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Damages of agricultural products caused by the Norway
rat in Sagi-shima, a delta of Nobeoka
City, Miyazaki Prefecture
II. Rat control with special reference t{o the
introduction of the Korean weasel as a
natural enemy against rats

Yoshi Kuni Hiraiwa, Teruaki Uchida
and Fusanori Hamajima

L 2 A » &

R REEM T & BHAFN 32 4R (1957) &6 AT OBHEARL, BEcHRLiE
w5zt F 7 3R 3 Rattus norvegicus (Berkenhout) -2 CikiisRk ('99) s\ T E#
DN, WERR, EEH, Rk L0 SALREL P ERAEORRYRELL. bivb
1D E R EEEc O ORI A e AL L, BB R
e Rl CESCERYREIRI 27, 3445 A 12 H R ESER O
HREAD b BUORERHNRE:. BbWEHOF 42 OBLEESIC L >TRe 88
FHIEL, FSEEERO -FEYEL Lo LBk i,

4 EQRBHELE TR BN R L B L DA ENIA FFThDoTn. 4 FFM
R T3E00RMTELEL L LT CmbRTies, $Eik EREkBEL biTL
Tl LiMSETRE L TCLE. ChIXEEI R EREAETL L L5 4 £ FOR
B s e M E L AT Rl LhIARDERBTHOTHBTLSHS, ¥
FRIBTLEMGIKERRY AR, BINcMELEZLATEVES, ZhboifH
CoWTHETHL L L4 7 FRRC W TETOER YIRS 2L,

AREET L) HEREGFMAERERHEAE NMEgkidhs, SENE 2
R X0 R ORI OEERR B iU Z AR B RO B A B LA L
KeF B 4 77 OIMEEFT FEC O TR IEHIF A LR I R R, iR &
VAR BRHRHATRIREFZHRCA S TRTH S, MEOHEGITE L L L

twa tkHﬁA¥¢%£ﬁﬁﬁiﬂﬁﬁﬁﬁﬁﬁméﬁﬁﬁkwﬁﬁﬁ?b

* AMNAFERFBHHFHEER, B 240 5. ARHEDTRANERRRIC L>THbh. BEL
TRMEEET 5.
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II. st e E

HEFN334E 2 H oA Lo, lha %70 b 32 58 OEEMEYH T 5 B AR L 800
e ADECh 2o S b, 7ot e 2 A% HFoSEr BT IR
BEZECmL, BEOERCHEL FIAHEO M ELZZ A THA I Z LXBELITH
Df. Z CICEEREE L A0 BT R e SR E o s B
ek e LT3 1) SR > CRAEY S h 5 BER 8 Lo TRy ko
BRELHE, 2) KE4 7+ 2EAL TRERZEMFEFCHIEL, 3) REOUELTS
O3 FANC L h BBEFF /T CEDRETELRL DD L w5 EHANK KA BErsEkL 2.

1. BRFELEOHRE

EREETCRERERMEMCHEIET A Lk EEThH B, EXBOLRENED 5
B L CREY OFERE L, BUEHC L AEREZThic bz, &
My, BERNED, HANEEYRELL IhAaEn N ThA. ELTHXED L I LSRR
OEFED RS £5CEH L, B ERED KT T8 W TIitksEbO I LT
A, A LTEMOMCLIEBRICIES T LT 2EMMAALILAD, IR OIE
LWEETIRI . Lo LB SR Ed Saicm e Lo RfgEE D E—
Bl L THMTH L LIXE R Eizin\.

T (59) ThRATok 5 bbb IR 24T 5 LUFTOMFN 314510 H A5 324F
2HEPFTZZ b= (30g A) #9140 & BT ED -E4CRTE 4 BB 1T
HTHEH, FERZTbhTinsot., »¥ELMchics -FEKkL 334 3
12 B 7515 B iwhlico bR (Fig. 1), AFEL LTHEE» OO L 5
DThB. Table 1 CHEEEBEOMELRLI. FHICR 77 F—A* R iz L

o — g

Fig. 1. Poisoning work centrolling rats (Photo. by Mr.
Yamanouchi on Mar. 12, 1958).
¥E)7o—ANERS P Y a1 %A REH30gD FT AR ICHTEES 7 o—VfilES b
™ A0 LDywo % 5 mg, BEEHEA 32 di/ha (f§ 100 ha): LT7 5 b—EEZFINT AL 16 kg
L1535 b LEVEBEOT~TELTIMAT 2 L TIUEGEIER TLD 3h0 THBL, EHROE
e > TRIEROHMMS IO L 10 HiEoBBLEEHONIZOERTHZ. AoliiH4Fo6s
kg BMER SN, cAUTT7 T b= 14K0100g A) 4 #l5haicER Licc &2 5.
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Table 1. Rat extermination by means of poison bait.

