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Abstract

Vespa mandarinia is a formidable predator that attacks the hives of Apis mellifera and
Apis cerana japonica in the autumn, sometimes resulting in their complete destruction.
A. c. japonica is known to defend their hives from V. mandarinia by forming a "hot
defensive bee ball" to kill the scout hornets and subsequently repelling the devastating
mass attacks. Since 2011, the authors’ ongoing investigations have revealed that
immediately after the attack of V. mandarinia scouts at the hive, worker bees of 4. c.
Japonica collect and smear leaves, buds, and other parts of several plant species around
the hive entrance and perform a unique emergency dance (Fujiwara et al. 2016, 2017,
Fujiwara 2020). Furthermore, we demonstrated that these behaviors are exclusively
observed in response to V. mandarinia and not exhibited towards other hornet species
(Fujiwara et al. 2016, 2017).

In this study, from 2011 to 2015, the smearing behavior of worker bees was recorded
and verified using video cameras. In the autumn of 2015, smearing materials were
observed using a microscope, multiple species of insects and a large number of materials
from unknown organisms were found. Additionally, in the autumn of 2016, following a
simulated attack by V. mandarinia, it was observed through field surveys and marking of
individual worker bees that worker bees gnawed mushrooms growing near their hives and
subsequently returned to the hive to smear them around the hive entrance.

In the autumn of 2017, it was confirmed that worker bees carried larva of moth and
Diptera and pupa of Diptera in their mandibles back to the hive and smeared them around
the hive entrance. These insect individuals were all in a fresh state, and individuals with
bodily fluids emanating from wounds were also observed. These evidences strongly

supported the conclusion that the insects were alive immediately prior to capture. The
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behavior of A. c. japonica capturing live insects in the field to defend their hives against
V. mandarinia and bringing them back to smear around the hive entrance was, to the best
of the authors' knowledge, reported for the first time in this study.

To comprehensively understand the organisms utilized worker bees for nest defense,
smearing materials were collected from six colonies maintained at three survey sites with
distinct surrounding environments in the autumn of 2021, and DNA analysis was
conducted. In this study, to minimize the risk of contamination from other organisms or
their fragments and to prevent DNA degradation when collecting materials from the hive,
we collected fresh materials as soon as possible after they were smeared, rather than
materials that had accumulated. Furthermore, we collected smearing materials directly
from returning worker bee individuals. The DNA analyses were outsourced to
Bioengineering Lab Co., Ltd. The analysis revealed 30 families and 39 genera of plants,
25 families and 31 genera of insects, 28 families and 38 genera of fungi (4Agaricomycetes),
11 families and 15 genera of mammals, and 11 families and 13 genera of birds. In addition
to this study, diverse organisms including algae, bryophytes, fish, and crustaceans have
been detected through DNA analysis of materials conducted separately since 2015.

In this study, we discovered and demonstrated for the first time—through the use of
multiple methods, including behavioral observations of worker bees, examination of
smearing materials, and DNA analysis—that 4. c. japonica utilize a variety of organisms
as smearing materials in response to attacks by the predator hornet V. mandarinia.
Furthermore, we were able to grasp how organisms were collected by worker bees and
the process through which they were smeared onto the hive, which cannot be fully
understood through DNA analysis alone.

Through comparing materials collected from three different regions, characteristic
utilization trends of diverse organisms reflecting variations in natural environments and
biota were observed. Furthermore, rare organisms such as Nisaetus nipalensis, a
nationally scarce species of wild fauna and flora in Japan, were also detected. These
findings suggest that the DNA analysis of smeared materials can help understand rare
species and wildlife that are challenging to detect visually. Moreover, this approach may
serve as a new tool to understand the connection between local biota, natural ecosystems,

and the A4. c. japonica.
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F A AR AT Vespa mandarinia (3. TKZFEICw A TV IV NF Apis mellifera ° =75V 3
Y XF Apis cerana japonica ® B EHICTHEEL | KFICIIRWI I KlchH b, = kv 3
VoNFE, AT AR RXANF O RFRAGEEAIC U CTEREZTER L TR L. % D% DRI 7
FEHBE,LOREEHL LS T2 e MbNT WS, EH O D 2011 455 DIFFEIC X
D, AFAXRXANFORFMEBRFICHK L ZERIC, =F v Iy AF OB EESEOH AL
JAPICEBIEORY OIESL I ZE Y D1F, ZORICRAEORAX Y A %ib 2 L 3L »
IZ 7% o 7= (Fujiwara et al. 2016, 2017, Fujiwara 2020), F 7z, i O DfTEjITA A A X AN F
XL TORTOI, D RAX A NFHICK LT fThia\ 2 & 23EEH X #1172 (Fujiwara
et al. 2016, 2017),

AREFFETIE, 20114225 2015 4E I T, T4 A X 7 CEIE 0% Y (7178 % sk
UBRAIE L 7z, 2015 4FRKZRIC, BAMERZ A L TR O PWEZ B L L 2 A, EHEHED
BHie . IEEAHOEYICHR T 2 WEHZLBA ST 72, 720 2016 FKFITIiZ, FHHLH
BLEZBEKRD~—F v 71X D A FH A AT OFEHEEEERL 1 Eh) % 0 BAH U 65 1
AETLEX aziEY . ZOBREHICRE Y BoOWMANREICHE Y o F 2 TE3BE I n,

2017 SERKFICE, B 2 A O B L XA E D 4 il 2 KFHICIE 2 CHRAF IR S I
D, HoMALFEFICEY O 2TEBHER I N, b0 REMFEKIT VTS HiEx
KETHY, HOAPSEEBAH T EHEED Ao, Zhdoibiliz, BRAHES L
ZEMETEE TR L EZBALFIL TR, =Y IVNFRLFFAXAANF O H
ZWiET 220 cA R - RRBEAME L. BRI b Eo CHROMADEPICEY
1 2178, EH ORI B R Y RFEBYI O & 75 b,



=RV IYNFRROYE O -0 CHHT 2B E XD aEICEEST 2 729, 2021 4F
Ko, FUREOR AL 2 3 oofES CEIhTw3, Bt 6 2 oB% 0 e %
FHLL DNA T 21T - 72, AWFZECIREM D O WHE 2 T 2 B, oY% oWiH o
BAY R 7 %H/NBICIZ, DNA %L %<7z, ElINWE e, B
BB T EZROVE 2 FRERR Y RN L2, 72, W 2@ 20 o EEYHE
ERIL 7z, 2Ny v LB T, Ty 7V avy—7 v AEHTICX 5 DNA
I FERML 72, 45O DNAMITIZ, RASHAEVENHCRILL 72, T ofiE. Y
F30FR 398, BHFH 25 B 31 E. FEH 28R 38 @, WiFLE 11 B 1SR, BB 1R 13 )@
I N, RIS AT, 2015 FLAREICHRERM L 729E D DNA HiH 5 b
EAH, B, Al PRESE RS DS R AR I N,

KW TlE, KA+ R X A ANF DEEEE L 5 BRARRICE LT, =F v IV ANFBLER
BAEMEBYMNIWE L LTHHLTw2 2 %, BEkofTH#HE, B FIWE0R
5. DNA i OEBOFEEZH YO THL I L7z, £72. DNA DO &6 T
FHEET 2 e TE R, AR LD XS IRETREI N, Yo X e i
MBI o002 {HET 2 LB TE /-,

