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1956 FEOFE,»HLECHIT T, RE - IR - BAIZ R T bk h WrBERSEL, TRz b /e T &
F X 3 Microtus montebelli 7" RIEELIC, ZDREFIZHIc>T, FEOZBEFNL D BTSN,
= OIERER T OV TR TR BN S H DD T, ZhbD 5 b bRECTtrfibntns e 7
- ABEEFr YT A (RGBS F ), bOWERIIC AL, b RG-S
h2LBbhs=v F Y YitonT, KORBDODBNTOMIRHEPrDDHINT, Z0oRE Fo7,

ek, ZoEOWINRIL, BEAHHCTEOTE 2R ciFotccd, BRIMCTHFHEET X
DOTEHLEED, SR oTHEBEIL 0, Tt SRBEOINCH I t2nie0 b2 5 5
TiWDT, BROMARHETLHEOER LI OoTe, SEORBRTIZ, ZoRFHFI D, b5
MU 1ha Chi b RBXOBMY F 2 VT, HBDOHAXERL, HROEFRECIZIFIE
T, BROWNIE L VIERCHET 2 2 LA TED X S IERFTL .

ORI, BRI 31 £ 0BMKERMRRET X AR 0—IT, Efichiz>TLEREKEO
WA AHEBAC LD LD Th S, R ORE, LbORRBOERCHI Y, HASKEDO LM
7B R 197 . B A HELARTIL0TH S . coRBROFE - FEWEESHI R, &
HRiEEEI B RE L B R b D, A O R OBEHEHA o2 P SRR AT L, ¥ eRE S
HEOHE, RIEENTESERFERROBRCN L T RVEROBELRT S, BEEROEBLCOWT
L, SRR HAR R R — IR [, e SO RBECROEF M X o, 2 SELS L EBHL T 5,

RO E

KL BB EWE 0B EWRELITET 2ILE () EEROSKEREXE 197 RER /N
Rt BEEETL SR SROZRIFICET 5 RECIHONES 1,250 m OHIRT, REX¥ -5
L L5,

T OEEFRENL 1952 FEDOTKGT K ANMIEL X T\, B 53 EOFCHF< YRHEE LI, Z0HF<Y
L3 TIE 50~60 cm ICEEL TWbH . Z OFERANLAT 30 ha 12N, TONERIZ 40 FED D F
= YR H D, REOHSIIEHE Sasa phymatonodesa Koz ¥ kbbb, BREO L WELRE
0T % . ABRH SR OIETE R A (5ob, 1 ha FO4RBRELRT I (B 1R ZORDBEOKD

* SR OB L B, REREL ERH#T 5,
) BHLBSHTFREE Q) ABHEREFESE Q) RETEEHEEE
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# 3 MBRoOElichoT, EH2b
12 100m DIEAFET, FEREKEDT
7o AN SRRX L b 2RaT, ©
30 EOAR L L TWS. I Z DR
bhHEH L7, MRy
MEFELICY, FAFTRBEL T
toe ERFOEMCIZ AT NEEL, B
R1EL Ebhlc. 2T BIICER
T AEEIED LR

RBRX L& Ei—an, Rk T
5%72 2 ABIO 9 AFRENCT F F — A X BERREFTO>C 5. Lasl, 10 AAAECERML =T
Tk, TTR Lha ) 100 TESHWHMERL T 5 L HES R,

HAR 3, 4B

RBOHZE

1. ARXoEE

1 ha DERBPXIL, TTLOREEEE 50em O F X VIRTHEHL, 0 10em bW HFUC D,
FEAMALRLE SR L. FAEIEZ 60em, KX 3om OV, BoOMWERHL 1m B
I, ZOMUE 2m BEELL, ThIC K ZYREETL B, 1RBRCELL X VRIZES 2m, &
50cm Db D 220 ¥, FTiohbWED F ZVIIZTSH E 110 M THol, TOMFUCEL - AFL, 1
HEBAKIZOWT 10 AFTH o7,

HX% + # TR D% 2 LI Don T, BC k72, BRI —C ERUEEEC 20~30 m O
BRI ONEETH Y, ODEEHE F NN BRELFFocfEAS, FHH Sl b Bl
Shicw oy, Thi dRBROMCBEIL otz ie D, L ORIDHEIT XD T, HEERER
O T LN T LD TOREHES 120, 1 ha DIEWEHOEEL G, Hbo&iE2FD
Z FOWREIFEo ¥ F TRALTLE, JEERELBEEY S 2 N TEDLLEZLRICOTERL
LDTH5.