Date Materials of Poison quantity No. of poison No, of remains No. of
(Weather) poison bait per one bait bait used found* laborers
Mar. 12 About . 48
(Cloudy) Flour 1ldkg About 15,000
" gish meal 16kg 3mg _Ab

ar. 13 ratol S5kg out
(Rainy) 10,000 @5, '8 30
Mar., 14 Dried silkworm About About Q2 g0 %6
(Clear) pupae 11.2kg 1.3mg 12,000 ¢

Fratol 15kg
Mar. 15 — — Not used 22, d6, 25
(Cloudy) sex unknown 4

* One remain (2) of the rat was found on Mar. 16.
T Including one remain of Apodemus speciosus.

Fig. 2. Parents and their young caught in their burrow

during the period of poisoning work (Photo. by Mr.
Yamanouchi on Mar. 15, 1958).

THME I~5M T2 mzHEAL, ILnxs 3w, HEESh ERIZ @ 10, J 14,
Rl 4 22858 Th-of-. sl 1FEOMET 1 = I Apodemus speciosus speciosus
(Temminck & Schlegel) 23hmb>TwvAa. 315 HIC 25, 04 okt 1EOIL
7 (23, d4) &L (Fig. 2). chbOlEENET » # % 2 2Rv i3t qa
WHERS B IR ¥ 723 Z S S ), e S o T s ERCE TS —
EERC bz o Tib bR BRCHEROL Y 54, EEOERFEECH R bt
otz HREHSEOLSEEY ¥ B0k 1 5 FEAR THL OO TERIE OSRE
PEAETTRT o LT ERL . L LERRE 2 o 25 Adiaiimsr boREr 3
L, FOBEFRELAORALELCILICHETR S £ ) b iinhofc k5 (IgF0 3348
5 3 17 BAMEEAE). BOoBERMIAMCER L L I TS, EvbWbicd —7F
BRI DRI AR OFFEH T b D7o 7o 1RO BRI E D H 2 h A0S fFI- T
&, BB Thork. AL FEHE SR O F 7 b 257 B EE
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Lich, BEFEEZOL FPTHL LD LITMA L WO TLEENC L 5 —FEREO BT
Thots, LiLBEHOERC LT -RRICROERRZ KR LS, BEErbEnh
2Tt WO THHBELTRLTER:. FRIEEZESLENELRECBHL LD L XL
CRELZNBTHD. BEREG6 HEE TREMcoh E woiliBrAbhishoten, 7
~8 BEE)HHEE, AE, B AT NEciFE»gE» bh s icE ok (Fig. 3). £0
HEEORFCE e RRIIEHTACEN S BT ic Ry iTomeh s (T
3348 A 11 B2 RERE, 9 A 10 B{HTEERE). - oM EfomaL -FElo
LD TEH2T, L TEANHE TRV L #MERCRL TW5.

Fig 3. The upland rice field damaged by rats just
before the introduction of the Korean weasel
(Photo. by Mr. Yamanouchi on Sept. 20, 1958).

2. A9 FOBALEODE

M DILEED BRFMRLIFL, — AL R4 ¥ 7T OBEANRMKEL TE 7 (334
8 B 11 AfFIUZAERME, 9 B 10 A BRERME). X D DIRT Tio A 4 7 fligsrar
DOHFEY L TORPERDOEFCER, 1 772 FABINCEAL 2 /cOIZHfu334 9 §
17H 22510 § 9 H T eh2t (8 AT BEARHEIEEEED b O 1 5% i
). SE+x¥ECEARAINbORTARTEALCHESh 0T, FHEEDL
DubhEhTEE =Y 744 77 Thot, £313060 (£15, J15) AMEE Xl
BHFTE IR L TERBR A SR 0 235 (14, §9) Thoto. TR
A4 FFIEDI D TLENRL 2T Wk A Th M, EbicAATKE S THECHZES
iz (Fig. 4).

HZAE,rSLD 10 H 1 HMAAECL S BETE 4 772 > Tw5s0% 53
HWOBRNRLICETHS. 9 FRARC b ER (ARAHMR) CifafmiiFrioht
A% (Fig. 3), *0#%, - HERL I TWEREBILLELV DR, I TERI,
RTUEETL O FEOBEBHERE L L TR IUTHORHO $ &ic BkfEhogaic
B#EOH#ZL, 10  Ra~faci A 74 ) aEofEdd, AU TaciRE
L TAHF¥r=y F70EE2IT, 10 H 23 B i+ 5 B2 A0BR Y A 21
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Fig. 4. Release of the Korean weasel in Sagi-shima
{Photo. by Mr.Yamanouchi on Sept. 20, 1938).