3 ORI ZHIRCRINE NWA-PE o LIIC X V| &l o [ AR £ B AV &
W SRS 2 RN A A ORI RER A A Stz F 2, BRGSO ISR & L <
TE XN T B 7~ X H Nisaetus nipalensis 72 EDFVIREV S I 7z, 2D DRI,
B ITVEDODNAGHTIC L Y. HECIRERZDOH L Wi PRI Y 2 B c % 27]
Bl R L e dic, =k v IV ANF LHBOEYHPEHRERESR L OBRRY 2 BT 2
72O TFRELCHHTE 2 EEZLNS,
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=7V 1Y NTF Apis cerana japonica (X, TV TIWCJA T bty a v IvA"Fo 10
Hchbh, BHAZAROERLHE 32 HRDTERECTH % (4K 1999), = o4EBHEIC
F. FCHKFICYHOBEL § 25701 BABB S 2 {HFUR KIED A XX NF A A AR A
NF Vespa mandarinia EE L CTW5, KHEIZ, €4 3V 1Y NF dpismellifera ° =7+ v I
YANFORNEEMCHEE L, B2 E ¢ 3 KTd 2 (il - 1IUAR 1984), =k I
NFNE, FF AR AANFITH T BB 2L X TE Y | A IR AT O TR
%, WEBROZHK(Ono etal. 1995) & (LR FE IR |5 (Sugahara & Sakamoto 2009) % #H 4 £
22 ETHRL., ZOROERNLENKENLOREZEL LI LT3 erMoNnT
W3,

FAARXRANF OB CH 2T =F v IV ANFREMDMNTICTHEY O X 5 W)
BE2RYOF27808E S CH Y (MH 1997), A F A XA ANFITRT 2 0] 6 2> D ife
FETH L EPRBINTE DAL AR 1999), 2N b OFHEY O BRI RANEICD
WTCTIEHIAL»ICIN T v oTz, FEHEDLD 2011 205 2015 FFITH T COM) ZEOITH)
DGR I ZEIC X 0 | 8 2423 & =V N Persicaria nepalensis ° 4 X 2V ¥ 2 Mosla scabra
% BROMEYOESLFEEDOMYA 2B > CAREICEZ T LR Y . HoHADEL~
BOBRLEY OF 2TEI 2B AT 5 2 & 239 ® CHERH X L7 (Fujiwara et al. 2016, f&)iR
2020), ZH OREYIFEIZ, A ZAXANFRGEEET 2. DL IEAFAXANF O
Gie—%v 7720V OMBEBLELZDHECIEIWET IROEEEE L, B %0 E
CEEAEET 2EMEO 2 HFIRICHIH L < 2 a[EM 235 2 & 1L 5 (Fujiwara et al.
2016),

THICEFEEOI, BEEPEFTERYMT2WECAT. BYFTWE)ORETE N
W, BoM AORET, FFAORE X v A{TH)(“Emergency dance” & finf4)23{ThiLd 2 &
EREL, BOMTTEIE XV RITENT A WICERELRBEREH 5 & & %G L 72 (Fujiwara
etal. 2017), B X &3, KElTH B2 A A A AANFOEEE L ) BOHEICER L, RIFIC
el EZRET MY LT, X VEVWEFTICH 2% E > CHICFbIR->T
7z (Fujiwaraetal. 2017), COX VY AZH B Z LT, HoPAORBPICEY (1257200
WY& DREZIRINCITS EFE 2O, O DTN O D 72 I EE R {TH)
TH 5T LHRB I N7z (Fujiwaraetal. 2017), £7z, =F ¥ IV ANFOERY (FIFTE) & X~
Ald, AFAARAXANFICH L TORTDI, IO RAX X ANFFEICH LTI TR &
H3EERH & u7- (Fujiwara et al. 2016, 2017)

2011 SEDOMKFTIC=F v IVNF O EMRIC L 2B MFIFTEIZHRE L TR, 2=V
N A XayYad k) aEY (X 1, Fujiwara et al. 2016, B 2020) LAt o EYhk & &
AONDIWHEDOEY M IFRLEIERL I NI, WYL OEY)ICHRT 2 LB b YEIE
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2012 FELARE D BAEK T ICHEZR I N/ (K 2), 20154 10 A 7HIC, FEESLIFZ=F v IV F
DEFICEV T oNAWEEZRIL, FFE 11 H6HE 12 A7 HicZzh b % EARBERME
(Hirox Co., Ltd., Digital Microscope RH-2000, MXB-2016Z) % Fl\»CT#IZ, #E L7z, 2D
Be. WY oE, fE5. fiTh oA ofh, FEOYHX 3)RT 7T L2 KR DB
HoRHRA, MEPICEEN TV I LZ2RALL, MEHBICEEL T TEHOYHIL,
FoN X5 ABHAEH Y, FICREFEE EDTHARVDDLH57-(K 3), ZD7-0,

INboRRI, BERCXVREINERCEIMNT ONLAREREX N, &5
CRHBRMACH . Bk Ex o, ERPAHZLEOMEREEZNTEY, @&
TlEA, YL b R Z oftho A% I LT w3 AfREME A E 2 b 7z,

Mattila et al. (2020) DFFFEIC L 2 &, RFFLIIKERTZ 737 IV ANF O XA,
EMBEEIT I KD A XA NFTH S Vespa soror DEEBICERL . FifiE s, K. 4. K
LA RE L CHEFICE YT 5 2 & T,V soror DHEFH~DNFIEFERE 235V 3 5 2
EBHEINT S, £/, EFXLOHIGHETH ., MFICHEROBERK TRy F & X
¥ Nyctereutes procyonoides viverrinus D% &5 =+ v I Y NF O 2 g% B CHEZ L
T3 (BFEIE» KR, BMEOMALETLOINET TORELL, =dh vV IV AT
b, BB EITI) AARAIAANFICH LT, ML REYICHKRT 2VEZMAL CH%
i L Cw B aEEE S Z 2 bz, L L, ChETF Y IVANFOEERSED XS
BEMHG O ED XS I LTEIMIMEZRELE DR D OBEERIEAL Ik oTw
v, T2, INLOYEICE TN AW E AR L 2% b FEE S, Ba s
McHBEOAEYPBFHE N T2 Dh, 723 EMAORECHIIC X > TRET 2LV
BBELO0DPICOVTHORHATH S5, R TIR, BZIRICX 2B M UYMEORETEH %
FHEL, ZOYHOBIRBE X ODNAGIT 2B LT, IO DYEOREBRERIETND
EPEHLPICT B2 EEHE LT,

Jiik

A H

AL, AFRN 2 M & HHRIREN 1 R oFh 3 i W CEMBL 72, F it
TEFERBTICAIE L. Bl FHAEENCE Y H T AR - FBEbis £8 9 2 HAH
AR ICE O K BAREAFE TABIIA — P —7HARFEEEE] PES LT
ek s(ARINA = b =7 HRBETES 2000, BEIF 132> 2014), AL, E3ELSER
WE T e 3 285, BN, MMFOEAGWNR 7 v PR — 78R LY (FEIE 2
2014), FHHFRE & MU Ic X O FE X THRDOHE 1005% | IGBEHI ATV 3,
REFEFETIE, BHEEGEES N2 IR Z Eofd S8, it o210 S REPERREE
B O =ML BREDOIRE - FHED 720 DA RGBS ED & T v 5 (AR
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— b= THREEWES 2009), 2023 Ficiz. AL — P =T HREERHEED C
NE COREIEE A FHE & v, HARBRRER 2 O HAH R RERE(REEEIM) 2 %
HL7,

1D FIRRASR %R T 2011 £ 4 AX Y, FH S IFBBEOEIAMEZR(7 77 X)
CRIAEL 2D, vy 2D 1, 20N T v A Ciikfic=hy IV NFE2EAF L
(F2HE%5 A+ 38°92'77.14"N, 141°03'31.76"E), AMHICBHS 2 & & & E A RBHIE 2 ML 72
T 7. HIBBEORRE & Ol ) 15T, B A 2 b EREEHECH 4 ke 72 FISHE © Bot
WNOERIF O BB 1388165 A LHBIL v 2)IcAEOFBERO/NZZEY . BIES A LRk
I, BEICIE U TR ERIE. fH L 72(EIEY B ¢ 38°93'77.22"N, 140°99'00.49"E), T b
DEWES T, BEIRIC X 2B HFTEIRE Y MBI 2 E L EEL 72,

