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Damages of agricultural products caused by the Norway
rat in Sagi-shima, a delta of Nobeoka
City, Miyazaki Prefecture
I. Preliminary surveys and considerations
on the cause of rat outbreaks

Yoshi Kuni Hiraiwa, Teruaki Uchida
and Fusanori Hamajima
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SOERELSTFEREBYHELTWH DI, FOEBRREEL TWENLTHS. B
OEFRIBECH LA L O TREEER/ER TS, A bADREEC X o TEBRO S
Fbhs L REEMENELS. $ECRRBREEL @Y Eh, AFREYD
fob L TE . EE L LTk # 3= s B Microtinae iR+ 3 & 03 ERE £\
B, HAETCE R M Murinae © F 722 s ORBEMAELIEL L.

HEFN 3347 (1958) 1 F i), EWRF RS2 B SEIR - ¥ BORB L bhbh ks .,
FRs il 3 Lie F 7 2 X3 Rattus norvegicus (Berkenhout) #5%3ht=. 227G, b
hbhit 2 A17 B2 5 21 B @hlc>TRBOKER, #EFRE, B, fitk X 0%

COWTERBERESIT 2. FIEEO BT 2 e X o TS o BRER 5 A A i FEST
L, —Ab P RBYREIEILD 2. - i ElREORrE2#E T2 L L5,
PEkg-E S hi- ¥ 7 A= 2 OBEHA, FetoBFT 2V TEREEA L.

FLExET b, RE0RBC oW TEHnabetTHC-HEEEE, #HExc
BiTshGN SR EARAHEBERET, I BAFR L BT HH o AERER
FRLAEBE AR, MHARTRE, W2RBHTE X OFRBO£ OF At H
ALHLEFS. -' '

L. R &2 & F

HRRERE S # A -, B, 610 3 50N 0 aR&ICiET 5 AT
FA#C, HHEWE 100ha OTEHLEASTES. HHIL—KIENBHL, Zhidk

P AMAERERIHEEEAE, B 205, ARERCEHMERERI L2 TiThhi. BHEdL
TREABREERT 5.
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Text-fig. 1. Sagi-shima.
Upper : A distant view of Sagi-shima from Hosai-shima.

Lower : Topographical environment of Sagi-shima.
HEritoTHEE LML, FHEOEHIFCOUTMOXWHES L DTS
(Text-fig. 1). MANTAEBMTHOMA, BETOABED - dWHEIC I MIF I
E Dz b, BT ESIBERCLSOTILD bR, AL 60ha ofzinidh D,
BRIFTHFECHAT TV BIRTED. FEFHEOBENRET, ¥ ¥ BOFMEHIC
EHEHELCW2EFE LD, 1ERY) OBMEERIML UKL, FHEXL . 25
WOLBERREOLZ AR F 7 AR IV L TREMETEL TICE 20T BFIL 2
BTFbhbhofiscovwThs.

Tiz—R#, HEMEr L TiERREDI.
1. BiloER
BHREL, ELWER I UL ELERE L TRREFRIORE VL, Thb

HERENEOER s BHCE L TuwAZ L RE--thiFbh b, TR o b EERE
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WehA L, BYITHIAEN BRSNS N, Y[ FEREDREHNIRLAY
Bl LAHEL RS, Ei 0 BT h D o ic B o~ oot i X o
THLIEERTWB o 2 b 2>OFER LB BID. ZORTTHE £ EHE, BHE
WA, e, M, BOG, RE, BE, AL, AR YXURLED CEFEhTHS. B
(R IS IGERN O ¥ SRR L T, AOMORE U TEBRAREL TS
AR ER . ThEL B Sl v REBT LS. REERENTLS
A5, MEEOE-OTEENE, BEEMRAOME SR SR LEKE, AFCEET A RERR
et 2 264, BWRAREL LR L o THETORBIENBAZRDHCED. XL LTl
CONATA A ERBERA L Ty L 3 Th AN, IAREEL BT oTiRLAY
HIREh Twa. 1 reBROFIRHENSEE>TWAIBETLE.

