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SR FH VI FER B B SR AT S5 S B0 SRR © T370-0341 T F5 WK FHO 9 FH <6 T 29

BE 12019457290 ~ 6 11 H I & 120204F6 H3H ~ 17HICHEB IR i OGN IC BT, #RL
7229 (Morus alba) DFIZFG| S5 TR KMDOHABYICOWT A AT M Ty AR L 28 %Z1T-
7o, WELUEWMIZ=XR>2 A ) > (Sus scrofa leucomystax) , &> K X X (Nyctereutes procyonoides
viverrinus) , "2 RKF¥ Y 3 (Vulpes vulpes japonica), 7 = A4 7% (Procyon Raccon), N7 ¥ > (Paguma
larvata), 77 (Meles anakuma) Toh O, BMIINIZKHOZ 24 /2B EOTW . pDTHE
BPEATHSTCHBERTIEDLDRATOROLRMDZE->TEY, /22 EWEEY %L N DA
BUCFETI LWz DIiciE, EXLGNDZEBMTH2 7V D@L EMPLETHSL I EEZRBRLT VS,

F—D—R:=K A /¥ (Susscrofa leucomystax), 774 7= (Procyon lotor) , /N2 ¥ > (Paguma larvata) , WiFLEH),
KHW, SR, 27 (Morus alba)

Fallen mulberries of Morus alba attract various mammalian species during early summer
season observed at the south-east edge of Kanayama hilly area in Ota City, Gunma Prefecture

Oku Hiroyuki', Katavama Takeshi’, SHoba Shuichi’, Kimura Shintaro’, Takano Yoshikazu’®,
Kosnma Mikio®, Hasuimoto Yoshihiro’, Tsukut Koukichi®, KoBAYAsHI Takayukisand OnDA Toshihisa’
'Division of Molecular Science, Graduate School of Science & Technology, Gunma University: 29-1 Ota, Gunma
373-0057, Japan.

(oku@gunma-u.ac.jp)

*Faculty of Human Development, Takasaki University of Health and Welfare: 58-2 Takasaki, Gunma 370-0033,
Japan.

*Agricultural Policy Division, Ota City Municipgl Government: 29 Ota, Gunma 370-0341, Japan.

Abstract: We would like to report the observed mammalian species at around the fallen fruits of mulberry trees
(Morus alba) by the camera-trap method at the lower edge of Kanayama Hills (Ota City) in the southeastern part of
the Gunma Prefecture from May 29 to June 11, 2019 and June 3 to 17, 2020. The animal species that appeared were
Japanese wild boar (Sus scrofa leucomystax) , Japanese raccoon dog (Nyctereutes procyonoides viverrinus) , Japanese
red fox (Vulpes vulpes japonica) , raccoon (Procyon lotor) , palm civet (Paguma larvata) , and Japanese badger (Meles
anakuma) . Among them, wild boars were most frequent. Until the 1960s, Gunma Prefecture was one of the world
leading producers of silkworm cocoons. In the farmland and residential areas, we often see remaining mulberry
trees, which leaves were used as the source of nutrition for growing silkworms. Therefore, our data suggests that
proper management of fruit trees is necessary, if we want to keep wild animals away from human living areas.

Key Words: Japanease Wild Boar (Sus scrofa leucomystax), Racoon (Procyon lotor), Civet Cat (Paguma larvata), Mammals,
Ota City, Kanayama-Hilly Area, Mulberry Tree (Morus alba).
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CERELSAMANT I EAY, FAO (HBXHETT FDRHR SRR
(FAOSTAT, 2023) & [HEMEOHHIT (R EE KR

HIREBUET  HAEN TR bMAEERDZ O (B HE, 2007) 26 ERLCHEEROZZ 7 (K1) (2R
IKEEBREER, 2022) (—BMEMEAAKRHARRZ, 2023) F7L92, 19604 & TEILFINCH T HMEEROKR E

I &HIC

ZAF 1 20224F 1202 H; 2B 202342511 H
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Changes in Cocoon Production Weight by Year

