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407, b

* KBGRB FIHEDUIE(SH2E) 231 7 HE* (Varroosis) (AR AMED Varroa gD & =, F L LTI Y SFAF

;gf;;;;::\'DT’fﬁLi/\’DTEL:%%#"E 4 & & = (Varroa destructor) (=& > THI S I SNIEREHETDH S, 2DX =
DEEIZLDHMHMLE FFL AR TA VR EDT A v AEGEH R Z T
ERITIEDERRNTH 2, 2D KX =X MRAY G EIE U, 5Nk
DEEZES>TLBETIEL Vo 27058 PHEIL MO RIE, B 2 13 Edihhes L
AHSER LB CTHRER TS 6 ¥ 5, 231 PRI IERERIES, 3 v AN F A BI4
DO—HEsnT 2,

HAT b KSR FIE S0 T e TR EgR e S ik b
FBRELHFHRDO—DTH %o z DFERIUIFFER S M—E8BOWE» L S
NTO MR E LR L T8 RBEDL IR TH 5 EBILIRADFE
DRIONTOLRC T =22 VHs LS N FIEL TR T
L OBIAFA 2L =3HFEL T EELZ LN,

#1 BETORERSR

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
@587 127 230 168 130 89 74 135 104 127 110
nar 973 1146 2427 826 1036 964 877 754 611 377
Fa—7 876 869 828 1186 933 803 498 343 601 66
7HhIy 18 9 24 42 38 62 70 119 9 142
JE= 0 0 0 0 8 2 4 4 0 1

BHRROFEERFLR(2012F LI B (BMKES | BEREERELIRR)

Bl SYNFAXSLE5Z E2 SYNFAFALIG_DAR(R)E FE3 BREAOS = (FeRYRLE
EEER(R) *A(H) KAR)

TERE RR(2).THRA: S
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FIESE T RR IR E 2 5. 2 T\ %238 7HE (Varroosis) 1 R % Wit
TAHINBEEMD X =, I VRNFANF A & X = Varroa destructor) (2 & 5 o MEHE
THRPRL Y MRS Imm IE2mm & EOR T2 HEME TR ~RMat
THL2DOEN L EIABE~HHETRSIEE 12 Imm (25722 C PR
MO E L Te 20 (R 2 - THZMICERE L L2100 TR 2O#
BTFFLARATANAREDIANVARENT 5, X=ZD b DIZDO0T
AB LR ERETHR OIS S e 7RSSR PR L A= ICAT L v
IYNF BT LML L D,

IVANFAFL L= P FEX=H (Mesostigmata) \ I fﬁvl?ll‘il’(Laelapidae) .
IVANFAEXA 2 X =)F Varroa) \ZFEE NS o Varroal&% 7 % =FH24)
B2 EPRESNILOIEIINBELDOT, 2RI THHINTOIAT
A % 2 =F}(Varroidae) & 2508 L HBUERIEL TV 2,

20004E42 V. destructor » Anderson. Trueman {2 & - TH M L L THR S
NI IVAFOREN DXL >TERLEINT VS Z LW
LMD T IVANFAFA XX =DFRIRV. jacobsoni b ENT T,
V. jacobsonil3.F 7 » ZDEWFHA. C. Oudemans 31904 4E12 4 » F 4
PTDY Y IEThYIYI W 3T (Apis cerana) > LIERL. DA =T

SYNFAFAREZEVDZRIEEICLT.IYNFEL ZZh D BT E,
ANFAZ5TA? > TR ANIFVEEAD?