LiL, SETHRLEROMT, & ORFEOMMSRTIMNERRFETE LR
v d (Textfig. 1), HEEFEUNCIIRERE (ic$ <, B bRt TORKEC
7ok & AL 1 < B L, - ORI BRI itk R b T v, £0
feasic, FEMTHESIGER L vz F 72 X s O FFRR, HTiticfiE+ sR A R
Hr, Bphfoind BAS AL D B Ic b, ToMoBBEIREh -
T, FOBEKECBOHLYLC, $ROBMxERe L DOV h 2 EL
L. ZhUfC bR Y L h, B TOECRER L Tk
Wiendt, FEAY 7 223 0B EREHL BBk o O N0 - 2 Th Y,
FROELESI LA E S ok LB bRD. FXBRTIIBRAOMREE
CIEENRE SR TR D, WERBOR IO THIENE A ¥ A X § Micromys japonicus
(Thomas) ML SHEALTWAENTCRD, #r3xXs0BEACHEL - RBCHoL)
2. ¥ AR TR OHE YA L T LD Th .

EREAR e T AR AR L, S ECEL L CERTEMTREL <
Wk, RSB Xl AT Ny, Ao 2 filoskiEd chichnsBiow,
AOBESH L T LAEOREMEFRE D, PHIRBSRRER T 34EREL > Tl M
OEBREAERICE LTSI b IO FHORFmascB ST, WECHLHEL T
VORI, - oK X0 CTHOEEREABSH T LRI CRzH LEBL
LD, JRPHETCERIRRED H A Lk e o fiChH D MIET 3142 25 Bt ¥ e
Pt BEOALOIERS L IO THSTERRELELTTELS. Bin
30 4R bk 5EAKIR . ST O TIMiCSE TS D GHEBEGTRL TR, BEoRIRc
HEICIERMRCHBIL o2 L bh 5. +FEREKT S L, HFHEDA 2 (3B
M d B A X b B, L T OBOREE ABK I o TEAKR T,
5 A\ IO I HICTR T BRI ENTEOKT S EES. TOOBERORKELE
WV E~BIREITHD L 3. Ao o R TGO KoMl e hTh
D, EBICHXFEO MTEE-e Al EGITEN BEREho b fEbh Tka0t
(PL 8, fig. 1), Bt -BHcpLbzhd o 2l HROETONEI>THETLEL
Love ARG OBELE, « M LT LR EEL 5, B0y a B L
TLCDH, BOMACRL ERD S EORS Y L by, So2 i, bh
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bR BT (TR0 82 48 FaciiAR & 3 Lokl b bbb oY, TOR42
A OBTEMCIcts Tha Zo#y2F o F 7 2 X MERL TV () i 2Th
WHenths.

2. BWHR

BRBLiX 5, ¥ F¥ECKTHRMINL M OLLEES LR TID, RRIT
F =4 5 XPERBRAY A TEFNCERTTOoTWIzd X 5 Ch 5. Fraigfuldls
KEDTRENELL, i 82 4 OHEMAEREREHEYC S Irok. ARIILELI0H
b 3BE 2 T T b~ (302 A) #7404 VT SO ~ERS TRk 4 HEA
Bréd o, EARERREC X BB FoTu0ess, &I h A—FERRITHh T
Inheot. EEC I HERfE 3% (45ha), 1/#4(25ha), BAR(25ha), KA (20ha),
B (FEETO4), B HE W ¥E, AU, BY. BN, EARITHD. BED
DRBRL - R OO ARG L1, & BN, Wik Hoki, (KRR, Folk s
BB EBRNCIE L R I e i il v s, BERGCHL K16 ~3cm
DILANEL < 5 atkch, ARoINILmcH b et (PL S, fig. 2). 2O L5
ol e DT —Fo 5 binfEbh s w5,