FEote. ¥ EEREERO VL ARCSH O LIZEF334:9 H 10 A AAWEEAGIC X
DTH PN DREB T LR TE S, [ RIBIEVEM L L T BRIC L ERCHE
THESDEE D, BTRPTI T FREROFERCOVWTHETAICE D CATWET.
BFoEWTh, ABEEESE L, BT ASEW DI MER T IEMN L {Hh, ©
D5 ZBZOFARCI OTEENEL TWBRE, HbWIEENENMTLEHTED,
BEEIEORMPESCE L TR 5 80 b, REELVBICHERIERCO ) $3C itk
DELI oo L LEBLMAL WOTLRASERBO Y ZETHY, 1HLELZD
RIER ML e S ie b TR AD, THEOMB L L THARKL TR0 3. oo

BOORERND 143 5 BB L -Efu344 5 F 12 B, K¥EROBE#ERL 1
FEFBICO VT ORI RIT 5 7o X Eeiinie. BRHRENSRCEE (H3E RE,
BERE, AT, MELY) XEGOMGEER AL e ofehy, 7 ~8 [ Hb LD
LA LI LEERR L. LaLEvhbic b B 3B 4 ch Rk s ke 5 iy
5%, EhicA 2 TORMCEL O TRBFIIAMCKELL-0T, B4 0EMEEIREDL
i Ui rich LvlEch ok, Ll ME, 58 0l BEO 5HE
Chinh OEKELIETHD. BIE ORI TP O IE I £ < DILN A
B BT, SEEAL NN TROELY Eb LB 5 b 0RFED bilnh D,
ChEREBETIHEEL UCHRIENL F COTRHANE L ofedt, LA FOH
iy, EOCEEICK T3 ROPEEIL RS T hL k.

Fig. 5 (2ERREMRTIC TR > EMc A bR B TH B (I 834 2 A), [
USBRrco 4 # Ao £HFRRER Fig. 6 ItRah w3 X5, WMEANHOHE
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Fig. 5. The wheat field along tea tree bush Fig.6. The same wheat field after the intro-
damaged before rat control (Phote. by duction of the Korean weasels showing
on Feb. 18, 1958, original). rich crop(Photo. on May 12, 1959, original).

AL ERELELA DT e (IR 3442 5 ). 740 REBIIACEF - TAZ i
<, 05ha OfFEMERFCHYL, HREOIME X oEs b OREETH 2 (Fig. 7). B
74 ) AR AT T L0 T, HFIROHTIEEE ST TWSHTHES.
FAYY=r FoLBENOSAETRLREYITHC g, 14ba OFNITHESL
Tz (Fig. 8). BB ENITEONBIRCO En2ebDTHD. $ETHMARLT
PERBEE ST, BEYC )LD B LA CENEORTES DI, L2 HH4M
i1, bbb VEE RS TR A T 32 Hiyha AEH U A% D KRBT A Te b K\ HEER
D THRAMEN ST, BB dBHLAEShTwaHTHS. Chy
B 3 EHFASREA, YXEORMBILAS FFOEARMCLOTLLKEL, TTO
YRGB e BRI R L T e,

3. BEoysE

RESCEIRELFELHED -0 ThH BN, —H -FICTEZL0TILILSFHhOF «
DR & T ERMR L BB e %5170 L CIRFIEER bR b S O TIkis . ¥ X ORI
s L A EEHE EAC ¥ ¥ CRREOREC L h WY £ U 50T, EOBRKE A
TTUTH B 2 ST A GENEE D, T OHEHE MR 5 BICSEREIT D
HHTHD. 25 LICKENBRY B4 5 2 b b RYITH 5. S HOFARCIIREUE
KDOWTRBNE QiR ed2fent, & 2 CHREARNLHY B TiBkoBEOEIZHL,
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Fig. 7. The iris area cultivated after the introduction
of the Korean weasels (Photo. by Mr. Yamanouchi
on Mar. 15, 1959).

Fig. 8. The edible podded pea farm cultivated after the
introduction of the Korean weasels {Photo. on
May 12, 1959, original).

FOE/ORNBAZ EXFEO>TRECL.
ik Lz & 5 e R A By R s g o3 s o R i £ { A b, BROA %
b CRANERAE L, EoMEOMS SIS E e R, S, BKE, RNERTEEMLE X OV
Bl EAEFICA bR, TG F 7 AR @Y ORESTTYREL Wb ikl
L Th D, BOrhhns bR (AR, 59). BRDMOFBILE#C R
FAREEBL TWADT, CTRYIES & Lk CEiewas, BRICERTET S LOEIELD
REChHDH. HECOWTIIEEIEED A TEOLEERI LIV D, ChEMOEE
MU S 0@Ecenic L v. RPN EL bOnIRL, KREEREL &
BICHEEO AT D « BARX T TREHERICENTTEThS. BFEXBANCHETS
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DR 12 FD L

FaoXEREOBLI AN RREOUWE LTS B L RVRIFETHD. FRIC
BInERRMETHSY, ZOoMarRAkTC L BANRBRAREEILIIND
bDEMRLT 3.