TAER 13 A EFEFESTEIBLSICL TESEE2~10mmDIRD
ZETT . RBIRDOTEZICFE SN, ZDEFEFS>STERICLAEHDY
() BEDBIRTT ANE DFEIREI(N) S EWHIFEFESTE
BREERTEIFEAD BFMELAEBD T AFI2E I TAZER, D LI
RIELEEZEVNICETT,
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* Ogihara M., Yoshiyama M.,
Morimoto N., Kimura K. (2020)
Dominant honeybee colony
infestation by Varroa destructor
(Acari: Varroidae) K haplotype in
Japan. Appl. Ento. Zool. 55:189-197

Hbo ZOX=NEA Y IV NFIHF IR AT 1950 FALIRE HEZ
BRERRIZTLTEILEZ LN TV, 1990 454812 Anderson 612 & -
T V. jacobsonilZl3 73T IV NFTOAEIEL, £ IV IV AF TR
BIHL L OH =205 2 EARENT & 612, 3 a2 N 7 DNA O
KRG, b 73T IV NFTERT 5 X = (V. jacobsoni) L £ 4 37 I YN
FUEHERGZ T2 2= LG GBEFRDEL S 2 D2 Y, 200040
B (V. destructor) FERAZD e D35 12,

INPZT T HEMON TS Varroa D X = 45200 T B 44 #FR-
FZMB 2RO & 9 B 2IEN2017 4128 SN FEGHE O b
LA S0 SO R4 AR W#62017 12 & 2) Rt T (S OF| s #T3 Dsk
COMBERHCE),

Varroalg IV 3F~NF A & X =g (§4%)
varroa mites I Y SFANF A X X =FH (KFR)
Varroa destructor Anderson and Trueman 2000 I Y NFAF A & L=
Varroa jacobsoni Oudemans 1904 & % 7 I Y 3FAF A X L=
Varroa rindereri Guzman and Delfinado-Baker 1996
VT T—=A"FL 2x=
Varroa underwoodi Delfinado-Baker and Aggarwal 1987
TUH—=Ty FANF L 2 L=

INGATED X = DRI NI H 2 CEFE-BIHT 5 Z LML N TS
FLIVAFMITRLOEY TH 5,

IVNFAFA R L= b T7IATIVARF £ fITIVAF
PRV IVAFAFA AL = p AT VAT
V) UTT=AFA XL = RKNVAF BOY I8 F
(Apis koschevnikovi) 7> G35,
TUE=Dw PAFA ZE = Z =D b7 a7 I vAFL5HE

I ary FY 7 DNADIENI 2 6, 3 Y ANFAF A 2 X =Ds@Efa 1ol d
ZLE 6 XA TMONT VS, B LS - L § EELOIIRERIT, 2 —
ay SR T 7Y A TIT R T AT A ) DAL 3T I AT
LROCIESN HAR- ZARE Y bRAGHERL IO TESNTV S, HA-
ZATNI HAR XA FHILT AV DL 3T IV AF ORI NI
NODED IV ANFAFA 2 L= Lt favIvAFrelirs
PEENHAR XA L ECERT A M a v Iy A"F 2o lonrsicw, 2
NODE L T IVAFREALICOEI D ES EFELTVICIY
AT IYNFRLE=D L AT IVAFIBY 2R 70t
SN2, HRD I VAFAFAL XX =D% ATEEITh 2 WHEEL B
(Ogihara et al., 2020) ", 2D Z DL HARD LA I T IV ANFIZHFET S I
VRFANFA ZE =D BRIV FL LB THICECI LD Ml
DED X =HBHARTHARILTICEE L LD,
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FiEse

IYONFANET S X =AE () & Ve i) (2 FFAE L PCIRIE A S & U
CHELICIRETR S5, 216 D DIRRED X =% phoretic mites (%
Mo & =) reproductive mites (BFEHD &' =) L FP5, HFEH] D & =13, I A
FOWHD b R L EIT 5 LA B LA 25T 5 12 DU b IS
OMELTHREAHL T2, 7405, X =238 N7cfl) & Wehs g
I 2 e AU X =D ROIMI T 2IERT 2 2 L 224
oo T HliEl 2 2 L3 d bAA SRR L TR Z IE
T25IERVEAIL 2T CHET 2UEY D 5 RO X =13, h
HHNTHRBIRIUS e SR Y THE AV B O X =L 1%,

