT I EXEOE B TN 2R CRIREINCFEE T 5L
DY, —EHIM T LI % X TR TR EE 2 NS,

EFDIIMAZID TR UK ZTRRATZAE ], #IRICKIEZ L2 TR o 7ok AE T~y ~iz
PNF I L AT, BBRAV 72 E A B aa L7z (7 BpRE ML AR RE R A B e 2012) . 4%, 2O
B ATt K BO A EHOF IR AR L, BERSHIVUEFIEOWEETo7- BT, R aiE
DTWVKERDD. 723, TWOOERFIEDOFEMITIL, B ORIELRRDIEEEITIROZL LR DT
0, %JMD RO AT A OB 5 i/\?&*ﬁdu@e FHUEZRDIR, FRIEO—BRELTIT7RD

VA I RS S & U CIRGERRIC RN T 528 B FIRE THDHDY, £HTRWEAITIE, BOMHAH
BlthEN5L9, if:?ﬁtﬁéhéiﬁ BEFIZH L TR OBE DI 2T R NEThHD. Fo, =

DUV D FE i 73 BAELLE D B 25 2 D BN DD EIDNTOWNTHH RO BRBEITRI VN D
5.
EE

TR BT OEA BRICIE, U~ ~<AEORITICBRUKRERR Wzl kUi, BT,
RELSF T HBTOAFEM G OES AT, IR COMKIZAE, v~ AIEOE I I
TEEEL. 7’4’7‘JJE1///JV—75>_”6»<3%V<‘:LT$%#HAEE SECEE L CWe T AT, ERICH
TR EEL. BAOEGH T, ABOEBEICH SR EE28 & E 0. sEL TR 2L
E
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Consideration for the post-harvest management of rice fields to establish
foraging habitat for dabbling ducks

-based on the observation of the foraging behavior of a domestic Mallard duck-

Hironobu Tajiri
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Abstract Wintering dabbling ducks forage rice grains remaining on the post-harvest rice
fields. Generally, farmers plow the soil of rice fields after harvest to stimulate
decomposition of the rice stubbles. In the plowed rice fields, it is easier for ducks to land
on and move around the rice field, and to detect predators, than in the unplowed rice
fields. But the amount of rice grains remaining on the plowed rice fields is smaller than
that in unplowed fields because rice grains are buried under the soil by plowing. I
conducted an experiment to examine the effect of post-harvest plowed and unplowed
fields with stubble on the foraging behavior of a domestic Mallard duck by comparing
the amount of consumed rice grains, the duration for each foraging bout, cumulative
time allocated for foraging, and the number of foraging bouts. Except for the intake rate,
values recorded in plowed areas without rice stubble were higher than those of
unplowed areas. According to the results of this study and previous reports, the
combination of unplowed areas, with large amount of rice grains, and plowed areas, with
easiness of movement and high efficiency of detecting predators, were thought to be
effective at creating foraging sites for dabbling ducks. Considering the environment and
the practice of rice cultivation in and around Kaga City, Ishikawa Prefecture, I devised
the post-harvest treatment of rice fields named "Passive flooded rice fields with rainfall"
or "Amamizu-tambo" and "Rice fields with a complex of plowed and unplowed areas" or
"Shimashima-tambo" for the conservation of wintering ducks.
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