II. BEERLA 4 FHRfAcET s EE

1. REERR L REH A

BORBELTCEY &, Fv, THI<, 252%, 4 FFREQRAEE, 73, 75, /&
b, b, 7ruRlOREERITCAY), Ay, o~ oERBFoR
A, EEEETREEO b ) AR INRE LS EXAbRTE R (R, "54),
ZD5 BT, A FFHELTNERRTLD C 22, OANLTFELER (27), K
1 (34, ’35), BT+ & (36) OREC1 7 FrOFHEC L 2>TLHALITEB. 4 F5
DBAFACL AEEBIEE Ly 70 E A B TEACI TR b0 L ¢ R
Thichblih, TOFMIHELI TR (HHE '54). 2o T - iE (836) 1 i
94 (1934) RAMAEILETHROBERT A 77 66T ML, 1AERIHB RN/
Rk Loz LEHRELA. BhE 0 BUEL BT 4 (1982) LOREER ¥ & UF JLIEEE
B (RIALE, 1LXE, BRE) o1 7723, BA TR 154 (1940) LIEREY
oA 2 FomE 4, FE - ILLOWME CLBARE AL CTRAO IR LI
fo (KRR, 43, ’49). L L4 0R, AR - & (97) RBABRN6 AL ibRL fo 29
42 (1954) BRI =Y 7 H k< 3 Apodemus speciosus ainu (Thomas) OFRFEELE F
7 AR 2 OHERENIT LVIERS R bRk 2 505, REO 4 FFREIRRBLEGL
wEW EBRYON, 4 2FOBEEAYTTH VS, EoR - WK - & (52) 2Ll
IR RE R AR 25 48 (1950) 2»0 3 HAERIC MERLETKI 20055 © 4 # FEHHEAL
TEHESRY HIF e L ARELTWA, R 83 4£ 10 H iR s > THEC
B 2RI O RNREREEEOF & - BRBTL L 51 7 ¥R EhT, B
TR ERBRB LA LRSIt Th B,

EEREOB AT b4 7 FHAOHESEETHLRT WS, ERETIhiZI2CR
Bk Rh, TOHMZARBEE - ERACLBAINSFEAEALA TR, KRR
Brds X OMEZ Baiz o~ 7RO —FRE L CREH 29 £ (1954) DURHEMA fThiuT wWAH S
(ZEEGHEAT, 57 5 U, 59), chbDEOEEITIEL, LrdbEAHEA B0 TR
FOHMBEERATHRETCRL . EEBEANOA FFOBA, ThCEHEL THE~D
<y ¥ = ADEA AT LRI TORSEGHECHL LM%, FOHEMIITERE (58)

# =] 'ZEPH gﬂ'f’\_t A

BEEC 4 7 St ofmr R IR L 3BTRS, A (54) T Xhudilsckic
WRE 14~1548 (1925~268) K=& 2RlBA XN, =Y v+ = Clethrionomys
rufocanus bedfordice (Thomas) % F 73 x s OBI#IRL 78, LOfLh Kighmicdy
T35 20ECHE I, FCE 104 (1935) & 2u s, £O8 i 184
(1943) iz kD 4 F FBACE 2T L v 5. ERHETE Y > v ) BORMBCS Y 20
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it r LCKRIEGARE (1917) W7+ F ~ ¥ 7% 2 Microtus uchidae Kuroda %8 A L+,
FOBITIOREHEYEEL, F YA OIRCHHILEA T, EXr7r 2R TOH
i X oT VAECREN bbhic v, 5T « &% (36) KL huliiRoiEic i
W4 7RSS, U NEEERTE 63 0T 2 A 788, V4RSI il —3F o mEL
7R OFBRETRICE oI5 R (39) BEERICET D F 7R X 20K
HERIG 9 EEORER 81 L C\v o — B ¢ A 100 m A7 O3Bl ic i 7 b BB OB TR
B THIgsy2tz s L BT B, ELTE-EIIC) B R TOoERE(EERN 4 ha)
TREFOBATEIEY BCF 72X SRR L e 2 2B Tv5, BLEThab i)
CHRIAR PO LSS BRORHHEOWEFCH L COLB/HTHS. HR (55 i
PREEEACE DR DREFETERME L TBAIRET A5 [ va UR#EHCHOR
L RIS R DTS L, ¥ S THREL LEL OROBOBAE
AXIEE B Lemhinu g, KEEOME L L THRMEE TR A5, vl 2 FEo0n
THLR@ERC AV L3 2, B “BREHOARNBAREINLF 73 X2 OX
FAOMEICH X DETRRVWTHA Y Y L RBOBRIC T O TR AR &
DCD, WL ETHAY AV vHARORRE LTI R ikt ok
MBS LR LN CEHT, ROAERELNHETZ-DORRLELTTAHF A va ¥
BT L PN YETWESDORO TRV L EL D,

RERA~DOREF R i T+ OB 0 AP 8 LT THELRET X 5 £
HOBER L LBkl ThID_EFIMATHLD. EXEN, SMpENmEl ot
DTELEBThS. 47 FHAEEE « RECHL T, EMETMEOE,L (B
TEHAN, FrE) LHBEOBEY LVWERD Z Lk s, BERRRIL
4 7 FOFERRLT A TCWBZ L2HFETH. CORY X RIZE 100ha (5 L
#7 60ha) OFHMA LT BELTERARIRC ERL T3, 2 TABICHA 77
EILA L 5 EE - FETL2 6T, Livd 100ha O/ EE 5 XAOMAMBRE T
BT, 47 FOFRLLTCOPELLDTEIIHLBELLE, WhHiE1 20 FEBRIEL bW
5 AL OTED.