LRFADHEL =13 EE L TEP SN2 EATOKERLHA 2 BEEIZ A S,
COLE MEA=PEFEELICHEPCELEEPEDL I IZL TEADD,
WM HFET 2ALEWE 2 TH 2 D12 LT 5 L ORE TN D LT
W AAREITIIH T O R v, £ =13 % X 72 3 O EEOR TR oOfF b difk
DOENZFENS LI L TB T, 2OMICEEICES S N YHUIE > v
DL LEfE 020 K= ABHEOH T I YA F O R OIHE & IRk
PAEELGEIN BT 2, 2 T ROO—INIIMEREL THEC R Y. 20D
. 30 BERIC—IRDR— A TR NI TRTHECRE T 2, ¥ =DER
AR X, HE & = T3 5.8 H M X =132 6.6 H T, %—4#5 M (protonymph) , 55—
#7 Ht (deutonymph) Z#E TR 4 =~ E R T 50 BE X = 13D HHIZ R 2B,
HHOEF 2T 2 T1F TIrH) (parental care) | %47 9 o B 35 M55 D H Tk
LICHEE D E» GR LIS =05 =) ERET 502013 4E 10 KSR ME
WHERED | L KRRITE 25T 27 = v £ v GHEEORPM L 2n 60T
WI AT V) DG NI 5 12 B = L RBOR K = 13 e HBE T 5

BAZ1kicDZ
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SR 1Sy

6000 BUAOBELL  BEHY)
13 - -
5000 1
] RO
4000 5 1& %; 0)1 E?L'.%'- "
3000 1 g{ . ............ - EREOIEI-SE
2000 ' (EH4E)
1000 T fEhxiE
0 i i ' <. ..................................................... »
0 50 100 150 O AR
B % g #
6 HEOWTaEHET 5= H7 NOPERKICEELTS
K= 3T NTEGHREZ D1 TR 72 L IPALOMRE 2 WV 72 BRI T ) &
s R 7> 013 1.3~1.45 B8, JEE VR TLE 2.2~ GBED BGH T fig7e £ = H3H: %
NDEDWREDD 5o —H EHEF A4 7 M3 FEBREE T Cld s 7 mloH 4
IR R LI E SN HAOBEETIZ ZUE 202030 EHEEENT
VB o FERRORIHERIY, NS OFEARN e B L IEREOIREE -, & S 124
Db (Rfge Abk - AEBOTWA) 3DV % o T 2, BB SHFKIZ T TO X
—DOWIXERNTH Y L OB THAIINT 2 HIKE L5,
KRNI F WD PEINA I £ D RIT 7 78 5 DT, & = 38l T
THE) SO TEAZRTERY O X =L 75, EHUCETE L 7CHRIE T
PHYEGFETEZEDPMRTH S, ZORDEREPCL P H > TH,
X252 Z LR TH 2, I VANFAFA Z L= 3D
#3 RBLICEVERBEANFM 2 DR
E45H (SETOEENDIZEAE D)
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BEEDHRICELED B4 pt
& | SRR CHRIRERE » SAEEAHD P
AXLGL ZIEINES » FEHET A=
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IV AFORRIEHTL (T ABTNTTIRE OB IZ R VDT 4 =
W 2T ETBAYP KRBT E L = % 50 — BRI - IBE 2 &
S 2 MBE P IR S RBE) S ¥ 2 7 EOBRIE EOEI, £ =12 5 Tk
- BIHE L2 5256 2L L D,

S OUITHOEDOMMBEIL & YA & B ICABEREVFAET S L)
BoTETVS, 2D ANFA XX OB L VEICE X =53
AL ECER N PHET2 2L 5TV 5, 2D 2 L THEOBGLC
% DX =FFEPFAET 2 2 L2 Y EDRRICESAE L 2 s —
BTV 5,