2. BRAEIOERHKOETE

b X VIROMWHSENT S L AR, £ HoMESYIREL. Tihbb, H1, H2RBXT
2 15m OHFFT 7X7, §F 49 %, #3RRRCIHBCET T, RCHET 5X10, & 50 fE%,
ZLTHEARRXTIT 6%8, FI48ELEMEL, VY~ T&iFs L, I hcd 0, BONREE)
DTS LEGLI.

COEER, F1,3RMX Tk 11 B 14~21 Bz, 2,4 BX Tk 11 B 15~21 HZfFot.

3. EHOHEM

11 A22 G, H1RRXiC7 5 b —n%, #2 RBRKICHELERO/NERRFE, 53R RKe=v

FyvE, ZLTHE 4 RRRICELEGO X v s 8H0 b Dx o, ZOMWRIBIEDO LRV THS
4. BHBEOBEKOEE
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EEYHMLCHAS 3 HMIL, F0FF L, 11 A2 HabAFyv a5 Y X 2EESROMER,
1T 3 E T o re. BRIy Y= =i, COERIIE 1, 2, 3HBRXTIZ 29 HETD5
HiH, % 4R BMXTI1X 30 HETo 6 HRlCfFok,

HEH oMK

1. 77 k=1
77w —AEEHEF PV Y AD 100mg, Tibb 77 -2 LCHRTS 1006 AV DL DR b
TwavfiD 1kg KRNSO GE, ZOBAR Y Ew 20D 10, BEIri 0.025 mg
DE/ 70— ABHEF VT ABREATWD, ZRERRKAIO 200 BANC 20 K 0B\ o . £ OFT EE
RRRUGR Lk THOl. ZORBIBROEMCH10T, 1ha iz h ifibhbEIEC DT W5,
2. BHEESR O/ EEp R
BAZ7 v OBTHRENTC DL DRz 20§ DIL/NERICHE & & & & CBLms e
ﬁLt%@f,W%E%ELfméo%oﬁﬁmxéa,zxsowiumgno%mJ%g(ﬁsﬁ)
TEFES BB L\ 5o ThhBEMETIE, 1RO 0,033 2BATWS 2 Linkd, Lot
NERRIOBPEE, 1~2RTHNYET D ZLNTES, EHRRTL, ZOBRTHSREZFER €%
ZEATEL. SEEZORFAOFEHAFTC L 1c230T, 31T 15m ORIFET 64 FITC 10 ¥ orh b
T -
3. =vFuU>»
COEMIBHEHLLTT 2 ) D THRINLLOT, BEHENRGCOTHIBLR TS, RIS
T, ZhAX IREFELOEIRDOSHD Z 2% F A4 YD Scuinorer (1956) NHEL T 5,
FEGAMEORR L ALHETT, HEDA 22X i3 2R % KL Thic. Tihbb,
19.5% D= ¥V vFH| 3,000 &k 4001 125 T, ZhrFEXOBWHRETHILE, Sl AN,
BIRO T4 XL OED O LIS EH L. Shic k5T 1ha ORBEIC™Y F U v DG
LT 588g L Icc b icied, ZOPIHCELLART 1.5 ATBThH ok,
4. BHLESRO X ITHA
RULHMAZ 7 s vDB/T, HREHL
LTHEEIRTW5LDTHD, = Ol
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LT, TORMHERLLr: bl
LIgE D, ZTh2d e oo Tus
Do IO 1HHNCE T T\ 2L D
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PEROSDLEREELZDND. Zh
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1. 77 k=L
#1RMXT 11 A 14 B25FA
21 HE CHBHER{TOR. T
RIIFEIRCRTERD A~ ZHRX I
ET, TRIKT7THERX 3P, =3 A
3 2EnEEE S .
b i il B Y ¥ Wk )
i, F2ROLEVThHS.
2. TR/ IE R
2 RMRXT 11 A 15~21 HE T,
TEHBEL T, ZoTilixicdo
1T, TRTCAERXITHoM. FD
BHRIE3IROEE I THD,
AR DRI AR, 4R
RTEBVTHS.,
3. TVFUY
8 3MBXT 11 A 14~21 HE T,
RHEHE LTI, £ ORERITEE 55
WRTERITHS.
BABARR R L R
6RIRTEEDVTH D,
4. BEERO L TRFH|
FARBXT 11 A 15~21 Hicid
FHBERTON. T ORI 7 HD
LBV THD.
BEROBAEERICHIR L o[RS0
FEIRILRET LRI THS.