¥ 72 2021 FRFIC, FIBREE O K & { Hip 2 s o B L B ORNE % k3 5
7. =k v IV AT OREEE, R, BARRERS L C 2 BIICEE) 3 3 HAE
KA D IEH D — ek HE AN HALERfE A DX H D4 ¢ hitps://nihon-bachi.org/ 2024 4F
3 A 1 R0z, ST REMT O & FRROBEIcH 2 HIgS L | EHR
BT OFEEHN TR Y IVANFEZHE L T 282t e L7z,

BYOMITYEORE LB Y FFTH)ICET 2FE

FHEOIE, WEIRICX 2B MFITEIE. BYATWE OREANE & ICRET 3 5 /-
B, 2011 F2 5 2021 FITH T, BES A, B CTUTOREZEML 72, 2011 425 2015
FRPTT, BHETADI A 72 RBORNICHKE L., WHORE LB T ICBH#H T 28
FEOITENC O WTHREAFEMT 2 & & b, BEEOTEIZMANICE ST 2 BIITHH
DY T AN AT CTHRCEEOFRF 21T\, BEZNL ZRELL 7,

2015 4F 10 A, #BIES A kT, BRBICEVMT S NWEDOE W%z HE D& TR
EWRL 2T, FRICAEBT X/ 20k B0 ERH o772, 2D Lhb,
B XN AFAZXANFOEBORIC, ¥/ 2B IWE & LCHIHL T2 AMEE
PEDSRIB X NT-, % 2T 2016 4F 9 A& A T, Fujiwara et al. (2016) & [ARED J7iECA
F AR ANF ORFEREE & SEfi L 7212, BMARIE T A7z v 7o v R FH O V& SE A TSR
(HAFAEEEPOMEZ LI &, MNICEBRT 2% a2 B2 2 kot
FEL7z, £7-Z20HEH, AARIXANF ORIFEE LT 282 © T4 A A T Tl
Bt Lz, ¥/ afHziin 22 EL R o0 o286, Zo—fice—Fv
PO &b, B, LR EREEL ., ~—F v 22 1A IR - 72 2 & g2
L7,

T, BEEIRLREIVETICEREREINE 0L 5 2 OWMGEEZT 9 729, 2017 4
10 Hic#BigEh A ©, AFAXANFOERERE 2L 72, 2 0%, REICREL @
U 7 BRI AT L <. KEHICE X T 2 W E oG 2 iliks 2 & & bic, B
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BEFINDELHFE L, EitAhicd | 2011 FOKFLURE, #IES A, BICEB VT, B
FITHRE A TWE O EEZ S 0 ICT 2 -0 IV EAFIE L ETEML 72, 7=
B, b ofEOMBK L EIROFEEKICIT. RIFMIREAAIRER T ¥ 2 v e T4 (SONY
Co., Ltd. HDR-CX630V) 7 ¥ % L7 % Z (OLYMPUS Co., Ltd. Tough TG-5) % FICH W
7z

B9 AT WE ORI L DNA i

B TE O AN EZHO 2 IcT 5 L & bic, B 2 FEH S HIR M oA N
KT 270, 2021 F9H~12 Hic, AFRE2MA L FME 1 HiEIcBSW»TEY AT
PEZRNL 72, BOMNOIME OV v IARINELT S =Fh v Iy AF OO IE, DL
TDOXIIATo7, 20214E5SH29HIC, FFR-BTHNOHBICEHE L Cwiz#fEo =k
VIVAF I BEBORL T O HBE L T AEENOM#E - BEokiEEZZ T 7-) %, HA
TN F HERGUREAL BEAG R R 13 2> 2014)ICEH O CIR#E L 72, —BATi N o Bl
b5, FEGBICKE L, F72. 2021F 6 H 26 HICHINDEER» O AFL7z=Hh v 3
VoNF 3R, FRRICERS B ICRE L, ZoBKEIICGRERRIT 5 £ T, Mk
o AEEZEE L7z,

SRV IVNFOFNDL LDV TARIUILAT O X S ICEML 72, @280 i1
TEI%1T 5 EaBicd 2 RO ADFEBIC, BWRHERET — 7 %K< E S X 5 gl
DO, BXIFICIVEVMITOoNI2YEZHHETH LS\ X 51T L7, Fujiwara et al.
(2016) L AR D JTIETH A A X XA ANF ORI 2 Ff L . B XDk Y {1178 % 553
L. B ZERHEE IR bR 2B WEZREL 72, @F I NLLOWHEIZ, A4 AKX
ANFOHEBICERL, BEBICLVBEVRLEBEVMFFONE LT, MHD 2T TRAIC
BHROHAORBFICERL, K 2 oL ) eikEBick s, WELERET 2.6, Ihick
BI 242 oW EREMEICMHE LY, BFICLVEING 2 & TEHY FITWEIC
BATLVRIBZEZONS, £/, BOMNTWEPEE LICEET 2L TMHICH b7z
DRI TIE T 5 2 & T, X DBRBERTIC X VY TYE O DNA %L L, HiifE
BIRAD T 2AREEREZEZ oD, ZDOEFET O IZTEMOAT TR L. @ X258 11
EZEOYE Z B CHZE L OOFRERR 0 BRI L 72, 72, BEFICIREST 28 2%
k2 S EREE Y MU YE ORI A LML 72, &Pk, @EBICED T 5h 288 CHEME
DOBETTIMED D o705, FNHICOVWTHOHEDO TEIC T I 2 F v 7 BlofEM %
e aE LERIL 72, 200 OFFECRINL 2WE 13, —20°CO S HJE CRE L 72,

2021 FICHEKEE B CTHE LTV 4800, v 7 Lok 7HRE (9A23H, 10H
3H., 10H4H, 10H6H. 10H9H. 10 10H, 10H 11 H) FEML. 5 0.96g D&Y
fHIPE Z BRI 72, £/, BRTHOERESCHE L T2 1#E25 202149 H 20 HicEt
0.22g. iGHOETHTHEI N TS | B2 5 2021 4 11 A~12 Hic 8 HIE (11 A 19
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H, 11H20H, 11HA21H, 11 A22H, 11H30H, 12A1H, 12A3H. 12H4H)
G 027g DY FHIPE ZERIL 72, AW D DNA 47Tk, BOMF T o N-PE % HE
THERL OO L 720 D &, B 2 Mg LIERERIL 724 v 7T & airicfit L 7=,

PRILL 7238 0 5 P8 © DNA T IE. BRASHEAEYENE R INRAERET) IcRGtL
oo MEDOWMETEELOPBYMIMEL LTHHT ELZHL 2T L ZMHEYHE

(Fujiwara et al. 2016). Z 3 F TOFE CHIFH MR S - FHE, ERBEICmx, —BHoH#
B CRKFRICH v N X X ¥ Nyctereutes procyonoides viverrinus DI x5 =+ v IV N F
D EZELHER L -2 & (BEIZD KFKER) 26, WIEHEZNREETFHEE LTRIE L.
it e oy v IrIiconTT v T ) a vy =7 v AR ERL 72, ¥k, BAENRTFIE
AN TH 5,

VD250 R Freeze Dryer (TAITEC)Z Fl\»C, v 7L HEGZEL Tz . ZOH v TLi~
NF =R a v —(ZIHERW) T 1,500rpm, 257 L 72, TR & Au72 5 v 7OVIC Lysis
Solution F(= v E ¥ ¥ —NEFHM L, 65°CT 10 /3EEHE L 72, %D, 12,000xg T 2 57
HEODBEEIT WV, BEER L 72, 40 HLL 7298 IC Purification Solution(= v &R v ¥ — V)&
yauRV LML, KSEEL 2, B, 12,000xg T 15 0@ O 2TV, RIE
%57 L 7zo MPure-12 3 X 7 2 & MPure Bacterial DNA Extraction Kit (MP Bio) % F{\>C., 4
UL 71897 > DNA Z R L 72, & D ITHHSEATIC 10% PVPP IS Z AN L 72, B S
724 ¥ Z AT Lysis Solution F(= v E ¥ ¥ — ) ZFM L. 65°CT 100 MIEEL 72, % D,
12,000xg T 2 rfeliE LB L. EiE%ZHLL 72, MPure-12 A 7 2. & MPure Bacterial DNA
Extraction Kit (MP Bio) %\ »C., 47HUL 72984872 > DNA ZfEH L 7=,