FTATIVAFIE, IVANFAFA R L LI T IVAFAFA AL
ZD2HD X =NFET 5o TG IR T O A0 U MR BRI 7 &
H 200, FOBENZ RIS L > TRV ) S 4 XH3
A3 IVAF LRSS ARG FCIcHIC X =25 T &
RO SO N—I UL Y X Pl THTHITEINEETH 2
Ko & =2 HESNICHERIBIZEE->TL 2 0INLT 2 L SICHBEOZE R
JoNTH=2EHEIU L THATL 2 9 R 2HRT 2 Bl - WM ¢
AT IVAFIYEREENT VS, L EDF =L 5 TEA G
FYaAYIVAFILBRI- T2, CNOOWEPEDL IR AHI=ALT
WAL L T2 22 L A =SB R0 I Y AN F OB T 5 AED
Hn

AIETHEHEL TVWAIIIC A -DKBEIIEEICRESNZDT, Biilg
BAWEWIREEICTBIETE 2R T2 A EIELIEIPSHMSh TVE
T UL, KELA T IEAWEVWIREEZRR DO EIFH L (EMH
ICHEBREE D) &/ KPHBEIEICOVWTVWIZ 4R T2 &l
TEERARIETI NI KZOMBEN ESICEEHLAR TS
ET BREVEVWRREICLTE 2R T2 HEEEELIEIEN T X
HOEBRFICEBHINEL A INIF BRI BEIEABLT. g
DEPRNEFRFIL—BFHNICEERENVBVRREBICL T ABEHRE =
B TEZEICOVWTWVWRHE &R T IETH &I MA—ILTEIHET
T RHICEANICEER RV TRICEVIRREICT I EIGHL F-E
VWIRREICHE S ELTHRBICRA —FEFERTEEDRERICH
PoTLEIRBRP HNET CNICHL. ABTIIETRRICHEERIR
L) BBREICIRELAVW SO ZETHNIEENEFELBLA
FBAEL.EETEZIIBEITID T . BIBEI RN TOBREELAET
BIENTED  RELABEMBY LETHEL. 8B/ TICHERICE
DIILHENF HBPIEARBATYT . FLELREE LOFMTTHIERIC
BETRERVET,
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CHETAXAZEZIEIYNFOMBEWR AL TREEEFTWBEEZDS
NTEELZ UL 20195 (ST XA A1) =S5 R KFEDRamseySIC£-
T AT 2L MARSVETBEFH I N SHEBEETBELRERE
LTwWaZenr phhEL 7,

"BERs R £ ARITWWOECADRTREDEREZ F DT fBls 5>
NIEREDREREFTELLY REPES CERLREERTH
BT ABDRFBEDSICHEDHRICI DD THFEETEINTIREL R
EROHEBMEL TR HITTFELET DR EY S /RICHIE<KR Z
8. TS DZ<AHEEHAFTT,

BEFEBE COFMLBECHBACELBEEEZAV L DR
ARBRICEST AP IVUNF DI FERXBIENBASHICHYEL
To BRI F O ZERIENBBROREDAMAIICHNET AT (42
HZR@FIVYNFOREICOGZTRES T ZZHSEME (HZ5<—#IC
MEH)ERNTVBEITT AFAZLZZDOODTETRA 21T D
ATIRAEW=D, OFESEIE (EATHIELTRSBRAATHE) ICE-
TREVEFLEHAEFALTVSEEISNTVET,

FFLUNZIREEDIAIVZADENHZDEFICERIDEEZEASNE T, tH#
RAAEOMBEDP A EREED TVETH AFAIEZLAZDEREREIR TV
EEICARBLE AP S<HRENTVET,

A AT IVAFET TY) A= v SHFREL DT, IV AFAFA 4L
=W A I IVAFUEFETL LI SO EEPHE L TAS
L I IVAF BT I THIRIEAL TH LD L ThH b, HAIZIZ
7 AY HFEHT 1877 WA 10) SFITEA S ALRETIX 189040 E 8 b b
AT IVARFUIHEERPRIFTIVAFAFA XL =3 by Iy Iy AF
TR HA» LAY S H F THRGA L TV 5%,