% £

S & - 521 (1954) 1%, B
LU ET T F F — 1 ORHR
Bk 7otz T & ZICHEMEAETT
BEMBIZBIT S~ 22X s DERRD
EEE HET s, HAZ XoT
Pk S ok fiEERE A,

il

1R CEHEDN

Table 1.
Results of mark- and release method in No. 1 Plot
uE"’?@ﬁ: lE-’? f@ Iji 1 =r
AH 5 {5 %
Date Ur% marked Marked | 15 | Notes
indls. indls.
Z DI
11HA14H 13 0 13 THRXI 2

15H 16 1 17 T ARRX R 1

16 H 9 6 15 AIARK I |

17H 12 5 17 AIARK I

18H 12 12 24

19H 14 17 I 31
20H 9 15 24
21H 7 11 ‘ 18
=F 92 67 159

2 FEEERTEEOMRGE
Table 2.

Recapture numbers after pmsomng in No 1 Plot
Date _Ugl’narked indls. Markedrindls. Total
11H25H | 0 5 5

26H 5 4 9

27H 1 1 2
28H 1 1 2
29H 1 0 1
B 8 ] o 19
‘éﬁ 3 §< ua—’?mﬁem%ﬂ
Table 3.

Results of mark-and- release method in No. 2 Plot
A B K BEAk Bk B
Date Un-marked indls. Marked indls. Total

11H15H 10 6] 10
16H . 10 ; 1 ‘ 11
17H 12 9 21
18H 13 12 25
19H 13 18 31
20H 13 18 31
21H 13 21 34

# ‘7 I - 79 163

¥4 BEEAGHROMREE
Table 4.

Recapture numbers after ponsonmg in No 2 Plot
A B8 \iﬂvv—fﬁﬁi .E?f@’zﬁ B
Date Un-marked indls. Marked indls. | Total

11 H2sH 1 4 5
26H 2 1 3
27H 1 1 2
28H 0 0 0
29H 4 0 4

£t I T N ¥ S

B 5K BEEONGE
Table 5.

Results of mark-and- release method in No 3 Plot
H " “‘—Ev?ﬁﬁﬁﬁ uE75ﬁ§ B
Date Un-marked indls. Marked mdls Total

11H14H 4 0 4
15H 10 2 i2
16 H 4 3 7
17H 12 3 15
18H 5] 7 15
19H 9 12 21
20H 6 12 18
21H 6 18 24
B 59 57 116
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Tisbhb, BRHTOBEERE N OffE