Synergy LX (Bio Tek) ¢ QuantiFluor dsDNA System(Promega)% F\>C. DNA &% O i
JE Z 1T\, 2-step tailed PCR X HWT T4 77V —%/F# L 7z, SynergyH 1 (Bio Tek) &
QuantiFluor dsDNA System Z H\»C, I N7z T74 77 V) —DREIMEZ T o7 747
7V — oA RE X, Fragment Analyzer & dsDNA 915 Reagent Kit (Advanced Analytical
Technologies)z I\ C{T o 72, & —7 v o v ZfEHTIZ, MiSeq & A 7 L & MiSeq Reagent Kit
v 3(Illumina) % F T, 2x300bp D&M TIT - 7=z,

T — ZENTIC B 72 D . FASTX-Toolkit(ver.0.0.14)®D fastx_barcode splitter tool % > TS
N7z ) — FEANOFAIRD HBMEH L 72 77 4 = —Bs L ERIC—FF 5 ) — ViSO A%
i L 7=, fEYpEE (B2 BhEY) - WFLEOMTCliX, ML 72Y —F2 0 77 4 v - %
FASTX-Toolkit @ fastx_trimer CTHIER, BHEHOMTCTlX, LAV —F2o 774 <w—
Bdll & 3% 50 HiF % FASTX-Toolkit @ fastx_trimer THIFR, WE NI CTIX, 774 ~—
BEHIC N-mix Z 856, NOB(7 + 7 — Nl 6 188 x U — -~ — 2 {ll 6 ffifH =36 fdH) % &
BLT, ZoBEZBIYBRL, il 72Y —F2 5 77 4 =—[s| % FASTX-Toolkit D
fastx_trimer THIFR L 72, Z D%, X TOXFITH L T sickle(ver.1.33)% H > T abE fiE 2% 20
KiGORINZE Y x| 40 HEUTORI Lol e 20X TR ZEEL 7z, U —
Fofaix, BHE - MYE - WflFE i, <72y F)—-F#E&EA2 Y 7 b
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FLASH(ver.12.1)Z T, R/NDELRY % 10 HHEOLETHA L -, WETIE, 7T
YUY —=FEEAZ Y 7+ FLASH(ver.1.2. 12 VT, &% OSIE 320 i, V—F
DIELE 280 i, RIKOERY %2 10HROLHTY —F2EA L, MO TE Al o7z
U—FxfH L, mHe b M SoEREEREL, BEREAGEZITo 72, FROEEZ I HIC
2[0{T o7z, B4 DFEEDIEETHE O NN ZHKE L. O %17 - 72,
Qiime2(ver.2021.11)® dada2 77 7'4 v TF X ZHH| & 7 4 XFl % brE L -, REKER
e ASVERZM L7z, BHSH - MY - mFLE <k, BUS L 72 fR5RACSI %2 NCBI O nt i<
%f L. BLASTN(ver2.11.0)%fT\>, REEHEE L 72, £ DfthD T X — & — 13EH#E D 5 TFfT
57, BHTI, feature-classifier 77 74 v Z T, Hf5 L 72fA&KAES & UNITE(ver.8.2)
D 97%O0UT Z i L, RIHEE L 72o BB O/ERKICIZ, Alignment & phylogeny 77 74
VA L7, Qiime2 D tools export 77 74 v T qzv IERD 7 — 2 % BEA[fE 2 7 — X I
B 7z, FONMHTFERICOVWTIEE, T—2DEHEEEZEE LT, U — N 100 L
FobDEEML (A et al. 2018), 72, FWHICOWTIEZ, HTEM 7 2 7#icow
THRONERER L2, £, WABEHOMT OBRICRIR IR S W2 BEICOW T,
FERERL 72,

MR

Bxiic k2% a2 BROFE L B Y FIFTE)

2016 F 9 Hic ¥ 7 afiziin 2@ 2 g2 MECHER LTz T A, 9H 11 Hic, 4
DRELFTH B 30m BN 2B EIcEBT LW 3ENRO O F ) afix, B2 E1EA
CEAITE 2R L 72(X 4-1, K 4-2), €T AI AT TIRFELEF/ alics T 2@ KD
TN ORI DFER, FIL F 7 D Sy F 1k IR LEBEE OB 2 Erihin:zc &
DBHER I NIy T2, ~—F v 7 %7072 2 fliRIZ, AARXANF O 21T 5 72
BRICRE L. B AHFTEI 21T - 72 (X 4-3),

2017 10 H 15 HIC, BESG A BT, WAHHC =)L E 2 o 2 2 HR0H. $hH)
. EEBICXVBBOMIONZZD, BRICZENO ZERINLER L7206 : X 5-1. %
oo X 5-2), 7220174 10 H 16 HiZ, KFAICHEOYH 28 2 CTFEH I o 72 ) % i 4
EWEL., 7Y RAARX T T EIT272(X 5-3), @EiEic X Y BEHIcFbRONARE
BARNERICERE LA, EMITEETCWRZEEZLLNIFHARETHD, K
FACHE O N2 720 RIS H T 5 B HEAR b ifERE & u72 (K 5-2),

B X EDOITEI OB & —E DNA 200 (X1 5-1) icX v, WY L Ffkic REREAIRE L,
BOMIWEE LCHHAT2Z EBHOL 2 Lo 72, 2011 E2 LFEE L T E ML M
DHDO=FY IYANFOMENRTAEICLY, BOMATWEIZ, T TIKHL2ICE S
T\ B f¥)(Fujiwara etal. 2016)IC & &% &3, FHESLEBHRES, SRaEY0FHI LT
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LLlEzbNT,

B Y THE O DNA ST IC X VBRI S iz SRk EY)

3HLSEF 6 FED S EREL L 7238 0 fH 1 'E © DNA bt DGR, e _ L AEY) 1 30 & 39
BRI T NT=(FK 1), F 7Bl Asteraceae 13, R TOHR LN ORI NAZ(FE 1), £
72 2 TF} Polygonaceae b . BT IO TORN,» BB X 7z, X TFRHCIE, 2011 4F
ICEE A T=h v IV ANFIC X 2 VITEIDMBIER X L7z X =V N Persicaria nepalensis b
& FENTHY (Fujiwaraetal. 2016, £ 1), AFEIFMIAT 2R 2ol b X 17,

Mg ECHEBRAOLNS XV Y 7 H Impatiens noli-tangere <°Y 7~ X Amphicarpaea
edgeworthii 1. JAIFICHFENRZ L —iio 2 fHromitidhiz, AXRETHETLNLTWS
EEZLINDE =Y V(T —Y)Momordica charantia ¥, FEH & IR D BRI AIE 3 5 K
HmofncormtIns, ¥ 7oavtyyvE(~Y —a— V) Tagetes &5 IV L
(71 I —\V)Matricaria chamomilla 13, {FEHICH F N7z lB T CO R X 17z,

BHBEOMITOME, 25F 31 B K 2). 7 7 7 4 U8l Aphididae 13, B %
< e2CcoMhr bl iz, > 2 vy a v Nk Drosophilidae 13, G TH %R 3
ToOfh» bR I N, [BHECX 7 af» bRET 55 3 v Nk} Psychodidae 13 —B4
HoEToMLrORmHEINAFE 2, ¥/ 22FHT 724 ayyay T
Drosophila bizonata (355 2006)1%, —BIiid 3 Do & KT o L» b d iz, —
77y BT oW S X, dA e T XL T LY Eusilpha japonica 3% M X =28, b
DI D> & IR I T e Do 72,