This data were referenced from the statistics from FAO (Food
and Agriculture Organization of the United Nations) and from
the former Ministry of Agriculture and Forestry, Japan.
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E1. 1960FEAS 19 FEICNITHEDELETFHICHS ITOEE
EE () 0JS7. FAO (HEMAERHEIERE) & HEMKSE O
FHE D SERC. 19604 % T R MiIEER VRN TR Z 2o 708K
H3E S 1970472 H (XK CUE L T, WhEEARILRIE, £ > K, |1
VET N, 75V ESAEO TE R EE DR EL T Bk
Thibh 3. 19924 LA XY B bR D 5 7 O 7 5§ E H3 o b
ATAPERDMEHMAA A MAC A B Z EDHI9IFEZTRIRLI
(FAO #iHifl (XFAOSTAT D web-sited> 5 LA R %232 § 2% 2 & T, L
fiEl % fft 58 L 7z. Data—Production (DOMAINS TABLE) —Crops and
livestock products & it &, COUNTRIES(Z Brazil, Mainland China, India,
Japan, Republic of Korea, USSR % %4, ELEMENTS(ZProduction Quantity
%iZP, ITEMSIC Livestock primary %%, & 5 1ZSilk-worm cocoons
suitable for reeling® & % JE#, YEARSIZ19614F %> 5 19914F £ T 7% j#
PLL 721412 Download DataZ #19.)

HEFEMIETH-7:. DX IC, »OTERDIEEER
ThHholBHERTE, BIETHZ7DAK (Morus alba) X
FMHIL L IE-TEBY, O 2T 2 5Bl hE
ZIEKL TS, fIZEVEICEZE7T7DENHELH
WKHEHTEY, BELTRWABYOREZLL L HZ 0
(H2). THbHDHEE, ZOREE, Vv LhDLIBiTw
BV, RO T2 2 2 & T, HROHFLIEL
JIDRERBPEEL TS EHEMTES.

FEG UK S BV CREMI 2 3 A« WEFE 2B % 2 72 =7
A )T (Sus scrofa leucomystax; LR, A ) 3) ®5R
DR F STz DIF20094ETH Y, KW « KA -
WSR2 E->T, DIETREBICKETSM />0t
B PEMS TS (B, 2010). #HAZELT,
A7 TTDORY VIR L « XX - BWEEDT 4 — VR
A, SHICHHEM - BEFEhC OV TRE R Yy U7
fEEEDTDOIIC. T ORER, A 7 > TBERSEMGR
WCHEIE, ZLHMBL TV ZENHLLERST. ThE
DOt %Z T T, AEMECEDbE L /IR ELT

EPPAE SN

Tl 3 D MRAF S D BRSO O FA A3 TIBL & i & i (2
FOBB S, ThiEA /P IBFEENYTH VR
B b 278 - BHER, FARIh TRV -
IR EDRLZELRTZIETHY, BENYRRENEGH
DL RBLORVREETEZETHHY, 4/
EOWEBY M AR & N ORI [T &
W T30ODBEREME L THAEDEDLNT S
(G IRHT, gem], REEWT, EILHfZ L) .

KHTTERIEE, £/ >2DAELT, 77947~
(Procyon lotor) N2 ¥ Y (Paguma larvata) 75 ¥ OH
HREICL2WHEIMATEY, B RBAD R EH
WCMAT, KEPBHEORHEICEA - BT 24 LDt
WERBIWENRET 2 X D 1IC o7 ORI EBGH2019,
2021). KHTICE T 227 E 2 OHIEZ20104F 12,
T A 7 OfMIEII20144E S MBS Twd (BB
F SRS IR 2010, 2011, 2015) . & 512 & X F 045 EHililE
FEC R & BB 2 oI LT, T4 77, N
Z YIRS G TR T - B - A
EliN OBk % 72 il 3o T & HEEHE o HHiE 5 8%
ENTVE (HiE», K¥FEEL). BHERNICETLZ T4
TNz By OERRIIS OO T, PN GRS
L0 (HER, 1998), ZD&ZIChilkSHIc &k ) B2 &7
FERI 2RI T — 2l E S ATV B (Hlile iE H2, 2008,
2010,2012) .