Table 6. . - $ N *
Recapture numbers after poisoning in No. 3 Plot v, B2 (1953) 1T XAUE N L EREL
A H KiREMEER EERER(EEN ) X : EEHEEEOHE F TOREH,
Date Unr/rrr}arked 1ndls‘ ~ Marked indls. ’ _’}‘gtal FHEEROH AEf
11H25H 0 0 | 0 Y ! BHORTSEEOMWEEK, P!
26H 0 0 0
278 0 0 " 0 FREFEEAOHWEREL THIE Y=N
28H 1 | 0 1 »
-495 0 1 1 —X)P I BBRAN K D 72D WE,
& 1 \ 1 | 2
- T e e - X, Y&S z , X{HIZE
Table 7. ZERCCHATERELSI &, i
B 7Recapture nurﬂeliafier goggmgg in VNo 4 Plot v L
Date U ”El?éﬁﬁidl Y e s, | le AR
ate n-marke ndls. arke indals. ﬁ‘ 78 R e E Y
11HA15H 9 0 | 9 Bohse 1 DEHRD £
16H 8 1 ‘ 9 g
17H 8 6 | 14 X NP THH”D N=—§,— g
18H 8 6 14
19H 7 9 ‘ 16
20H 7 5 | 12 bhbs
218 4 10 14 .
N -1 37 88 REEHEBEOMEMEH N OfEL,
ETES ﬂ%agff;%@ﬂ%ma N EEREOMmAL, M ERITE T
~ Recapture numbers after poisoning in No. 4 Plot DIREHAERED S, rHEEEK
A H . REHMEEK | Bk ALY | it . ; S
Date  Un-marked indls. Marked indls. | Total DFRC L DHWHRK, v REFHEK
11 6 7 - .
Eii? 9 5 }2 ORI XD WV LTI L ¥,
27H 3 2 | 5
28H 5 0 5 Ne=(N;—M) - r'+Mr
29H 0 1 1
_30H 1 0 1 DR D 7220 1, 17 RROK
ai 24 - 15 39
- — - T L hRDBBEND,
r= 72} —j(n— 1)1;4‘(11—2)&7‘ . +Y7"‘}it.,
nMz
e 2YH{(n-DY,+(n-2)Ye+.... +Y,1}P
(N, -1 M)P
frL, PUREBHEOMER, © RHEROMEHT, = {2 T BEDD oo, @
FRFEEROHRE, v=0—«a, 0 ! ZESHEBAROTH E TOEF, Xi ! BREOHMHOTFER, Y !

BREOHHDORIFMAR, n i HEG.

Wi, AIOBRRE TR RELY ORI OTHALTAD L, FIRKCRTERE I THS.

HIR FHOBMANEC ST BERKOEEH)
Table 9. Population change before and after poisoning in No. 4 Plots
= ——— =
% HC AR T % I .
Ré(nt- %soﬁqs Numbers before‘ Numbers after | Reduction El]}/& ﬁ’f #
P poisoning poisoning numbers v | otes
77— |
SOdgm fluorgacetate 133 2 109 | & ‘%fiﬁuﬁk
{Ligh (3 ‘
Zinc phosphide (wheat grain) | 232 26 206 ! 89 \glﬂjgg@ﬁi
=Y FYv .
- Enderin | 110 3 107 | 97
(LEgh (v =) | |
Zinc phosphide (dumpling) ! 82 ‘ 38 44 54
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DRI OTHELILERY, BIMEOFEEROIZI=Y FI VY THD, DWTHLHEHO/NER
Rl, 73 b=, L CEMLESRO/NERIEFIOIEC DTS - KEEDRBDDOBEFIZOWTORAE
BHRARD o

1. =7 FU>»

XD TFIT, BAAEZIZCHTHE 1] 15 SR Ll L @Y 3 = L URMTFRECR D
T3 HONFE I, 2HHE & IR 3TEDFERY Rd e, T L TRMIT 9L, FxHix 2, &
15 TEDFEEM B LIt dhotc, SEODOEEKIL ¥ A YD~ XX 3 Microtus agrestis 1T\ TIFO7k
ScuinpLEr (1956) OFEBR L IIFRUAR L L), TOEFHLIIEI W,

ZOEKNIERIMEOB L O THBTIE D, HATHILHFNEDOSVLHEATIE, HROOS L &
CEDITRERERY S D E Bbhd, ZhoB#ld H5 A%, Scuinprer (1956) X5 &, FA
BEEDFANINE NS o ZOEFIERE DI 1ha Hi-h 1.5 AR ETB 2 21, RBELHEAIE
B, FRHEMD, HTOL ZATIRBOBREKON 10 b /b hb, HKETohy A5 o L I3RF
FIcikioy . B, RMELSUCRRL D, BRGERLHEASEFAT 2 4E bR I ),
TR RBER LTk, S E < 2 b ToIERL e hidie bt

2. 77 k=0

M e 52H)l] (1954) BEHUBETOERIC LD, * X LBELOHAWE S THID, khH~L
DieBRKY, BEOCBITCELEDOLD oL e@dlenT, SED 200 EHANC 20 Krfo@Enic
2 IeB IR TIRTDRR L porDd, COLDEIOENM EOBRCANTERETSZ L2FFEN
TV AR TIX, RIS BL DA I,

3. BHEERO/ IR RIE]

COBHIEARRCE W CHRARNR L, SHEOHFARBRTL, BRUTRTFRLLLE ) ONRY
HFfc. HREAICEGIZ S DX, 3LAEAVEIR Tk 2kehb, X Sk OBHCRER
DERIRNIDEELDND, L, ILRHELEETIE, TohRe b8 ths5 .