R 7 2 7 ) D HT OFER. 28 B 38 @SRt E Nl Ry KV X7 J& Phallus 134
ToMim e el L TR I e, BifioAa TRl EnitAd4vnf 2 T7)E
Postia ® X 512, FFEOHMBM THRININAZD DD H o72(K 3), AIRDF ) aThb <4 X
7 Grifola frondosa |3 —BATH O 1 #E2 S dv, X X U A 7°F Suillus luteus 13— D 2 ##
oI Nz, —RNICABICEY T L LEZOND 7Y XY Pterula subulata 13— BT
D 3FErLRIBI N, T, DUETZEHAE LTI T b 00, BIFEEHELS
% & 3INBAF T X7 Pleurocybella porrigens 1%, JEIPHIC A X FEDOHIEMMPELEL CEFH
T2 —fhoeToltnr ot I n (SR 2011, £3), —75, ETHICH L CTWw
2 BT, FEERNICAE T 2IIGTORNTIIAF e 7 2 I I nizd o7z,

FLE O 0 ORER, WELE 1R ISR, B 1R B3RS S s, WIFLE TR, K
Y FZXFREToORN R cHE L TRIBI N 72(FK 4)e A X Canis lupus familiaris °
3 Felis silvestris catus 3BT OREND D% KB S 4. ¥ & Bos taurus |3 BT OffH
LOARHIN(FE 4, —FH. oL bDHR, =F v T F 7~ Meles anakuma.,
=K vV 4 X F Mustela itatsi, =75 7 7% F Lepus brachyurus, & X 3 X I Apodemus

argenteus. =V N7 714 X I Apodemus speciosus speciosus. =¥ VT ¥V Martes melampus
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melampus, ¥ 7 773 7 a7 % Yl Rhinolophinae 7 &£ D, FMIF - BILNBRE % hulic B2 3
5 BB SRR S e, £ ATRIKOL Y FYRPT D 7 v 7 iipishT
W5 H Y AR I Chimarrogale platycephalus 73—BHt D 3 B2 bR S L7-(F 4), ST,
t = N U Hypsipetes amaurotis <° 71 7 A Garrulus glandarius >, —Bt & BT 0K 1522 5
BTz, £, —BH O 1 05, BRERIC X Y HEEIEIB FHEN) & BNA D B4 5)
FEPIFEICHEE T T\ B 7 = X H Nisaetus nipalensis 23 H X 1L72(3 4),

ER

AW CTEML 7230 FIPE O DNAGHTIC X b, EYFE, EE. RRE, WilE. B
B Lo ERAEMD, BEEI/REL 2BV MFIWEFCEINTHE T ERHL 2T
rolze Eio. AWIIE L IZHNC, 2015 FLARERSHCTH L T Z 2WHED DNASHT 225 b .
LR osEROfM, 2, B, FEFERMZ L), A8, PR 28045 H0
AP I w5 (IR 2023, BRI KFER), b DfERIZ, Kth 4 A X A8
FOHEEL NS BARFICER L, =& v Iy NFREREGIERICAERT 240t %
BOMIPEE LTHHALTWEZ ERRLT WS,

THICARIFE TR, =R Y IVNTFBREEREYZ RV IWEE LTHLTWwS Z
L, B EEOTEIE. BT YE OB, DNA SITEOEBO FiEZ v Tilo T
FRLAHL 7=, 72, BRIHICO-2HELBIZEICX D, DNA ST O AL L TIHILET %
TeHRTERV, ERICEYSEED XS BIRETREI N, £ X5 iR 2 fE TR
BT OoNZO2E RS2 B8 TEZ, @AEMEL»L, BVAIWEICEINGE
B PR &b —ERIcO W TiE, B 2EERTE CHEE T Bk z il L TR
CEZFEBIRY, BOMNTFADbDTHLLEZ LNz, =R Y IVNFRFFRAXRANT
Do RE T 20 I CAES - RREZHE L. BHICKRBIR - TRY 1 2178
FINEFTWMEINTELT, EEOPMBMY ARELPIOWHE L b, T2, ¥/ 2
FomPEIcOWTh, 200 Dffko iz ) ilo CHEEMMH L TWw2 2 L3, Bt
FECBEICI VL2 Lo 72,

B FHFPE D DNA ST D A TR, B S iz AEMBEBRIC LD X 5 REECTRE S h,
ED X mEEERTCHEMAICEIMNTONZ02E2TET S LI TE Ry, SR X
NEWHABECHEICO W TR, FEELOBMERE T —FBEI N L Hic, P ES
HEFEY oW (FEIRIEH K£FEFR) CH(Mattila et al. 2020)%, FFbHIF-o> THIHAL T
ZHEEEDE X HND,

¥ 7. BHEICOWTO DNA ST OfER. A4~ F VU Tenodera aridifolia 717 + L
> Trypoxylus dichotomus 72 E 3SR X 7z 23, b DA E 7R & [EHAE) X W& 03 PE %
BOoMoTELLizFEZLICS W, 20k, BREAKOHEIC X 2 EEMMOfic, #EP
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%G %l U - RN A & £ 5 AlHetE D B 2 b, SRl aRET s % Tdh 5,

¥ 7 affi(~ 7 27O oTEER, 28 kBl 38 Bl I iz, ECoffnr bR Ik
Ay RV RTIEIE, TN SRRONE T 2Rb, ~zHA Y ORR 25 2%
CHEIFE 57201, FEFITHEBR L OGS BIED 2011), * 7 I cEiid 5 7-
O, FRHCF ) aBO 723y avyav A "ThEORRFHCY~F A 7Y Meghimatium
fruhstorferi \HAT % A& X HC, FhEELT 2S5 C L 3HE X CTw 3 ([EHE 2006,
Kitabayashi et al. 2022), 7z, ¥/ afHD Ny F %5 58 2 %5 L 720K O g o3
BcBs T 2 8%E»r b, @EELTFICHTEZMET 207208 bED. ¥/ a0k il
W% & D ITHMHERE I N T 5 (ERIZ> KRFER), 207k, BEEICHFAFELZD
BEfiI N2 T, ¥ aHOBIHCHFLS LT AEEEDEZ ON D, BFOMTEH,
5o, B 2HEAKTIC 2 D F ) 2% 5 TE) A HE X LT B (Takahashi et al. 2019),
Takahashi et al. (2019) Tli¥, ¥/ 20FICZ VANV ZXEHAZFFObORH Y, =F v IV
NFLZENEFHL T LD TRV LEERINTWS, £z, FHETIEZRWAFEL <
MEFIC =R v IV NFBF 7RD L X R Lactuca sativa % & 5 1TEI 3 E TN CTEH D (Yokoi
2015) , fB) ZUE A D 72D I M E R YE A BI L CO AR ZRBEL T 5, ZhbD
TG I N L X R0 F 7 ap b OYE ORE (Yokoi 2015, Takahashi et al. 2019) 1%,
WENDKEBICHERINT VB D, AR AT TS 2B TEIC b fibhTn3
AR E 2 b D,

AW TiR, —BEATOBNLLDHR, Z2~XAXA T AR I L EDHIHEPL, =Fv )
THF, L AARI, FAVETAFRI, XAV Tave IRl SV T v EPBRT
I iz, AHUECIE, BAFERGES ICH O BAFAET D 2009 F2> bkl L <fThi
Thh, Bk 2 W EET 244, KIEMRICH] ik < 720 o iGE) 234k L THE
JEX T (ARINA —o b — 7 HAFRAERRS 2009), Zi5 D2 &H b AR SIE, Al
Wb 8 CRAEFEM X T X 2 BILOREIEE OfE IR, BFAEEY) 234 B RTRE & REF & Bl
BREMERFIN TV EEZLNSE, AIFRICEY, =F v IVANFORY FIYE DI
Frick v, HRCEBMESHL WAL EEY OE B IR IC b HHk T % 2 ek
BRENTz, SRIGHTICHELZDIF, CRETIKEMLTCELZBYVAIWED I H K —
Hoach sz, 5% BYMIVEOBTZED T2 &T, XV EKRREYCHD
o S h 2 aEerEnH 5,