FPAEEREL AEEAAVH L 3N, EHBRE L L CLMONDERRR « L EHFERT
EFREDRL. BIEE Linholzomo g PL 3, fig. 3 kATHOI CHS. B
& B TR ER ST A MO ERIE VDS, - -EEETCOWERIME. L oANE
BROBHAL LN 5 L REFEGFOMCER IR CHBRIIEFCHRD L 5. ST
DOEICTE S LB <l B8, 2 b BB s & L RBRET, bhvbhH
FELR 2 Hhac iR AR IR Ty, SRR, 25 \Wik3UHZERE
2T, BOMEE (runway) FREAFEES LR (PL 3, fig. 4), ZHEEOFETIN vw
L L wh - armiE->Tvw 5. &5 LRSI R b Fb bhis. IR
BRI E R/ VCE2 2. 20X 5 AT oA E MR sk
5D, TOWRKRE NN CREILSHBTHS.

WEHIIEEAA D 25 8 AEMS 11 H O WHES TR E T V- TEHF2 Z 5105,
BUTMOELA&ET IR CR{, BV otBr ThEnESORORITERL T4D
HlOZERF L U T L Ty, ShEEFCHAL Tv5 & &g L 4R o ke
DNTOEMIEC X2 THEMT G (B, ERRoET LB HEEIEC
VUL v IR EOTS 7T A E b TRFINS. FLVEHEY SR
BEEchL O ERIALI LT EOEE B IR TS ML 5ok (PL 3, fig 5).
EORIEEEAETAEIN (PL 3, fig. 6), FL-WHAAIHDTHrILLWHEYITS.
KIBELFECHOP O L uatabivie (PL 3, fig. 7). w1 b aFs
ZhhBb, COEEERLECERRVIATHS.

AFEORIEREATMOR 2 iR A e, SRR L2 T L WiEsg e Ht L, A5
S0 LOBEES 5T (PL 3 fig. 8). kB E2A:LHOBM o2z ¥
TiT &, +O-RLh BB L Tib, I ORMErE POCEOEE PRI
FHELTWHEEHLBO FERIORFILFOME LTHFHIA TS 2EH
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TRETCHD. O, BE, BE, REEERL EHEENT, A, BRI
BRICARFEZ D, ShBEEOWFHIEL V.

3. BaEOEE _

HMEAON2 B 17 0 7% 2 B bhbh o CErRee s bt 1¥o b e
MER I 50m OFrcEETL 1TEOBR + E 62T oot T kicks b -, HHRR
P ORE A EEEOT L 2 A PR TEBED, TIEREOLRh IRk
ARz T . COROBIRFERLTE Y, RAMIHERG 40 %, ZOEEN %
Hotn, chiEsiciaotb ol Bbh 3, HRELRWTTL RAEE,
EALTVBZ AL TES. HLuHLF AR IR, om0 E2BMAT
LSBT B LA BLEAROM LI L 5. BRI Rk, RO 5
I SBOINREEYELLHE3 L ROBEEN PRV MELRLTWAZ LA
#HEEahto.

B LT ORI NIRRT A 2 m5 L Ef - 2 oMsEd (53) 2
i, TRz OFHRIAMRC X SRFFEEL (T L BALETH L0, HRRCE 2
ThHHABREOENTHLI Z2HS LB, Tibd, BRECI 3EERKORICED
SN DRANRLIIVG ELA L SN AESTERI LT EMEC X 5L b §
EFEH L0, HEROKMIIMEAh 3 LD e EL S, HhbhORMER2 HIXRD
R YO MR R IR LIty >3, HirbboSmsEia ke,
TOBHCASEETH 2T, YL TRTREEL Y (ER), —FSEOBERYEL
TEFNENEHEOMEY 2L L 2ETHS. XLEEAL BN Sy RCH
2, BOFELHH « FROZEJor ALl L Lz D RGO CHE-> W kR X8
BChsH o il, ANAROSHER (BR) BV AL AL 3 il oeHdc o
RAMEANCH D, BoMMbE: LT LERCLBE e bHEIhS. 0k
5 B b shubhut g 3 B RoMRh o SRR AR X S HE L i
i EEfihhin2-b 0L 5. BilbhbhMNEEL Uiz bz, $L08E
E 52T L HRME I ORE L o TR RO et T 5 L LichnTh .