AT D 7 T DFEOBEFNZDOWVTE, #HlZ (32007
FFoH I ZPIcB LTI T I74 7wt BV TR
HNAEYH»L 7T DOFEBRET STV S (il X,
2008). flRFRTH 225, HAEMNICELRT 2 FY 407
TDOFED & 5 L WHSE “berries” ICHFHINSE RREEAN
522DV T (Hisanoetal., 2022), 7F 77T DIE
HZENTWA I EICDWT (Kaneko et al., 2006) (3 (2
HENB 5.

Dlo ko, OTHIEROFHEEETH > /-HH%
L ZTFEMBPRH S e o BIEX, RARLL TR
HCAEVE->TE Y, PIHICRZ7DEEHEETILTA
Iy ERA - WO EEIYI S e b OEREICEE £ -
TLARKERS>TWVEZEWbhroT&. ZITHEH
Hld, EEICED LS RN EHYINEE > TV 200 A
T2 EEHME LT, 20194F £ 20204 D6 H WIHNICRE
TR H i o i i B bz L 7c sl R o mdta (c B0 T
HAZ Ty AR 5B ETS5I-DTHET 5.
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Feces from eating mulberries. Animal species unidentified.

.

o

2. VUDREBNEDE. D+ LD0L5 B HOCEOEEFPRENTHS. WMAEYFEAY]. (a) 202086121 H ¥R IBJENT

12T (N36" 36'33.8", E 139" 2'0.1") .

FHEXICHITD [97] LU
[£] DRECICDINT

RSB TESEZ T DR ERICH bR TV AE
Motzd, 2UDFHRE~YIT (AT~ 27T) M alba
PHOTERL 2772, 72, HERNICEWTEYZY
VY~ 7T (M bombycis) 3y %< A5 N5 MY
ThY, —MNCbhI VS hTIcLKILINE L,
KX TRBEZ ZBYTOBAFICONTHERT LI L
5, KX TIR (771 L LTI 0EevPv 7% Kl
BFICEKLERITol. EBIC, ZUDEOHYFEMEE L
Tk FRE] P24 Thsy, HNEYLERFEL T
EHEALVIRBICOS LTI b, AT 5]
LLTHRL T,

SRAE IR DEEE

R T AL BRH o0 <85 L Fr g 0D B AR D AT 2 A A & L7
(23). &l kg L R & P O Wi g i & > T
UoEtshzni oo e > LT, mMALR3.8 km,
HPERY3.1 km, e SUEHTH AR 0 & 2 Sl TH239 m
(Ae##36° 19" 00.3", HiA%139° 22' 30.5"), VW & DLbmF %
3170 ~ 190 mT, #HMLIIEREZELT5. 2D

e =

(b) 202246118 H BRI ICT (N36° 11'24.3", E 139° 0'52.6") .

7 AUk, 7 XX arIk Tk, v /¥
HrxoTwa., GllEEOT A~V REIICZ L, KH
HaRETZHARRBTHS. LV HFBEMEORIAL
LTT7 AU EOMRICHEEZE>T05. BITEHS
N3 &9 LMY E S % TOMB YO F T A
&L »ricshTBY, HAERRE TS F,
SIRY, YITINFLREOMIER L XX, aFF, ¥
VR EDHR TIMDILED o TV OKITH1996) . i f
KR DARE IS 20 O W DTG L R DM L EOHETHR
MAD b, MEREE LTT AUk, 7 X¥ - a3
FHDBRLLIc e EZ AN TS, RSO EI T
BRI HRT DB I & > TT A Y MOMIK IS BERH
B & 512, 7A7YPUSNDORALER S I LD
ko, THRERE) DT A~ Wi i HER;
BHIATW, PoYYIRTATYROEII/NER
BESTEY, TASYRLSNOEHEMAr XF - 25
SHER->TVS. ZOMICEINERETERILTR (&Il
EfHE, vooa /) LR (TIAY) OYHIE
BELTOSRHEDSH Y ORHT1996), LW HRYEDBIS
Do HHEENDOFEHOHIETH 5.