M xgEn, BYMNI272004EY, B2 0IEVHEOYE 2 RET 2 -0 1{THIT 2
#Hipix, EEFOREL B L THRWEEZONS, EEL I, BEBEIVE*RET 2
BRICHT 2 78 & X v 27 DFHT % 17> (Fujiwara et al. 2017), X ¥ 2D AR 0 B % $56 2 & B2
G E CORRBECHAE L. ) Sm~4) 180m & #E7E L 7= (Fujiwara et al. 2017), =74 ¥ I
NFOIEEIRACE - {Eh)OEHEHEL, BB lkm~2km & T T 5 (4 KRiZ2> 1993),
EIRIC, EELOMEL L. BOMNITWEHORED 72D ICEH LR L THLIREST 2
T CORMEEBO~—F v 7K CEHIIL 728 2 A, &RAKT 317 B EIEF I &
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R ENTW 5 (Fujiwaraetal. 2017), TV, B2 0 T CRiic® 3 2=V v x ) 2
FEAWTEBOVHEEICE 720, BECH D BRRIBEVE W FEE S OBIEME L b —3
L 7= (Fujiwara et al. 2016, FEli 132 KRFEK), T D70, {EEFRORE L ILIKT 5 &, @ Eig
X & D IEHEEE O WHFIFN T, RAEFTHRIMNIVWEORELZTo T eEx LN,

AT LY, FENCHE AR o T B L THH I EYniER I N, 2D
e, B X ITEM O O R ICAEMEREL T 20 TldR . Rtk A A XX
NFOER L WS BARRICHER L, FREARIR Y B oiniEEicAE R, £EF L. Hod A%
RANFRZD 7 za T /I LTSRS 2 AVdkoWE %2, BREMCHH LT
WA AR E Z b B,

StoESE

FARAZXRANFR=FR Y IYANFORFIOREKT 2L, @EEbldvozARofic
BTFIABR, I AXANFBE o, RAECTEAEOH AL TR FF{TE%21H®
5% 6), ZiE, HhoREE VI REOERZI C -0 ORYIOZRZNRITHITH D |
SRV IVNFRAFRAXANFICROMANZREI N VOO FERLEEZEZLNLD,
Mattila et al. (2020) DFHXTiE, bv I v IV AAFIC X YV EMELIChF~FREDS & TH&
DEY IR ENTVBGA. V soror BHEOH AL %W H X 94%IK - 72 & it T
W3, F72. Mattila et al. (2020) (ZFEIT X V soror 232kt 2 BT 25 & 0T 2 Al HEM: S
HbHEEZTWDE, EFLDHATMRCAARZIANTF REMT 27, D LLIFAAR
RAANF O~ —F v 77 20V ONPEWET 2 7213 L 2003 E& 5 AHE
HEEHLC& 72,

WEFTIC, AFRXANTFEEDAXANTF O, IV NTFRES GG H, 2-7 =
SNIR)—ARFABED T 2= AR ) =V TH B I EBEHENTE Y @AM KINP,
http://kinp-chem.co.jp/evolutionary-waspa-repellent/ 2024 4F 3 H 2 H#i2), T OM 2% b &I
PSR S, BRFEOBRE I TVwE, EELOMATRRINELHREY
KINLDEADBEENT VLD E D E, SBBGEESVETH 2, £/, MBHO T
7= Pernis apivorus 13, ARXANFOREEZBOGHLCIHZEHE LT3, Z0BEDLI
Te AR RANF IR TR ES TEBBIRINTE Y, ~F 7 <35 0D Tk s %
BLTWS I EPRBI T SUNET 1997),

BOIWEICIIREELR D 2O BHERINTE Y, BIFMICR L & BRY S NER
ThTnl, T ZH, AR A TR, BYMNIWEICKHEESS 238546, %
DEERBGCTZVE STV T L20%ET 2RRESEZZOND, AFAXANFZEL T
FOREITMeHEERE., BETFELH V. 20 3B TROLE & OEELEY O
B, A RGHCHER I N EEARE TH 5[ 2015), {LFRRBESIC X 2 bk
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72T RL, AARXANFZYHNICZET 2R BN TWEICH 3 & T NIFH
R,

AR TIZ, SRRAREY, BOMFIWE L LT=F v Iy A"FIFHEATwE L
., WX EoTEImOFE, BT WE OB, DNA 917k o oHE A ED
BB EICEVHIDTHEIL, SFHALZZ, 2o OYE DREBEE LK IO WTIEH
LRI oT0AVWESb DY, SHILAEIMIEAVETH L, EEOIE, 2011 F20 5
o LEBL CE MG - MR, ChECICRIMLRE LT 2B IMEOY v 7,
fBE S 2Kk 4 T — 2 2 RALTE Y, 5B EHZZNO DT EED T T L
T, IO REHKEEEYOFHC, BYMITHOFMZHL2IC LT 2L BHRETH
2LEZTVWE, EHELOFETIE., =F Y IVANFOEYMNIFITENZ. HASGHORE A
BB CHERINTW S, Z07o5%, i, 2EICESD=Fr Yy IV FHEHED
KB ET L, BAEEEABAREREADIED 0D AREZIEH L CRENZFHE% 5
ML, BEEL TV e MET LT w2, BYMFIWEOSITIC X 2% oAV o H O
R, chFECIChvHizRET, =Fy IVANF LB OEYMHCARERR L OB
DY RBFET 2720 0FE L LT, FRENDDOTH S LEZT 5,

T2, BOAMFITENZ, Pvav IvAa"FoXE e ) 2EMKEERITI AX AT
BAERT Z#EP R b LT HEZR X LT B (Fujiwara et al. 2016, Mattila et al. 2020) , % @
e, ZNHOHITh, HAREFMRICEHICER T 2L EWD, AX X ANF 1T+
ZEOMNIPMELLT, FPva v IivAFIACHeORTWwEEEZLNS, 2L %E
FEL TS ZE T, Fyay Iy AFLERNICAER T 248k 4EY & DEYHER, 4
R RER D 2, BHO I LT 2N TE R EEZLN D,

KWFICH 720 . BINKREXWEBRK OV 2 RIECHE, PRREXEBEOBR O HL
Aicid, BEEZIZERZWZ7ZW, $£72. ARIIA — F —7THABEERSROT
WTANE S Ko iz, —BH o Bigic s CRBIMAES /REARITRERE, =Fv 1Y
NFORBEREY SRt v bz, FMFEEFICOEL R CREY Vv
2o FREISEOHAME —~KICIZ, BREORIEIC S %E Wiz vz, MBEROE ©
Tz, =8 v Iy FREFOBEMOKE L MHFFIC SN Wi, Ez,
DNA D7z D =F v IV AFORMEE 3 v TV FEIEFEIC O WT, — Mtk HE AN HARTE
KA OIED DRARMKREF)OFEFHKK, FARKHEFEORR)INEK., RASHEEOFHE
B e CRIRDEEERAREIC W72 7272, ARWTSE 13 ISPS BHIFE: 1P26292181, H#4ll
W E5EE 15107621, AiMEEN BRI F 2 7 v e 2 b Y —IREBFH O 29 [
MR EZF D TH 2, ZZICHLTLeLEILEHRL FiF3,
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[ 1.20154F 9 H 6 Hic—BHHi 05 A OB clivy L 7=, @Zigick 24 X2
VY 2 O Y TH).
Fig 1. The gnawing behavior of worker bees on Mosla scabra captured near apiary A in

Ichinoseki City on September 6, 2015.