FXEAPNCOVTF T A2 s OBBRELRR5Z k¢ inv-0oe, BLAFNML
Bhhagikihlha 25848 ZOPRL1T S { ORBEENE ¥R X 5 DHERT,
Text-fig. 2 {353 X 5 fed G AT 0%, & Sl BOE R, B LTindEs
--FSH <, X B HE BRHY, g% I, BoEckeoTwS. ik, 1R
K3 <l I Bnd le e AR (HRRXED, Tokil la g3 erEio>T
Wwh. E7: Ab B Eh Mol 5 I iER 3 m o RURAESE D, F0%L Fi &
ECAFR e oCwE EE1m). o 5 vwoltiREHNT L A AR08 2 3T st
SRV, bbb L CEBRI L2 d b ThB.

HoRFEHEE 10m R, 10 % 10 37 $HFOFHERL L. > TEME lha
@ L) 2%, — OB R ISR » 2 B e Y b RO TR N
FHETS. LRI EBENER PosrohsborThit, iR ¥ cicig@gsh
TREBROSHY x YL E, FOBARIAETHLL S HEER Y OEMEE(Y)
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“>fz. Table 1 X b EIRERHRE" 50, Zhht N #HwEd2: NizHe2ulei
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Texi-fig. 2. Shematic map of the field of the census,
Spots and dates of captures are shown as follows :
[ Feb. 18, [} Feb, 19, A Feb. 20, A Feb. 21
* Positions of the blood-stained traps {Ag, Feb. 18;
Dc and Fb, Feb. 19). { Position of a trap lost,

Table 3. Record of trapping of the Norway rat.

No. of captures Total no. of captures

Date on each day by the day before
) (x)
Feb. 18 12 0
19 1 12
20 2 23
21 3 25

* KRR KT ERBRROBATE A, B RERT 5.
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Text-fig. 3. Estimation of the population density by
Tanaka-Sugiyama's method showing about 32 per
hectare,

4gH M Sl b RAYERL COAHE RO GHIBESARE T k), Bic
R alt, HEESNAEMNE b Aidicls - HIMREOERMAD . Ll b
N 5 T THRO Baoak#forieba 1] (18 R) $, HIEEL REOLLEL
Twicb@ 1 (19 H) d52%. chblRbbAAMBHCE IR oM, B35
ViteRic g RS- 40 (188, 14 198, 260, Aofslf 9 H) kot
HHEEOC Lk 3 R 2EL B bl 2lcthd 5 L, TRt r
EABRLALLEL LD LELLRADOT, JhbbMEEE L sk,

WERBAT S E 0 {HRL TR D L, ik R AKEER S R TERED
I < HiErh TRy, EEHOENBRIRE DTS (Textfig, 2), MREEZHL
10~15cm KAEFL CWeDARCE, REOPRAMIZEEAEZRDLRT, Thicgli:
aLmE, H4-F, FEcrILosEs Hnt (PL 3, fig. 2). ShickL, 3EE .« #EED
SUETHLCITEER X S HEE L, DT 2 b fLRAs 3 psich (PL 3, fig. 7) BOBAMN S &
Axiedt, BRI OZ L2 {HEXL TS ThEBEORERRIIS HEFOR
BORER B & ko TV 5.