1. 4y FoilE, s LU

B NGk o+ FA 75 Mustela sibivica itatsi Temminck & Schlegel o=
W 5.4 4 #F Mustela sibirica coreana(Domaniewski) i I 2>T{BTIER IR, L <IT
BRB TR U DA -G, fEFEFC L > URLALEE LR TV, D
CTHEY ¥ RCHEFAI NI L DXLV 54 4 FFThoie. 4 CICRERCENF]
A3hicbol, B OEEEEITWThOBRLIAT K FA#77DL 5 Th 5.
2 T4 FFiRRT P4 7 F XD bHA, HRIERL, AEIARHIRKE R, EO
HEeeEs (Fig.9). MBERD O - b IEOFHE L, 2 THETO
E OB Y R T HHOFENL 04 CHAZRTVS, ¥ EOBAICIR b EFABH
%éh,mﬁmﬁoﬁ$&<&01m6.Hﬁﬁ@ﬁmm&hbﬁogvﬁﬁxoﬁﬂﬁ
Lo riigh I, _

BECELLTCrZ A I, BRSOk, FZAFIE USRI oL
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B 5 RS TOAEE RS I b Db b2, #F « B (36) 36 X R (49)
BHREAAGTVA, HROFNEMEA 5 OB hi-oTREED b TR T
WAHDILIB LN TH BN, 7SV ICH L THESHE TSRS 2\ 5. 1 &I 0lik®
Ebinh s\t 2, 3 ARICHFRME GRS, fMRFaY 55 26 < 36cm OARMA 2 ~3
i Y, ~ELGERCSREEST- L0 T, #1822 A L (Fig. 4).
BRI HOHICERE LTHE, F2s v AW, ¥ARCBE IR ESTKYEL,
YA E TR T

ik L7cdid 3081 (215, 3'15) Choizhi, B8 HBHOYHEGX: HnEE ¢
5F (£ 1, d 4 78h, FCEREL00 28 (J) st l, SRicmfsh
72D 28V (L 14, D Thote. Thill, EFFERLTT % (L8 %, F60%) &

Fig. 9. Two subspecies of Mustela sibirica Pallas. X 1/5

A: Korean weasel, M. s. coreana (Domaniewski).
B : Japanese weasel, M. s. itatsi Temminck & Schlegel,
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5. BELABE2RAMA 5 bl EFRIIECE RS, 5T« HEFOESL I,
B, ABRE THMERELIESLL 50N AHRB B (L0 %, T B) LIKE
KRESREFL TS, KEOFRA~OBSIIERFFI100% (Zhickib 2 ~ 342R A7
Bic 20 R O LIRS, LB ~OHEOLARTI6 % (10EMOHHL, 4BEHOEE
iR, Bk ORI HiRC5T % (283%, J50%), HEE~DOREL57H (41
MO EGRY ot MEOFZZL L, —BTHOTIEEY b iRk
L TP b b, EOBlR AT LS X Ut LT AT
HTithhTiy, #bETHLEAFML AL TS L5 BbR S,

3 PHERMICET UM L AME, DR omER

GETCRITHNTE oA 7 FRE SV TEFOHEB AL O2EHL TA B L Table
2R ChE,. CORALELARY I CRAMECH RS EGICERFTLEE
VPRI L 5 EOHBCIL TH{ D1 s FLMATHZLHNEE LW th
SO EERASX VBT S, b EDEECE T 22T s s 2N
R A EAHC L THRIC e A hit th 3, L LRELEICIhEFRILRROL ¥ 5%
AR A T B = b REHE . LCAAEeH 5. fE0oC—BIii 3 L3t
ERCh o> T Eagh { MRS 2 L NRRECH D, ERTORAMEYECRSD
Fuffc bl o i b,

AT 24 4E (1949) RNk, BBORELLich ol PMBERLFO FE « Ehicd
334210 J] inB>C Table 2 @itk 51c 4 # =Xz ht:. 4 2 7 EAERE
Pt BRIt A YA bRh i o, BHMRE L o3I CA F T OHR
T2 LEFEDTVES., LHLEEDE ZAHAAFHREHTHRBILA L EDL
eV eh s (kA TR -ORYEREM 3446 4 12 fFfF). SRECHV
T4 & WA 27 4 (1952) DIEREEE ST C\vWAD, BEPORETLLE
=S YFFX ISR TR BRI DS X 5 ehD (RHEMINS4EG A
8 HAFHE). W+ ¥EO L S EARRETELTVEREATORCIIRILS 7L
DT & A BRI Shaas, FE 3K MR B35 X ) RARBRO F775x
= LTk 4 7 FOR S X v w2 b B, £luLA 2 FORA
FEODABHE Y ) LEFAMCGEL Cleb, FRARMNF 72 x  OBEEFR X LT HFIZ
W h Y, 412 70BENLLAPNRI BBEEELTVHLDLTEHEAS 5. LLEY
R UE RO F 72X 2 b 5h3EEE CRROTH LD LELS.