Sl L T T S HILoRBIS X Rich
TWw»a. ABNERHRLZLSHY, SloOY X - 34
AT, BROIODOZ T, B - MARIHELTDZ Y,
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~ Map of Research Locations

(" Dead Wild Boar
Probable “wild boar-C” [\ \ -/
was fou nc:rl1 dead on sa""“,‘bis"isfir’_,_:_ =7
May 27, 2021. — <
N\ "
(~  Meteorological j
Observation Devices - N..no.:m.\ 2
Located at the Ota city |/ :

fire department at an
\_ altitude of 49 m )

Camera Traps
Located at a former mulberry field at 71 m

<[] high above sea level. Video data were

[ taken (a) from May 29t to June 11t, 2019,

H3. AM|REICHINT, BEUY— h%?luct%');ﬁﬁéﬁ'vtittﬁﬁ (I5 N 36° 18' 23.1"
HE AR IUHEEE, N 36° 18' 30.5", E 139° 21' 5.7"),
18' 34.2", E 139" 21' 44.6") zZnEnzd, TUEBRSIUEIBOME.

JMEEL TR L 72.)

MRS NI AT R EDH SIS ORHT1996; K H 5
BRI ZE H 2 2001; BREGE H IRBRETN & Web-GIS) . 72

. KH GBI IE < EE SR EEE R ST T 2 2 e D
ﬁ@%%il%lﬂ%k&i% ST (Y, fRET) &L
T, R - R Eh (EILny, RSN, JURHT
REHFH]) & L CHRBMEAT S,

B3I EAMTRICENT, Lo —AAFT L 2T
frofcind iR o mBHE, FE71m), KK
OB AT OK i B A6 v e B, AR E49m)
20204E5H27H IS A /2 DR TR (K4) %R L 7z
MO (RTETOZM) #Z2hzdurlrz. W5t ¥—
A AT R B LI OB e FHEAZR L. BE G

M2 AT 2D TEZH Y ERIES LORL
HRITHORETH Y, »OTORMPSKEL G2
T DRDPBEHIRE STV 3. fEiZ F> T2 T DAR-03
(Mulberry Tree-03) Zi &2 /NS MDY, HH TR
TEEDEE N 5w ZDEE L T iz, RS0 P 330
DHRFEL LTHEOBKT 2O Tthy, S5k
MO RARIC» T TT AR YMPBIED> T % BREA AR
B A Web-GIS) . B T X7 4 = Y M O iz H>
BEMICHD>TA >y EWETYH L Brhit
Y= AT TBRIgEIN.

, E139° 21' 58.5"),
2020$5H27I3L_§Et'f///ﬂ§l1$ (H6) =R LIH= (N 36°
(7 03 ] 3t B o oD SR RO B D AT Y 2B A I i {54

[KT—F DB MR (K

Y —HASICLDRE

KX ORETH 22— A Z 35 L 72
£oZ, BRLZZ2TU0D% (Mea) [ EEIEZHMEL
T, 2019413 7 7 D AR-02 (Mulberry Tree-02) %> 5 B H[A]
217 (Camera-1, [M6b) %, 20204 (X Camera-1 (X6c)
2T, MEOBKT 2B 5 FHrEvE i & 12
(Hed) %, ZhFrhkiE L7, #fATICHW
Y= A I HBRE A A ZTREL 10J-D (i Aot #hat
ZAEGISupply, AbiHE) THY, P —i&EE ) (12
BEE L20R OB i % 17 o 7o i S IR IC DV T,
Bt AR O 2 17, SRR I 0208 %
MBI & LTI L, BB L2 %L, #1218
WLz Rl oBIC, 4 /) 22 &R R X X3 (Nyctereutes

Camera-2

procyonoides viverrinus; PAT, 2 X3) (ZHBIHEDZH> >
el oMM & pEckkz T2, —J7, T4,

NIy, R REY S (Vulpes vulpes japonica; LT,
FYR), TF I~ (Meles anakuma), / 33 (Felis catus)
H’rfﬁﬂiﬁr“ DRV VIDTE O THEZITo 7.

W R IR IR 02080 2 BN & LT, &EY)
@/ iR DR BISHRE RATL (relative abundant indices) %
FH L TEUCET21T>72. RALZ, 1| BOHEwY A A
Z %4 718l h HEH6IF £ T14 HEH @ S 70T, &
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LEbSE 2

20194FIC BT % & > — A A Fcamera-11C k5T 5 B D

Probable wild boar-C ( %)
found dead near research area
on May 27t 2021.