PERMelX 1ha 3 0 {9 32 Ul DEEBEMSIE S hic s, -, FLuai$ < 5 nichis
JRCH LB L TWT 5 iR RACREY LRI BE, Sh{oReirnsn
b -SEHMA B TR L. PL 3, fig. 2 WIRL L 2 (PR = HREHO L B
#30m 5 TEBRRCTMORYREL T2 H18 AAH 21 B b h EME 4 AR
Hliz. MHOWBHIXSWE (233 2) M3 hic. LohH21, 200D
By 5teh, SIS AROSEY FRCB T E nh2fe. THhbb 19 B BiE
PRIFRicirx¥htviob o 1l 20 Bkl L EMRBEOLR8E > T w5 o Tt
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FoOhicicdFighodz. 821 0 il b v ol < 20 (J) ARiEE N . #8,
A RO CRERY 30m ORc QTR L TVvichih T, $0f v bbivicd
ONBRHET B SO B L BT 2 ch 5. ERoide L sHRELE
BRI X THOBEEOREY L L LN TE L.

R ORWESSERIC KT 5 BB/ ha o Tk 7 2 e 300 (EJI, '57), RS
HEO A2 A3z 70 (Tanaka, '56), =¥ +F =z 150 (K, B5) & ok fliimn
RT3, TEFFR2TIRFERTHLY, SAEEESFO L 5L oifal,
Fioplidl- A BREE LTOoMNRY o BEe b3 ottt oRE L R HE &
Bt 5 EC 3T, R OBEORC - TAR LS. FHI (54) KX hikg4d
HAEDUFC IS F 7 2% s OREREROMERGE 33~42/ba Cho7z v 5. 4H
OV F BT IFHMCOBRKYELShEb L, FrRLsAmMRrbH e LCH
B+ 58812 30/ha CHEOERNTHZ Livbh b, F7 2% OLKETH RO
WL 1045 i3 50C, FPRAXIERTHHIEE, Ch¥BRAKRCHETLLES
Al h RERMELRT o Licle 2T 5. Wil ha LR WEI-IEFHFENAT W LIk
MeELHND.

4. il EURHRES

FERWALLELAR L 5 R B e F5H 1 D RBEATFLC\ %, Table 2 ik
HNEYERELUCERCELS, BLEETREC LIESRHM2 < & bhvi v EEMH
REARLOBRBIN, LA FOVRER 435%, BMBSE TS % L ifbmeBy
RLTWwAC L ThA. FOERMIIR LI K, LATIREEL ammsfisn
TohyoE, RitlEd bEoReHEYEACAOBORERL UTHEL, ik
ERIBLTVA I 6ThD. RBRARIL T CEELY 3 ARG DB THRI LA, T
harbbirsh-#Er BT o e avcdie (PL 3, fig. 9). ZociERI~&Ez il
b » AT P 7 X SR LA wif Lty e v 3 (A, '43). L
LAfmoERc kT AR 0 1 5, KRGESc kst 5 70 (ER, "4), Juhh (R, 43) %
S OHEHNTHR H AT F 7 2w 2 ORFAMLIEE O T A, #¥BO F 7 4% I 25088
H2BEOLOTEY, FRALROTOBELMSEE VI RCGEBECROATV-SEE, &
FBOZRMOBEIER L2 TEFTROLOTEHIKE V. FHETHRRIEKSRBA
fofedd, FOMEELCHVEEICLTCELETHIBLLAGI S CRARIIERLT
WE LS THLY, BINEHLINCE LAV EoTUIROHBBETRZATHE L 5ThH

Table 22 Examination on the feeding habits by the
contents of stomachs.

of potate  leaf crops cCraops matter

No\ K.iir‘_ldsdof Sweet Wheat Root  Leaf Animal
% 00
_rats ’

Average
26 volume 435 238 16.9 13.5 2.3

Frequency 730 53.8 19.2 15.4 3.8
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%, FEELEAL AR LTd TR L LT EOMIERY -BE L, AR
S X DT h FINEORRYS, IRy L ZoRsHEcovTEm»ol.. BAELRN
BHROfEf 232 A Y- 8L T 5 Z LS BRE-.