4. BLERD L TREF

FRUBHLEROBAITH 220, BAOKIL 54% DERERL, PNEREHO LD L D EEL AT
B. Ldl, =YVPFRXICHLTUL, A—REOLOTELDTIVEELHF 5 (LH -
0 «ZAtmE 1956). ZOEENRICKIBLOTHDhE, SEOWERIT T iuEnbil,

Fv =@ o d 01k, BEEMBC IS THEY2TALRD Z 2 2BCHNAD, BREPREOIOER
PEBLTh, WOHERETIHNTHCEDN LD THSD, LAL, 1952~1953 FIARBOEIEY
FLE LTRELCKFEDITT, 77 r—A0xy H8RARFERLICHETHY S A, T8, FY
F, ZAXILEDIEERDMLDFERIh, ThitKLT, 75 b—A% bV Ew avDRIZEELLD
OFACIHIRTIE, Thb LWIERRR S bliehofc b5, Z ORI OWTIE, KEOKENE
ZbhBh, Bk & v TR B BFEEREIC T TEEC OV TUL, LIRS D IRERI L
EHThrH5.

SEDERICE\ T, ¥y THHORENL < Tehote & & 1%, HRERTERARD L { eh oo
DL FRLBLL ZHTHD. ZhIEDWTR, WALWAREREZSHFH Z LA TEHTh LD, F<
T L ABEOEM DL DIEETS - L dF bR L 5, & FFE)| (1954) 24y RO LD
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2, BROFARTEH DR L » 2K new object reaction Difiv & L X FHE LTz, SEIDOHA
b, BLLL CHEFHETHOTHA I .

v THHOBEW, FTHESZ ik, SHEOFIND ORP o RBLIIEZAVW2 0T, SEo X
5 IRBRBFRCIIFEE T O S ONZE L@ e, HiE LTHFE L AWRBCR DT, 20D
HRAEACBECERIN TN D HDNEL Hotke. B0, BROCHIEZHTEHZLH5D
Ly TheERCEALAEAE, BRSBAARKERCIREES—T L TR, TOEMIT VIC
Hdh, BLEREEARERETAEINTO T, #ife L CORMRXEIIHFT S 2 L1xEdion, Lk
MHOT, ZOBOHFEILILIREAEMZ 5 RERZEDLRD -

5

2

FEHOFEEFD 5 b, BT HWE 0LV iE, BMIEEOT LRI T, BFINLERL M
ZleFdie bl . ThhbAhd e, =Y FIVIRETOL ZAh % VICElli<, HETOFERIREE
BB/ OIKRONE 5o 7 F b —n EPEEEHO/NERER & 12, 12FECEETH D25 SEEGO
EBRTIL, cOBHERPETE LR TELRLDLD, SLTERYTIDENDH D Tl LHGHO X v
THENL, ISRKBEY ML BLENEDOND, LD T, $L 77 F—ANFEERDFHEDO S
2HEFE L, BMERSMCEI D 2 %25 L 5T, Xy T KTk, AEREKEY 500
RMThD, |, ZOBREHNL 2 KBED DI WY O T WA DIRFHATH S,

i b2

1956 4EICRE « KR « BHI3 R TIChic DIENFEEL, ~ X 2 X S IRFEL o ChaBER: KL L
TEEOERBEHNH T bR, FOERMLCHECONTL, TRLENREHDIDT, 1ha ORHBX
AEFE D, TORDEDE b X VT, REHBEERITOTUEEREMEL D, DWTT7F -1

(27 7w =Bl Vv a), PHUBSHONERRA, UL £y T/l L=y ¥y veidiliX

CEAEL, 3HENLAFY IR F Y 7 RHGTHIEL, SOBDOMEL AT,

" T ORIV FYVVEDN 7%, 75+ —AXEKD 87%, WLHEPHO/NERTHFIX 2 89%, RF v =
RHIXA 54% OWORERLI. ZD3H=y FY VARG ENTH D2, RFNLERBLY ML LR
ATV 2RI DLW TR EE SO/ NEREK D, 75— ThdD. ZOMEDOELEIET S
i, EHIERYMREL TH. b LEMLEMERE AV L ThE, Ky aBRO O TIRAR S, MR
KK E S ONFELTH S