P I3 IVARFIIFELTORE=ZAEDLIICE [, I T IV AFIC
Boleh FELOL I Eidbh b0y 1950 4L £ 4 3 7 3 wo3F(C
ZOHEAEPFAL L ZIEHRTIC A =R Z o7 b a Iy Fns
A4 AT IVANFADFEIIULT CLOR I S ICRTR R Re 10l 5
REEZOND, FETORARE OB ADORE I tav )7
DNA OfENTHER D 615 6 NI ER 3 X FHAR- & 4 BlD & = D554 2 #&
H U E =BG IR L LTI S hicZoonv— b 3b 2 EEZ bR
TV, =D MR 7ol r > 72 TI—n v 8 5dL7 A
VANDNV—bo b I =D HAED» G5 77 4 LT BLT 2 ) &
IR otv— b Th oo A4 37 IV ARFIZ X B 8EVKAIITDR S E

BERHIRESTFSIE



Legend | | Nolnformation

SYNFAFL 24 _OHFHS 0

- Absent Suspected Absent Suspected Present - Present

(Dr. Chase B. Kimmel) (704 B$ASE 1B RE1ERL)

TIYRFAFAZZ=DRERENTOLRCDREIA—A ) THRITH
2, (Kx, A—AFSYTIZO0TIX, 202246 HIC =2 —H v AV il
HBOWHEPGIVANFATAZ LT ZDFERINICIERZT, —a—
P AT 2= I B IE. CH24H K BEDO R G2 & te, HEHKX
WoOREIL2 X =OMRMETH 2 5B THEHE LI, SHAHZTICHE
RENTERBIAET73MTHE, BT, BHELKEOR Bt
1k 43 W D P E 5% B S LI TOMRME R KR E D ELON TV D,)

B T & =R S AU 2 AEARIELS 36X, 2000 4 12 38K & NLICERTH
GHBHL 72 Z DETHRE NI X =DBETR P IINA 2 ERAD L D 12
A,

AL DD L LI ICHEATIRI960FMRZE LS I T IV AFIIHFAELT
WICEEZONZND T v T IVANFAFA X ZZdp IV AFAFAL 2K
=R EY LI LD LRV BHEHARDBIHEDL 1, I v F
ANFAL REIFEESN TV EEZ LGNS,

FALT A ) A3 3 — e v o EHOBER L X5 77 A R R AAL &
NTe2) DHA XA RO/ DX =20 2 HERO X =D F1 L H KE 7%
WEREZ2EENTOT A% INLOMIBTED O OMO & =288
RHMEEBRLTORHEEP L, —H A= HAFL TU2 PR
FEVHERRT A 3T IV AAFHBRBT 2RI R £ LTl R >
7 OWETEH L TO 788 & 0 5 o ERROREREFEA X 1997 4N 2
O PIMED I Y ANFRIMEEA L, 2 DERHED T b, HIRERI O

BEICHTHBEEIE 5 BB (BT



FN FHERENEFEEETORETE

¥ 6::5c9) BETFR
1952 WEROST7 FRER
1955 | /¥¥ 2%
1958 A7 A28
1959 FE BER
1967 | FILHUT
1971 | INSTTA
1972 2% BAR-21 B8 s LURER
1977 | K1Y BER
1980 K=K
1982 | 752X RER
1987 TA)HERE AAR-218 LU0 BEER
1989 hFrE A28 s LU EER
1992 MEP BER
1998 TAIVTR
2000 R 2\ | =
2006 Za—I-7 EBE
2007 | NI (FTTE)
2008 | NTA(NTME)