S F T AR IR S v A XLl TR E oMY T L wish T3, SEOFH
ETEREME LA L o b bt LI T #FFERcECRERLCwH o 2
HY~RETHS. = oMiko BRAR T 40 %, B 60% ofldcholk. - O
B st icioRol: Bbhs, Fhh Lz s 5 CHEEmRE HORERRERC
firL, Killpohinblth T, KOSEVE Z ATHREOLOK =3 A0BYH
BB ALE 0T, KT CHIET S RIIEMIRE L 3RS L D EOTI
b Ebhs, £R@EAERRBI DTV o &b BAADEME OHBESErME
{amEhi-HeExeng.

L 7ol 20 UE (@ 14, ' 15) OFEkEILH 270g (465~80g), AR A THHR
Pt <, HROAT LR oMok, RECEIRTCHIORTY LTz 0
rHx bhs. MROPICITIEREE Bbh s b0 1k (85 g) 3@ bhiciid e, i
WBERED D Chots, Sk IEERS 2 FhAatholciown, ROMAGERC 5 ¥hic
bV L A RENE oo Tk b, 4pBlrRLEELHRRCh 2T bETh
L. U O 5 b4 Db ORFHEHEEC LR, 2HRRBECE O L,
OMAGFEICA DR DTN BERA SR, T L hikl 20X EHORIMHEE
WTase, MOBEBRRIAGENcANL, HEORRLEHIBLERLS L5 Thol
EERRI A 2o T B BTG X 5 AR RO SHE AN 87 S hicBbk s ©
(ol Sy

II, F7 4% RPN 2 E8K

F7ax s ORBSLEOKING & i D Th B & TEDBTERSE & B L o R R
W EICh 5 2 L & % { ORETFHD T B, ThbbEH (32) CL5Th=rr 7
£y (1801, 1907, 1923), XMF('39) ok ./ bt e LEFEH (1939), EH(44) 0/ T =
K -4 (1943), =)l (54) ORHILEHIE (1952~53) ORMIVTitd, EOBE
LEEBL TR T3 DThES. Coff, EENERLFAD TV L0XERAR
LTHhITFTL% L BE(22) ORERBAGKIIS (1910~19) BTG D ¥ 3% Microtus
monrebelli (Milne-Edwards) (R £ & 3¢ & Anteliomys smithii (Thomas) ?), 70 (37)
DT « BEETHLE (1935~36) BB~ 22, kI ('38) OERAITT B (1810~
1937) & isit B # = % =® & Rartus rartus(Linnaeus), 8 ('55) DJLEE LY (1954~
55) kit B = vF 3% 3 Clethrionomys rufocanus bedfordiae(Thomas), 2HJI] ('67)
DREH « UL (1941~42, 1852~53, 1956) it~ F A XS BHEMRL H<
DERES.

UL LT L it eskbin < Th MINCHRRIRE IR E Il e BOo R
SEEIULNED 5 BT THS. W+ I (51 OmMRESEE (1950~51), P&« &
JifC51) fs XXt (55) o X AipAnpEERuach  (1949~59), S - W5 - 2k (52)
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F LU ('55) ofbiEEsd (1952 ~54) s 2R VFRL FraxsickoT
VERINLLOTHD. EERSESr LTREHN (54) Ik 3 EiNRER o SRk

FPAZIHPHKD A DICBEG L TMF Lz 2 8E 5. ZRED 3 B 7 e Rl
JUSFRELHED F 73 X ST ORMBAE (T2 4 nCh%.