PEBOLSINEREL AW NARENARETORBI L LA L WIRETCH
A5, o ZTHOREGC LISAEPR RIS R 2 BB ChH 525 1km? L CHY 30~
BBUD A4 # FIEAIRTVS., FXEOHIR LI TELS & St E EBinnit
1km? 12 30 G fifRo 4 7 FOBAFSELRZ N300 3 E L bk, HEANE -
ISR WTCEE 4 ¥ I X 5 R RESIEC AR SR Y REChhv o e RS
RN D,

4. A FOEKICOVTOMER

WABT I I 4 7 FREECE LM E S DEEE LT D BORMmEE o 44
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HOMBC LoTHREENBHECH S, XFHIMOHE -0 HNLZOBAR Lo THEK
OERYIAIETHE L Chd. ILEKEINESLATHO EERL, FHIHOMA
P EMECh- T s e e, Thies Lz Lty 4 7 FEROMF
BMELHESCT B 1) Bofred MRl L TR LR L, 2) ThicREE 5 it
FEEMrbOEMWERTAETH0MEL X v, bhbhoBdiiEnb, 47 HilE0L
ZARERLTWAZ LB, THS.

EFROBRECES F 12 H SHRLEPPEG ZH OECRBLACEID2{ L0
L LTHROER LUEH, TEof RaEox ik wbhic. ToR)@T
BRI RIFEIL DO 2 H I AFORNERBREL LS, 2Ty =HoRbine B
Lhs b oeTommErBRR S hic. SE»HR, BM, »=8, /v Rakrs
B LTHIAEN TS Z L hihha. IR (5%a, b) ETHE, BAKBKRT=A#
F Mustela sibirica sho (Kuroda) & 7 = DBREOEETFFITLTED, 4 F 570K
B # = DEACEEEBIE LI L6, T2kl 7708 LTOROBSKCYTS
~DDBH LKL, TRNEA Z FFIHE X B Rk L IO —0oTh D L v
5 AR X AR AR T\ B,

e LicfhEf Ehbor ¥ nodipil 3 ¢h5H 50T BFELAYRL
RERTL 20080 oaifihfhh @5 cinitiul 7 rOEEIHECEA S B,
Evbb T hi- M cha B «» 7 =2BNLM4 R L 5. HIE* L LT
{34 & <& ¥4 Clithon vetropictus (Martens), # ¥ 7 = % 7 = F Stenomelania loebbeckii
(Brot) 2% <, H =¥ ¥ LT 735 4= Helice tridens tridens de Haan, # v ~22-
5 4 Sesarma ( Holometopus) dehaemi H. Milne-Edwards, - =4 = Hyoplax pusilla (de
Haan) 74 <, ©Ofi-< # = Chasmagnathus convexus de Haan, 7 %5 5= 8. (H.)
haematocheir (de Haan) b ba, AVl E LT » € Periophthalmus eantonensts
(Osbeck) {2 2B O ~¥EHE { EHE & LTt % = # =2 Rana limnocharis Wiegmann
hrBibhs.

Ok 5 IC/REBREEO L bR R BT A Fr2EoitiEtEEH RN, o
= TR iz 5 © v BT O AEER SR > Bkl & 2550 Ak (80 ~150m) ik 4 3 =
L, BIUEARRTLS. 4 7 7RIk F A5 £ Ch OB EKE
THRFRR LS WHTFORRLA 7 F#HABET 2 ORI THA S B, JFiliskict:
T TwEHZ LIRFEREBCBWTEL LA 2 F23% FE 4B 5 $48wo. HE
KiZE4 F 72X BOROUERY £CIIDATEY, 1 2 FOEERENGHICHEE
THEMISTRBRICAR SN RKERNETHS.

KA 27 OHENRETTHDZ L3 T ehinv. BRLALEELRLBHA, H
T L OMER TR LSRR L. FRBRIEE L LTREeANLIHATEH
5, TRABETRECLTINEL, AFHRHLELRIC L MR HE L. R
BLOLOMEL RT3 LRI EDRBEI<ERLILALTHSD.

*ORTRFUNERTRERRRE TR, PUERETANELOMEN XD, ML BEERT S,



Table 2. List of rat control by means of introduction of the yellow weasels.