ERINL X DEETFREANZLA BRI TRV R EOEEFRE—FLE
WZEbEZSNS

S HEALRY IR 2 ML S R 7R B o 2 s n fTb Ty %,

ANFA XX DR RIIIFF IR EPHON TV S, == —F
FiZF1 2 EHDIRPEIRLICE DTH 5™, 2000 4E 280 THRAE N
EANFA 2 2031990 FEAE I ABMILE CHbAT hict ZEA o
%o ZOBERIIETTIERL 12FETEREELIOMZILT TV 5, —F
5 S NICETIE BRBRIEE L < | F 2R E T M — DA 1 & & =JEK
LETHLA—A D7) TR IKETH L OB 2 0> Tv 5,

A=A ) TR AFAZL=ORALH CIed £ A 3T I F DA
PHIRT 27120 TRVFCIENET 237 7 =2 —F =726 AV
IYNFOFEREPRE L — AT A XX = Ao TL 5 2 EREML
TVa,

Py U IVANFAFAZ LR FEARNID L —0D XL TDOX =1t
A3 IVANFIUUFELPERRIEIZT AT T2 —F=T7D 3 VIV
NFTIEL DA L TR EMOEA TR OARIIEN Tt d3nT
R
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I 2001
I 2004
I 2006
[ 2007
12008
12010 Hamilton
201 (12 years)
[12012-2013

[__INovarroa
[==7] No domestic bees

Nelson
(6 years)

Chathams p

(No infestation)

Central Otago J -/
(2years) /77 Len}

4 Dunedin
(Front)

0 200 km
P —
* Mondet F., de Miranda J. R,, E9 JERICEOREROH
Kretzschmar A., Le Conte Y., (Mondet et al., 2014, PLoS Pathogens™)
Mercer A. R. (2014) On the Front
Line: Quantitative Virus Dynamics
in Honeybee (Apis mellifera L.)
Colonies along a New Expansion
Front of the Parasite Varroa 19924F121E, P v AHIEE R (37 7 = 2 —F = 7 £ O 150km Dl 274 D/
destructor. PLoS Pathog. 10(8): ) R . . R .
e1004323. BYEAET)OBIZI I IVANFIREL. ZOFIZT v T I VANFA

FA XL =DFOD 5722007 & AL O BT HERT 7 7 > K2 b
Y IVANFPEE LIS LI ZOD 5 TOR v, 2D R &
SDFEL TR EI »RRRL IO GO A 105l &4 /) — iz
BLTIRE 2 2 E T LICE =22 HEEERB L THX=ORAILHE
FHoR TV 5, 0F20164E6 H L 20194ES HIS 7V XD A T v X
EVTVER LIS Y 3T I 0RF 00 X =01 oh o 1o AEMEK- b
WOND T v T IVNFAFA XKL= Varroa jacobsoni TH - 12,

20184EGHIZANVENVY T, IVNFAFA L= cHFLEINI L3
TIVANFHBT AV AP LOMIIEENICRBE» GRS HiEE
THRECHMY LT O NI (HAR B2 X =R HH A O H 1 Appendix 5
p-45Z2M)o

BRICHIHHEEE 5 BRI [ BEETRR 15
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ISYNFAXAEZEZIEKREQLODEEFRICH PN FZHHFEBEN /-
EZh5. BAR-2/ 8 (JB) LazER (KB EMEIEh TVWES, 2hoMsE
ZFEEINORUTZDNABE T DEWICE TR SN THY, Bi-BT
EXBIDDEEBAIYNFAXAEZEZIHEHERTITIYNFICE
EL.EIIVIYNFICHDFETERSIEL(FEHLKR)LELED
REKRNIR 2 DGR CEERILAL. EIIVIYNFEHOBH LIS
SWHRFPIZEESEZZSNTVET,