% < OPFFAEVITIEE M OITAIC X 5 WML Tw a3, HE (52, '95, 56,
57, °58) 1L AR L OBEBEFH A MIZ R ANO LI L T X Winkiiil e 4 5, “HIE%
Wit T B IETINRIA B DIFINIC X 2 L 2O #E A E DT HEU AL A 0
HiS” B BT L oT B, L LARIER —H e U CaERRE L Bifie
BEr L Tod D0 BESEREHE— 25013 = 1 v 2 400 it Bt o
T b RHRIO BB 2 < & D TR . R TERSITT R i 5 B — i
O EEHEREOESBICE L AT — OB EIE KHaCEd3 5 & & SECRILa A 5 i
F R B R ¥ SRR AT 2 T O REHIFESHIL HRT Wi, ’&Nna
T Am — A THEAOREOI-SDEHIC R E Sk bk C L habh v, Rk
BWErENOHRICE e > TEMML R TA LB BE 2L, RRBEOBHS RIS
BT LARDBRETHD.

?ﬁ%ﬁﬁmﬁnwvrﬁﬁ&%%ﬂ%ﬁmﬁmu%ﬁbf,mmﬁ%ﬁ&fm%MK
DAEEDTW, b, bOMWRAFIEEIINLT 2 RO & xR i
BT 5 ECOME L RHERL VSRR L O LB T D,

et 2 Bo+ AU BPRES N~ TTHM L T A, B & VOl 00k b )
7N 2 C B L >SS (Textfig. 1), BINAAOBRNI S £ 5 L JRRIC X
SWTHRY, LRI BEEGIX 5 CH DA, MR 32 45 Luih 5 BT ATe b &

e BECRELREL2TECS. BrbTRMEE S L3O CRAENIS 50, L
S Lbhbiuls 5 LESERS0riEa b D s i, L oMfkRfhc k2T, £h
BOEBRNECDI Tl h REBEFFAENSAT IE, HEHE LTRSS RS DL
DLALMRE L LS.

D BMEEL LTk » SO ORERSas Do Tl Shtc b o4 unms, A
Fu ok L Aar s L B iR O Ei Sl A AR TR A 5 . B
HWEIn i, FOERSWOL IhBEE UTHORER L C 2 &7 5 i &
OTREEHLGECEA TS, L LPNEERLED X 5 R RENEORIC L o TR bR
B R OB ChHL 2T, FTORMEHITETL, Ml >TRICERR
2t R L ORERHRULL D 5 ESEREOM G it th 5. ThitFgEkn
WSREBEELERTLIALTES, LALRLACEFI BB TCH Y, B
b U TERRIR OB R X2 TiTbhvt v e, O 5 o BRE IS LT R G
SUERE IR 5 DR G LAOMAL W X 5. 2Ok B i HERER O RS
PEREA & OBAMRCBERITEH D - - biibhur - FEyCEETEL Cv5. ¥R
bl o RN £ 2 L AR O 5L « MR bIBRISHED"C 1 & -7 2 el

L, s> T T aE#HRa LA rabhig {2t hiths. 4 #FDH
fific VI Y Sed TR = Licd 5.
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IV, i 4

HIBFRART T FEC F 7 3 = 2 BSR4 L, bR 3248 (1957) OEfEn s ERk
B B BT EDOk. MMIRETERY 100ha DU F A5 CERAS, BEITTHE
WHTTC D bV E R e 2 SRR & Sanoise 35, S34F2 17T H 2B
21 Hicd e b BRI A £ 5 & L BICHHC RO B O W UBR L RA . L ORI
TWHY5ThD.

1) B BRIRE KIS o CHERITHHE M W L fo F 7 4 X 8 B IREFFAE T OBL
Wk A CREBICHIML , REEDFHEETICEILLELLRS. RENEHND
HIAC LR R AR o B O A8 L (B, /B4 X)) LiEin, 35 et B
Ofide, KRORBIC X 284k, SBERERErhiFohD. TihibhbhhihuiE
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Réxsumé

In accompany with the stability of the ecosystem, animal populations become
to keep balance in a restricted area. When the stability is broken for some
reasons, however, the remarkable increasing in number of a certain animal may
occur. The rodent outbreaks have frequently repeated and done great damages
to human society. Considering on many cases the authors, as many other
investigators, have to support the view that rat plagues are intimately accom-
panied with the increase of the environmental capacity, though Dr. R, Tanaka
hardly accept such view. Because of the persistent and contagious plague of
the rat in the coastal region of Uwajima, south-west of Shikoku, he concluded
that this phenormenon could not be directly attributed to any of the environmental
factors.