SN 131008077 & LCTHRH L /-,
1% (RAD =

71 A Z BRI

HBREER

7T DFEICH

F B A R D i IR

EQey: EE BN EY] 137

H4. 2021FE5827HMICKRFITICTHSS
nfc, R 140 cm {FE 80kg DA RFT
A1/, kR REGA R EI

&b b AW
LT3,

kT2 A0 LHfEE

HRFE I %003238 11, 2020 412 351 % camera-1 DHR G FI KU
143 [8], camera-2D s BIE (2 144[01 TH - 7z 24 W The
WINTH IR OB X T 27~ (W72), ¥V
F (KW7b), 4 /2> (W), 77427~ (H7d), XX
F (KW7e), nr ey (W70, /AaADTHBTH 7.
KHTNO EETEESS O MAEME, HlZ X+
72w ) UV F (Lepus brachyurus brachyurus), =K >

Detailed Map of Camera Locations
(N 36°18’ 23.1", E 139° 21’ 58.5")
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H6. (@B Y—HAASEHRELE

AEMAICENVT, RILD Y IDERIEESTHSIEDTNDHEF. 7 V0OEE KA TRLA (20204:6H3H,

Wi 1Eh

Camera-O1% (2 R X LTH®) . (b) 2019 Camera-01DIwEH. £\ 28D A /) > >-AL A /2 2-B (2019%6H3H). (c) 2020
fFCamera-01Di{ESF. (d) 2020%ECamera-02DFHHI. () () (2202046 H 13 HWISHF00-0157, (X & A ERIFLICHY SRR ER XA

DA T v-C.

A X F (Mustela itatsi), =271 (Cervus nippon) 75 E
BHLNLD oI, RUTRLIZL DS, 20204£32H5 0D+
Y= AATEHOTBEBLZH UL ZBEEL TV
3, S ERE ER DB Z T L —M L ehr o7,
BgEIhIcEMEDS L, 7H o~ (M72), ¥V % (K
), 4 /Y (HWe), 74 7% (K1d), 2 X% (K
7e) OSHMII Y 7 DFE 2 AN ERTFHHE S iz, Hic
33HDA /2 2-A, B, CHFIRFICT STV ST THS.
—JiT, NZEZVRERHATMNICEBNTT RoeAf F T
WEPZMEINTBY, —MNCHOEY I &
DHIHNT VB A, AFRICBOTIEIBEIT 2 723405
ENEDHT, VIDFEEANRLETFRIRVTE R 1>
oo A AT TDOEREANRSKTRIELNT, @EilT 2
TH D ADBIGE I Nl

B, 20194F20204FEDfific VT, K& X
AR DA /2 -CORAID I & K & B %~ L 7.
20194 (345 /T T-A, BORAIDR2FHICH K, & XF
B3FHTH -7z, 2 XFOMKEHTeCRLI/NS DD
AR (EFHH < 7tk T) 3IE IS S 7208 (1311)
KREDOMM Y Stz Q). Zofl, 754 7= (10
M), FY% (6H), 7+~ BEH) OMHETEZE I,
KRHFFEICBOTA S I TDRAIVKEL o2 &%, 4

T OMBOHUNMIDOIABZESFTLE S 2 LicDn
T O (Osugi etal, 2019) & X { —H L Ty BBKEH.
20204F D BB X, K& L XKD A /> 2-CORAL
F20194F L IZ E A EZ L L o7z DI L, HinA /2
A, BRHFVEEINL LAY (camera-2(2T4n]) K
WRALE 757z, & X F (Jcamera-1& cemera-2 CRATIZ FE 73
O T 5 L20194E LS L BT I EWVTES. i
B D% h> > Izcamera-1TIX, /NS DDEE (M7e) #3
22l RE DO, ¥ Ihiz. 7I74 7~k
WEIIIB DA TH Y RE WD L. ZOfoBYiEd2
BOAXZTOVHETHET 2L, Y45 (1156H]),
rvyy (1.5H), 7+~ QoF), /32 (35H) O
P TBIES .