X [y

1) ScuiNDLER, U.: Rodent control with toxaphene and enderin in forests in western
Germany,. FAO Plant Protection Bulletin 4, 5, (1956), p. 67~68

2) HFAIEHE - f2IUTE o4 ¢ B population 1woWT (FH), 555 [ HAHERFLRE
R, (1953)

3) H 3¢ - FHIES | BEBTC L 5~ X 2 X HIRBBOROWE, HRBIEHRE, 67,
(1954) p. 81~92

4) FHBB— - WBOE=ER - AR @ e s 5 B LESHI O 2 & X BERERRBuC oW
T, AEsE=2—2, 5, (1956) p. 136~137

5) FH)IES  BREAOER LR, RRPIERE, 60, (1953) p. 81~88
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A Field Experiment on Some Rat-Poisons

Tatsuo Upacawa, Takeo Mizuno and Masaru Sex1

(Résumé)

Sasa phymatonodosa has produced seed for 120 years in the Prefectures of Nagano,
Gifu and Aichi in the middle part of Japan proper. It is an extensive area comprising
70,000 ha with regard thereto, the Microtus montebelli population has rapidly risen and
has begun to cause damage to the plantation of this area. So in order to prevent
further damage, the following experiment was planned to estimate the efficacy of
several kinds of rat-poisons which could be used in this area.

The writers enclosed an area of 1ha with sheet-zinc 2m long and 50c¢m high,
burying 10c¢m of its lower part into the ground, near the Kiso pass in the Kiso
mountain-range at 1,300 m altitude. In this way four experimental plots were laid out
and later scattered with wheat-grains and dumplings, both covered with zinc phosphide,
poisoned corn soaked in sodium fluoroacetate, and subsequently sprayed with endrin
emulsion.

The mark-and-release method was carried out for 7 days in each plot, and the
population of the voles was estimated as shown in Tables 1, 3, 5, 7. The next day
the poisonous baits and fluid were scattered or sprinkled respectively in each of these
plots.

The poisonous baits tested ware as follows: For the plot No. 1: 1 kg of bait made
of corn which was soaked with 1,000 mg of sodium fluoroacetate, each grain containing
0.025¢. Twenty baits each were placed at 200 spots in the plot. For plots No. 2 and
4, 640 wheat grains or dumplings which were smeared each with 0.033¢g of zinc
phosphide were set at 64 places, each 10 baits per one spot in the plots respectively.
And in the plot No. 3, 3kg of 19.5% endrin emulsion diluted with 400! water was
sprayed throughout the plot.

Three days after poisoning, 150 snap-traps were set up for 5 days (Tables 2, 4,
6, 8). The estimated results are shown in Table 9: the percentage of the reduction of
voles was estimated as 97% in the endrin plot, 89% in the zinc phosphide (wheat grain),
87% in the sodium fluoroacetate plot and 54% in the zinc phosphide dumpling plot.

The density of voles before poisoning (N;) was estimated by Sucivama’s method;

Y=(N-X)P
N: estimated individuals.
X : numbers of marked individuals until the day before counting.
Y : numbers of un-marked individuals.
P: capture ratio of un-marked individuals.

The density of voles after poisoning (N:) was estimated by the formulae
Ne=(N:—M)r’'+Mr
r= 22X -DYi+(m=2)Yet ...+ Yy a}w
nM=

p= 2YH{@-DYi+(=-2)Yo+ ... +Y,a}P
n(Nl—M)P
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’

r: reduction ratio of marked individuals by poisoning.
r':

reduction ratio of un-marked individuals by poisoning.

X;: numbers of marked individuals in first day and second day and so on after
poisoning.

Y;: numbers of un-marked individuals in first day, second day and so on after
poisoning.

M: marked individuals before poisoning.
7 : recapture ratio of marked individuals.
P: capture ratio of un-marked individuals

n: days for mark-and-release method.