. Area of Time of No. of
Authors Localities is(l:m;; intreduction weasels Species Result of the introductions and the duration taken for it
m introduced of rats
Iwashita & National forest S IX 1934
Furutera ('36) in %t. K}-lujﬂ of — I 1986 66(3 4, 62) M.m? One year later, the damage decreased to a quarter.
)"l.lS u .
Saghalien - 19321640 123( 939, '84) R.n Judging from the outhbreaks in 193¢ and 1944, weascls had not increased so abundantly,
R;? hﬁrgk}csalfdu 185 19331935 41913, Jg28) g ; g' Five to seven vears later, the damage decreased to a fifth.
Tnukai (’49) Rebun Isl XI--XII, 1940, i Th . . . '
. ough rat damage bas been almost disappearing since 1941, the increase of weasels
of Hokkaido i XL 1‘_9;3? 1944 88(22L. g'6T) C.r.b. | is not clear.
Otﬁui{hg;{{;m 144 XI~XIL 1948 24(9 6, J18) ;; d. Judgéngrf;m;n th%;)utbreak after six years, the introduction is thought to be failed (Ota
i .. akatsu, . .
Inukai, Haga Yakishiri IsL R.n The effect has been recognized since 1952, By & private letter from Mr. Ota, however
& Mori (°52) of Hokkaide 56 18501952 About 200 c.rb it is said that the Norway rats seem to be relatively numerous still in 1958. '
Amami-Oshima 710 1954~1957 -+ 1280 ﬁ ; Though the effect was not so clear in July, 1957, we expect good result of introducing
Yotsumoto (59 [ - weasels for the purpose of controlling rats and poisonous snakes {Hiraiwa et al.
Tokune-shima 248 19541957+ 385 }%; *58; Yotsumoto, "58).
H&;zraﬁ;v;%g;]h;da Sg?‘f?ﬁ?ﬁu 1 IX~-X. 1958 23(?&?’ g9 R.n ! Rat damage disappeared after about one month,
To-jima . . . .
Tojima-branch, of Shikoku 3 X. 1958 90 (151F R.n. Soon after the introduction of weasels, damage on agricultural products almost disap-
U\yaumi village | — - 0 peared, but in the district of residence the damage does not much decrease as
otfice Yoshi fima 04 X. 1958 30 (62 R.n. compared with that in former times.
+ Intreducing till 1959. [ Jf Number of the remains confirmed. M. m.--...-Microtus monrebelli, C. r. b.oeooo Clethrionomys rufocanus bedfordige. A s.a..- Apodemus speciosus ainu.

R Rattus norvegicus. R.opeeen Rartus rartus.
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IV, HE i

SRR A BRI 32 4R (1957) A LREE LI F 7 3w s BfllEoicd, bhvb
AL 32 4E 2 H ORI TIRO 3 NG X B AN AT LSRIE L <.
WiF 3441 5 F 12 B WU A% R, TOMELHFELL. Thoo@RLENT 5L
Lbie, K4 ¥ FORMACET A ERLRREROH Thh.

D #-Bi2rLT77 b~ 65keg X 5—FRRY 33423 B 12 A6 15 RiCh
TPt chic k b BN D e, R4 T A SEO T ASICEDL.

2) 2nT3BHEIHITHLALIWHIHCHTT=2v544 57289 (14, §9
LHARAMI U2, Shac X b BARI SIS, TRCoBhERCEETL TW5.

3) BUIRCISIFIR AR O AR L, BRREm (T4 R, AAF = F)
$tmc 2 b7 5 o KEBEOM S, 3FHOMR CLAIMPEO UBSTLRLHD
LEREL T 5.

4 NECORBINCONT, FOWMBCETH A FFOBEAB L BORE L OFHY
LI 2 A, Lkm? (2 30V HED 4 7 FoBfthe RaiePRritL 552 L
Adodvots, ThK HEEVRES W EO REBE GBI S & SR Ty,

5) FX¥EICKITHA 7 FOTHIAPERO LM OTFETHLHECLS. HHic K
B4 7 FOELFEBEIOEDR, TEANRA FFILELLHR TR FTAZLIBEED
R E AR A SN CRIER S S, W OV E OMBEC st B 4 2 F DR e
HAEVERLELRCIDTELLETERLLAATED.

biE} i

OB, U2 P3G DRSNS o b Shvic(ifn344:6 K 30 B, 8 /] 11 AfT).

1) MR LA b3 FEMECTNT Tl D4 77 Lo HR (5 ).

2) it (4UEfr) HoRied - 1EEE%E (7 A5 By,

3) MEIEHEEOMECE Y 2 AECHI- 0T FFHEIEE LTIk Lz,
T Pk R feh- ok (B 7 ~9H).