K42 1320214F05 A27H I E TR THiS S iz A /
Y (XA, KL 140cm 4 80kg) DI TAAAKDTH%
RU7z TAUFZN] Y i FE R & A, FERLIRHC BB L 1 7% >
TBYEESHSNEXRLA T RO A) .

MIEt W —H ATk > THESNIbE % izl b
PiEicDOWT, FBEHICBT2G5HBIRE O Z 7 %
LT 2019FF R & A /2 2-CEH A ) T THDS,
20204 AR E LA ) TT-CHNF L AEHHER A A Z 0
HTZUDEEANTVIIENEI LS bhot. hom
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K1, B —HASICKOTHEIN & 2« LIHILEWE/BIFICDINT, B3HERSEERAI (relative abundant indices) (%) MD—E.
HBICR LIk DI, FEALEOBEHURIIRE R AZ[AEAL /)2 2-CThole. FDhd, ARICBOTE, RAIODHFHVAREL LA
F-ALBEZLEDTRLI. F/z, HRHCBEIhZ L 2L, WlOHLOEOEEKAS /2 2-AL A 7B FEOHTHERL.

xS HIRSERE RAI (relative abundant index) (%)

Racoon

wild boar-A,-B | wild boar-C | Dog-A,-B Racoon j:::r:? Civet Cat JaB’;Zr;Zie Feral Cat
/J-A-B JvC RV FER | 7T dcd “dsasa,s  NTZEDYV N /%13
A 1 D 4 7749 FY FEY R 4 P+ 52 I
*-A-B
2019*
0.304% 0.347% 0.060% 0.033% 0.023% 0.010% 0.010% —
camera-1
2020
0.007% 0.314% 0.096% — 0.026% 0.007% 0.003% 0.020%
camera-1
2020#
0.013% 0.337% 0.036% 0.003% 0.046% 0.003% 0.010% 0.013%
camera-2

* May 29th, 18:00 — June 11t, 06:00 = 14 nights x 12 hours = 10080min
# June 314, 18:00 — June 17, 06:00 = 14 nights x 12 hours = 10080min

enEENg,
* 4,

B7. oY —HAASICEODTHRBEINHR2BIEALEY. (a) 7F 27~ (Meles anakuma, 201946 11H , Camera-01) . (b) x> KF Y 4 (Vulpes
vulpes japonica, 2020461 10H , Camera-01) . (¢) =& >4 /> (Sus scrofa leucomystax, 202056)7 11 H, Camera-02) . (d) 7> 4 27'v (Procyon
Raccon, 20204E6H15H , Camera-01) . (e) &> KX X+ (Nyctereutes procyonoides viverrinus, 202056 415, Camera-01) (f) /N7 &> > (Paguma
larvata, 20204:6 /161, Camera-02) .
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May 29-June 11, 2019. Camera-1

Total Recording Time from 17:00 to 06:00 (HIRE5RE, sec)
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K8. B Y —HhASICE>THESI N2 LRBIBWEICDONT, FSRBAICBITDEERBRANIS T, o TRHTHYAR TR
MS KRR L. 2019434 A Z17/, (a) 20194554290 ~ 6 H11H A A 11 (Camera-1) (2 & 5T, 202046 H3H~ 17H X %
A Z2% (Camera-1, (b)) (Camera-2, (c)) IC& > T 21>/, X XF2HIIHMEZ ZNZ XN T & 720 mEICHE L. £ /2
3D B A ) V- CRRELAAMBTHY, BEHICHMTES. —), HCAKTHEA ) >-AL A /2 2-BOFMMEHEL <, 201941
VHTOHBZ A /) -ALGER L. 2 THlE SN6H2-3HE14 /2 2-A, BE LTl 2T o7, 20205 OB EUL D 2 O D3l R i it
SNTEY, [FHUHBBIRREICREE L.



2T DRICHEF BBk G HALEY 141

June 3-17, 2020. Camera-1
Total Recording Time from 17:00 to 06:00 (HIRE5RE, sec)
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June 3-17, 2020. Camera-2

Total Recording Time from 17:00 to 06:00 (HIRE5RE, sec)
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