2. 2018 4F 10 A 7 HIC —BHi O&EIES A TG L 72, B0 AL IC
LT3 REOEY (IME
Fig 2. The substantial materials smearing around the hive entrance captured on October 7,

2018, at the apiary A in Ichinoseki City.
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3.2015 % 10 H 7 HICERIL 728 0 (fUPEPcRA I N7, Ao ho—
Bl EonT X5 BEAR SN R bER I N BV LTRZ 303D
S BE M EOER D A€ Y 1 1 mn.

Fig 3. An example of Lepidoptera larvae found in the smearing material collected in October
7,2015. Some individuals with gnawing-like marks were also observed. The shiny black part

visible is the head of the larva. The scale at the bottom of the photograph represents 1 mm.

L « ] |

4-1.2016 4 9 A 11 HICHERE L 7=, B2 g VB LN T - =% 7 281 Blic
ENHTTEY, BEL, WAEELICRsTHd Db H o7 FERFICBEIC 75
D HEEATE Y HOFRFEIZTE o7z,

Fig 4-1. Mushrooms repeatedly visited and gnawed by worker bees confirmed on September
11, 2016. Some were already wilting, discolored, and had their stems overturned. At the time

of discovery, they were considerably degraded, making species identification impossible.
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42,2016 £ 9 H 11 HICHZ L7z, Ehp 0o x ) afioSy F 2 CiA
I B8 = ARG L 2Bl 5 oY) Y L 2 iR). 2 o s i, KHICk 2
D %X TRV - 7=,

Fig 4-2. Worker bees vigorously gnawing on a patch of withering mushrooms on September
11, 2016 (image extracted from recorded footage). Immediately afterward, they flew away

with mushroom fragments held in their mandibles.

43.2016 9 H 11 HIcHig L7, ¥/ 208y F2iinztk, RELED A
FITE) 21T o 7B 2 R(EEPREHARAL, ~—F 27 H0), ZORMICITE
AT E % SRR,

Fig 4-3. Worker bees returning to the hive after visiting a patch of mushrooms on
September 11, 2016, performing smearing behavior (yellow arrow and marking in the

center of the photo), with substantial smearing materials observed around them.
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5-1.20174F 10 H 15 Hicdig L7z, B2 XV EY T o BMHD b D
L REbi s BRI ZIER L Tz L 72 D D# 2 mm). FR S+ AEYEATIC
EYITERIE 2 KRGt L 724558, 7 2 STkl Psychodidae sp. & 100% D AH[EIE % 7~
L7.

Fig 5-1. The image, taken on October 15, 2017, shows a pupa likely from the order
Diptera, smeared onto the hive by worker bees. The black arrow points to a magnified
view of the pupa (approximately 2 mm in size). Species identification was outsourced to

Bioengineering Lab. Co., Ltd. and the result showed a 100% match with the family
Psychodidae.

5-2.20174F 10 A 15 HICHRE L 7z, @) 2080 X 0 BUAHICHE Y (1 o 72008
HeRxonz gl &9 61550 i@as v,

Fig 5-2. The image, taken on October 15, 2017, shows a larva likely from the order
Diptera, smeared onto the hive by worker bees. Body fluids were released during the

smearing process.
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E&&mnilwﬂmakﬁmbﬁ%bt\ﬁﬁ@%@ﬁé%&@if%
ISR - CE B2, YRORHEEZ TS, HEE S NIRI 2 H
7.

Fig 5-3. The image, taken on October 16, 2017, shows a worker bee returning to the
hive while holding a moth larva (circled in yellow) in its mandibles. The larva appears

to have bite marks, indicating it had been gnawed.

[ T - = S = -
i 2 ) ¥ > .
S I ¢
[E= i . 2T T n N
~ I3 51 . =2 253,
"u;.: - = : X
3 v -

[ 6. 2013 FERKZE, HAHOEFRG HIC, RABBR L 7oA A AX A NT O %
B =F Yy IVANFOM TR CTRT T L, —HEOFITRITIAAT.
FFAAXRANFHESTH L, BYOMITEIZHGEL 72 B ko b opEk
URREVEZ V=8

Fig 6. During continuous shooting in the autumn of 2013, V. mandarinia suddenly

attacked the hive. Worker bees panicked and fled, retreating into the hive. After the
hornet departed, the worker bees began the smearing behavior. The black spots

represent the smeared materials.
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* 1 fEvE (B EAEY) oofrlik e ol k) — (100 Y — FLLE
Db DO %7RT). Identity (3 ASV Bibl & 7 — & ~— 25| 0 —F L 7= HH 0 E & (%)
%7~ L. Alignment length (3 L 72365 R (bp) 71 3

Table 1. Results of plant (terrestrial plant) analysis and the number of reads detected
in each group (only those with 100 or more reads are shown). 'Identity' indicates the
percentage of bases that match between the ASV sequence and the database sequence,

and 'Alignment length' indicates the length of bases compared (in base pairs).

Scientific name Morioka Itinosekil Itinoseki2 Itinoseki3 Itinoseki4 Sendai Identity ;t:g:hment
Actinidiaceae sp. 224 1318 317 274 100 334
Ampelopsis sp. 1147 100 334
Amphicarpaea edgeworthii 116 100 334
Anemone sp. 170 100 334
Araliaceae sp. 2822 100 334
Asparagus officinalis 306 100 334
Asteraceae sp. 27551 2582 22582 26408 33941 885 100 334
Asteraceae sp. 124 97.3 332
Brassica sp. 653 100 334
Brassicaceae sp. 915 100 334
Canacomyrica sp. 472 97.3 334
Centipeda minima 284 298 100 334
Chenopodium sp. 688 100 334
Chrysanthemum sp. 224 1609 646 187 124 6558 100 334
Clematis sp. 161 100 334
Commelina communis 209 100 334
Commelina communis 974 99.7 334
Cucurbitaceae sp. 566 100 334
Dahlia sp. 229 340 289 100 334
Diospyros sp. 125 100 334
Fatsia japonica 1040 100 334
Galium sp. 885 100 334
Glechoma hederacea 849 100 334
Glechoma sp. 436 135 262 375 8448 100 334
Humulus sp. 174 100 334
llex sp. 103 100 334
Impatiens noli-tangere 399 100 334
Impatiens textorii 129 100 334
Juglandaceae sp. 128 100 334
Lamiaceae sp. 101 1348 100 334
Matricaria chamomilla 4083 100 334
Momordica charantia 3426 100 334
Musa sp. 22223 100 334
Musa x paradisiaca 223 100 360
Muscari sp. 244 100 334
Onagraceae sp. 125 100 334
Oryza sp. 1413 100 334
Oxalis sp. 332 160 3122 100 334
Persicaria lapathifolia 179 134 99.7 334
Persicaria nepalensis 1333 408 188 713 146 100 334
Persicaria nepalensis 625 129 110 99.1 333
Prunus sp. 151 100 334
Quercus sp. 261 100 334
Raphanus sp. 267 100 334
Rhododendron sp. 375 100 334
Rosa sp. 226 100 334
Rosaceae sp. 618 100 334
Sicyos sp. 225 100 334
Symphyotrichum sp. 113 100 334
Tagetes sp. 1074 100 334
Taxus sp. 1045 100 334
Theaceae sp. 167 100 334
Zingiberaceae sp. 195 100 334
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Table 2. Results of insect analysis and the number of reads detected in each group
(only those with 100 or more reads are shown). 'Identity’ indicates the percentage of
bases that match between the ASV sequence and the database sequence, and

'Alignment length' indicates the length of bases compared (in base pairs).