In 1857, the damages of agricultural products caused by the Norway rat,
Rattus norvegicus {Berkenhout) was noticed in Sagishima, a della of Nobeoka
City, Miyazaki Prefecture, situated on the eastern part of Kyushu, facing the
coastal region of Uwajima on the opposite side of the Bungo Channel. Sagi-
shima is an uninhabited and typical delta on the mouth of three large rivers,
and has an area of about 100 hectares including cultivated land of about 60
ha (Text-fig. 1). Farmers go to the dclla to cultivate by means of small boats
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across the rivers, We made preliminary surveys to get an effectual device for
controlling rats, from February 17 to 21, 1958 in this delta.

1) The cause of the outbreak in Sagi-shima is explained as follows: The
Norway rats had been carried to the delta from Nobeoka City by flood which
occurred once in a few years; thereafter they bred gradually with the increase
of favorable environmental conditions, such as rich supply of food, diminution
of the natural enemies, existence of the suitable habitats and mild climate.
Though the delta had been covered by mulberry field before the Second War,
the mulberry was taken place by the sweet potato, wheat and upland rice eic.
on account of emergency food supply during the War, and after the War culti-
vation turned to normal. In addition to this, the area of the cultivated land
have spread year after year. Therefore the food of the rats became rich. The
Japanese weasels and snakes had formerly inhabited in the delta, but they
almost disappeared as a result of capture. Grass-grown foot path, drain, waste,
bamboo grove, tea tree bush and stone-fence etc. offer the suitable shelters for
ratg (Figs. 1 and 2).

2y The damage was given to all kinds of the crops such as wheat, sweet
patato, upland rice, potato, watermelon and pulse (Figs. 3~8). Especially, the
peripheral parts of the field near shelter of the rats were remarkably damaged.

3) The population density was estimated to be about 32 per hectare (Table 1
and Text-figs. 2 and 3). Judging from the fact that the Norway rat is about ten
times heavier than the mouse or vole in body weight, it was natural that consid-
erable damage to the crops was taken place in spite of relatively low density.

4) According to the examination of the feeding habits by the contents of
stomachs, percentages of both the average volume and frequency are very high
in sweet potato and wheat (Table 2). It was proved that the Norway rats had
food reserves during winter because the sweet potatoes were found stored in
their burrows under foot path (Fig. 9).

5 The inhabiting rats were in unusually good nutrition. Addition to this,
we recognized that the rats were just before the breeding season judging from
the inspection of their genital organs. Therefore, we have to make the plan
immediately to control rats; otherwise the rats will increase by geometrical
progression and give us much more severe damage.

Zoological Laboratory, Faculty of Agriculture,
Kyushu University
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Explanation of Plate 3

Figs. 1~8& were photographed on Feb. 18, 1958 by Uchida, fig. 9 on Mar. 15,

Fig. 1.
Fig. 2.
Fig. 8.
Fig. 4.
Fig. 5.

Fig. 6.
Fig. 7.
Fig. B.
Fig. 6.

1958 by Mr., Yamanouchi.

Bamboo grove at the peripheral part of the delta.

The openings of burrows, digged by the rals on the side of a Toot palh.
Wheat field damaged by the rats in the seed time.

A “runway” of the rats on the wheat field.

The upland rice field abandoned owing to the rat damage at the milk-ripe
stage.

The potato field, the potato seeds being damaged by the rats,

A burrow digged by the rats on the radish field.

The storeroom of taro damaged by the rats.

Sweet potato stored by the rats in their burrow under foot path,
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