Hhkic X B4 7 OB LHBEOBTE, BHOURIHLAHLhOTFEYFELLIOL
W X 5. THOSAIO B ol LRERETED. WKL 2 FICEL DS,
EFLTH, K2 F7 AXIEHOME o TRRBRET 54 # 7 HAORKN
HWLEP L THEC R LCHEALS.

5 mik
Pl o, 19592, AKX &4 25 (). Fhdds, 30: _60
—, 1859b. FA LA FF(2). TS, 3 4
ACERE S« T VR o R NTEE Y] o TR o AR - RS, 1988, WREIVENTRE
—5 L OINEEINA LT— JLANEEE, 16 (4) 1 525-546,
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HLSRENA - NI, 1951 EEALH RN B 2 SR HORE A NMO T IOV TL JLREET
ik, 13(1/4) ¢ 406-414.
MEWRWEH - SR - WEEIDHD, 1999, MERRATY ALSC L AR T JGENA L K UREMMICH
T HAE LR, 17(8 ) £ 321-334
ATk, 1934, BUOLHEEMLLATRE & € OFN]. Wik, 2(8) @ 1309-1317.
coemmenr, 19850 A & FORETVERU HOFREIICEOT. 6 7 (1) © 49-52.
— ey 1938, HERICSN: LA VY BEORB L ToHa. Wb, 7(12) : 20392051,
, 1943. DeElRRn Z B (LMD, 57 1 1-5,
» 1948, PREREREROD o LGRS~ 1 2 Fish) & 2 DIRAL AW 20, 18(3/4) -
5659,
» 1954, J:eabhigiE—T RO RS LToMERNL 5, IO, RS O (2
B0 dA) ¢ 152-155. HARZERFIRMIZ, iyl
KRBT « FRE— o fr S0, 1052, Rfiifr FHICRE 2 KD F 7 5 % T k4 #0HCPHD.
Jeckspackil, 1(3) 1 301-304,
BF MR e HUNKER, 1936, B L D BFROBR R BAMERGE, 18 (12) 1 1017-1025.
HEIEL L2 AR AR, 1057, MR MR AL O l—.
BEEAG, 1927, WA 24 & FOYEMAkes e rAwt, 4 121-160.
AREPE « BiEW=, 1957, JbdEsunlyoBN. ik, 102) ; 9%-99,
Mes &, 1955, Pk FELZHDTIC 3V 5 SR A/ Lo PRI EN SIS0 R0 L A0 B,
4(1): 23-32,
(B, 1954, B ApERM— K. TFRE T O (SRR £ 53-55. DL
WLy, B
PRITEEERI, 1959, FRAELTH B 4 2 FOMEL. SRS, 17Q) @ 156-158,
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Résumé

In Sagi-shima, a delta of Nobeoka City, Miyazaki Prefecture, an outbreak
of the Norway rat, Rattis norvegicus (Berkenhout) occurred in 1957, Basing on
the preliminary surveys in February, 1958 (Hiraiwa, Uchida and Hamajima,
’59) we have immediately started to undertake the plan, consisted of the
following three principles to control rats, We visited the delta again on May
12, 1959, and confirmed the successful results of rat control. The summaries
and the considerations concerning the introduction of the Korean weasel, a
natural enemy against rats, are as follows:

1) As the first trial, applications of poison were carried out with 6.5kg of
Fratol (1% solution of CH:FCOONa) from March 12 to 15, 1958 (Table 1 and
Figs. 1 and 2). Damages caused by rat, though under control for a time, again
occurred in July of the same vear (Fig. 8).

2) As the second trial, the Korean weasels, Mustela sibirica coreana (Doma-
niewski) (14 2, 9¢") were introduced in the delta during September 17 to
Qctober 9, 1958 (Figs. 4 and 9). The rat outbreak, in consequence, fell down
rapidly, and all crops grew well {(Figs. 5 and 6).

3) The catastrophe of the rat plague created a new epoch in the delta for
improvement of the farming. We hope that the environment will be improved,
when land rearrangement, accompanied with cultivating new special crops such
as iris and edible podded pea, will be done (Figs. 7 and 8).

4) Considering the relation between the number of introduced Korean
weasels per km® and their effect upon rat control in several cases, the intro-
duction of twenty to thirty weasels per km? shall be necessary to control rats
rapidly. So we believe that it is not so difficult technically to suppress rat
plague in a small island (Table 2).

5) Judging from the observations on food chain, the Korean weasels would
be able to inhabit and breed under the bioclogical balance in the delta. Recently
it was told that a farmer found a mother animal with her young. The typhcon
5906 Ellen which attacked southern Kyushu, brought a flood over the delta
from Aug. 7 to 9, 1959 for the first time after the introduction of the weasels.
Some problems, such as influence of the flood on the weasels and the possibility
of drifting of the Norway rats to the delta by the flood would become clear
in the near future, In any way, we ocught to preserve the Korean weasels by
a law or an agreement in Sagi-shima and neighborhood urgently.

Zoological Laboratory, Faculty of Agriculture,
Kyushu University