Scientific name Morioka Itinosekil Itinoseki2 Itinoseki3 Itinoseki4 Sendai lIdentity ;Ae‘:g?hmem

Allantus luctifer 2179 97.4 313
Aphis gossypii 3256 100 318
Aphis sp. 364 1678 100 318
Atractomorpha sp. 102 99.4 316
Atractomorpha sp. 1552 99.1 316
Cloeon dipterum 355 97.5 317
Delphacidae sp. 2262 99.1 322
Drosophila (Sophophora) auraria 919 100 318
Drosophila bizonata 133 99.1 318
Drosophila bizonata 260 6349 6702 100 318
Drosophila bizonata 102 98.7 318
Drosophila sp. 283 99.1 318
Drosophila suzukii 136 100 318
Eusilpha japonica 54269 99.4 313
Galleria mellonella 49488 97.5 324
Harmonia axyridis 233 100 315
Limnephilus sp. 258 97.9 329
Loxoblemmus sp. 19162 98.7 317
Loxoblemmus sp. 353 97.8 317
Loxoblemmus sp. 280 97.8 317
Loxoblemmus sp. 263 99.1 317
Lucilia sp. 2926 1198 99.7 318
Myzus persicae 150 98.4 318
Myzus persicae 3605 98.7 318
Myzus persicae 1661 98.1 319
Ostrinia scapulalis 468 100 322
Oxya sp. 271 2888 99.1 316
Psychodidae sp. 1198 503 98.2 217
Psychodidae sp. 2707 97.2 218
Psychodidae sp. 2281 97.7 218
Psychomora sp. 108 98.2 218
Psychomora sp. 1540 97.3 219
Psychomora sp. 153 98.2 217
Pteronemobius ohmachii 122 99.7 294
Sastragala esakii 524 100 297
Scaptomyza sp. 243 98.7 318
Scatopse notata 296 100 216
Schizaphis graminum 1403 99.1 318
Scirtothrips dorsalis 152 99.6 270
Sepsidae sp. 104 921 97.2 317
Stegobium paniceum 205 100 298
Sympetrum frequens 213 99.7 315
Tachycines sp. 626 97.5 317
Teleogryllus emma 1465 1923 99.1 316
Tenodera aridifolia 1421 327 100 317
Tenodera aridifolia 294 98.4 317
Toxoptera odinae 5607 100 289
Tribolium castaneum 23340 2243 100 318

Trypoxylus dichotomus 368 100 294
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Table 3. Results of fungal analysis (Agaricomycetes) and the number of reads

detected in each group (showing only those with 100 or more reads).

Scientific name Morioka Itinosekil Itinoseki2 Itinoseki3 Itinoseki4 Sendai

Agaricus parasubrutilescens 838

Agaricus sp. 661
Albatrellus flettii 125

Amanita citrina 119
Amanita fulva 890

Armillaria borealis 6373 536 497 406 276
Armillaria mellea 158

Clavariaceae sp. 163
Clavulinopsis sp. 154 748

Clitocybe nebularis 105

Collybia cirrhata 140

Coniophora puteana 792

Coprinellus verrucispermus 16859

Coprinellus xanthothrix 580
Coprinopsis cinerea 447 2497
Coprinopsis insignis 120 762 319
Cortinarius sp. 436 141 402
Cortinarius vibratilis 250

Entoloma sericeum 312
Gerhardtia highlandensis 143

Gliophorus sp. 168 852
Gloiothele citrina 772 409

Grifola frondosa 565
Gymnopus austrosemihirtipes 205

Hygrocybe sp. 139

Inocybaceae sp. 632 212
Inocybe sp. 101

Lacrymaria lacrymabunda 571

Leifia sp. 249

Melanophyllum haematospermum 101

Mycena maculata 117

Mycena pura 458 117
Mycena sp. 766 4167 2213 2373
Mycoacia fuscoatra 783

Phallus sp. 2867 602 955 7252 14011 20326
Phellodon sp. 381

Pholiota astragalina 151
Pleurocybella porrigens 1529 3987 2988 1660
Postia sp. 3450

Postia stiptica 1151

Pterula subulata 262 142 281

Ramaria rubella 1218

Ramaria sp. 3396 8539 6451 4764
Rhizopogon luteolus 235
Rhodocollybia sp. 725

Russula sp. 105 141

Sistotrema coroniferum 134 615 942 3098
Sistotrema sp. 684
Suillus luteus 302 196
Thanatephorus cucumeris 254 1518 100 177
Tricholoma sp. 136
Tricholoma ustale 415
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Table 4. Results of mammal analysis and the number of reads detected in each group

(only those with 100 or more reads are shown). 'Identity’ indicates the percentage of

bases that match between the ASV sequence and the database sequence, and

'Alignment length' indicates the length of bases compared (in base pairs).

Scientific name

Morioka Itinosekil Itinoseki2 Itinoseki3 Itinoseki4 Sendai Identity

Alignment

Apodemus argenteus

Apodemus speciosus speciosus

Bos taurus

Canis lupus familiaris

Canis lupus familiaris

Canis lupus familiaris

Canis lupus familiaris

Canis lupus familiaris

Canis lupus familiaris
Chimarrogale platycephalus
Chimarrogale platycephalus

Felis silvestris catus

Felis silvestris catus

Felis silvestris catus

Felis silvestris catus

Homo sapiens

Homo sapiens

Homo sapiens

Homo sapiens

Homo sapiens

Lepus brachyurus

Martes melampus

Martes melampus melampus

Meles anakuma

Mustela itatsi

Mustela itatsi

Nyctereutes procyonoides viverrinus
Nyctereutes procyonoides viverrinus
Nyctereutes procyonoides viverrinus
Nyctereutes procyonoides viverrinus
Nyctereutes procyonoides viverrinus
Paguma larvata

Paguma larvata

Rhinolophus sp.

Sus scrofa

Vulpes vulpes japonica

Vulpes vulpes japonica

Vulpes vulpes japonica

265
413 386 752
2642
919
2170 60328
1040
732
550
610
568
269 156 902
1628 7153 10126
4433
268 400
232
8800 4410 1570 8217 3492 1117
416 906
386
687
447
308
32002 4623 568
106
228
17667 51394 3096 12364
253
6437 10925
15709 322 1617 2814 3567 1829
271 499
284 138
124
716 196 29440 17009
774
421
203
8014 2878 17755
246
442

100
100
100
100
100
100
100
100
99.4
98.3
97.1
100
100
99.4
98.3
100
100
99.4
99.4
99.4
100
99.4
98.8
100
100
99.4
100
100
99.4
99.4
98.8
100
99.4
100
100
100
99.4
98.8

172
171
170
198
171
170
170
169
171
172
175
173
172
173
173
173
168
177
173
168
174
170
170
171
170
170
171
169
171
169
169
173
173
172
172
171
171
171
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Table 5. Results of bird analysis and the number of reads detected in each group (only
those with 100 or more reads are shown). 'Identity' indicates the percentage of bases
that match between the ASV sequence and the database sequence, and 'Alignment

length' indicates the length of bases compared (in base pairs).

Scientific name Morioka Itinosekil Itinoseki2 Itinoseki3 Itinoseki4 Sendai Identity Q:g;:n ent

Ardea alba 229 99.4 181
Ardea alba 922 100 181
Butorides striatus 1030 100 181
Butorides striatus 222 99.4 181
Corvus sp. 191 100 183
Dendrocopos major 249 100 175
Emberiza cioides 1051 99.5 184
Ficedula narcissina 2715 100 185
Ficedula narcissina 122 99.5 185
Gallus gallus 2221 100 182
Gallus gallus 262 99.5 182
Garrulus glandarius 194 791 100 183
Horornis sp. 276 97.3 183
Hypsipetes amaurotis 2487 2998 100 183
Hypsipetes amaurotis 448 185 99.5 183
Nisaetus nipalensis 682 100 182
Passer montanus 151 99.5 184
Streptopelia orientalis 587 99.5 182
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