IYNFAFXAE2EZDEETFROAEIFI90FEREZEDISTHOI TS
W KB 7S 7. 23—y AL T AUH. T IUHICHTHRLTVET 3t
LTIBEARR T IV EEDR KM N1 EN TN RSN
TOEL JRI D& 1310, 20 R DR ED ZLOBEICIBP R EHIL
FTIVNRTINELF TR BEBEDELRE KBEOAYEES
hTWET, BAERTIE2018FEICILBE. B E. AR THRE, TThh.
AEHIBDEAITIVNFLOFEMUIZIYNFAXA 2L 232 TKER
TUFo Fos ZARIVYNFDOSEBU IV NFAXAE2E ZH B SKEY
Tl BAER THIB DI YNFAFAEZE P KIRISH DL KELD
FRDBGETRICES-TWREEZLNET GEFEDBNAETIEKEL
PEINTEST BRICIENFEL M THKEP ERICE-TW
B2ErS HRPTKEDIYNFAFAEZE N ERICESEEZALN
FT KB DIYNFAXA2E_DREIESFRB T DTV EEDIER
EHRATHBEL RROEREREAEZER DB LENFHNET,

BERHIRESTFSIE



HiEIcHITS
YINFAFA G

PHRILKDIEH

HAED L I IV AFATA X L= RO R IR L ISR &
A3 IYNRFHLTIT IVANFOFORBRTE (O v — 1 s hiR b BEL
TEEEZONTO2) o TO Rt Bb b 3. tfa v Iyn
FRIEIZORIPHEINTOL LEZEZ LN BRI AT A 2 X =03l
HERTRET 2 ORPEG) S 2 HIMS ¥ Tw 2, 2 T 43T 1Y
NG BPAEIRB I L TR CRBETHE SN 12D, IV A FAF S
AL = MUOBECRE A WHEEMEDTR O 2 DD U6 1D o ) S HE S F I3
DWMEREIZA D (KF) 2 EDLL L Z UM TH= 3 HIORECRBEIT 5,
B4 I IVAFEEAE DA RILT A ERIC k-0 tELLR
5o EEII S OEITIRFAED A I 7 IV ASFHEGLFED 7 — I -
Rty oND,

E12 figes—
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FRAREE: I Y NFAF A 4 L= X 5 FRFNEOHEE %2 I 2
BADIEEL V. L LEL OFESE DG L > THEL TH Y S4
DFEFINEL 2 52 TV 5 2 LMD TH 2o BHENFA 2 X =25 2D
HETHET2 LR LICIRIZEAEBEPHEY I ECSTHHRE
TRV, 2OIDIIEL =HI7L EOWEA LHERIZZ { OB LI %2 & »
LTIV 0,

ANEOEH T H 2 EHIE BRL=HTAFL a4=narytrn—n3nT
VB DT L= HHUED I VS F B HREIR S N W HEPEIE /NS v —T,
BRI AR X = DT % { OFHERETIXIZ L A EELFT & L0
ThHd. L»LIDIIRRRTary be—n$5 2 LR K- T 3IER
W E =0T 2 P 2 MR L TO 2 WEEMES D 5 el ro s m >
TRMD 2D L RS NI,

HEANDPEAFA XX IFEC L - TRBZRS L 0H, Z DR <
LATBI 8 Z2 5 L2 SNTO RIS Y & IR E C OG-t T
H=DFEEZLVREDVHESNG, 2D LIZL - TEH L OGBS HES
R I LRFETHH b o LEERMEE X =128 2 VAV ADES
ThHao

BETIZ 200 EDO T A VZAPMON, FDIZ EAEIRZ =12 X - THAS
NBLEEZONTV S, IVNFOUANVARSOELERI» GO N TV
BH1980 RN F =S HIES 2 3 TREERH SN TR 512 HRTIL,

N w
ol o
\

N
o
\

N
o
\

Percentage of samples (%)
>
I

(3]
\

0
g 8 2 § &
-]
2 2 = < =

AW ‘AJD4

AgS 'AJ09

AdVI ‘AJD4

AdVI ‘AMA

AdVI ‘AWM ‘AJDE

AgS 'AMQ ‘AJ0d

AgS ‘AdYI ‘AMA

AgS ‘AdVI ‘AMa ‘AJ09

13 HAEOREFHISREHENEIIIAR
YERISEAE Y T IV B DB B R FIZET IV ZEE S TOE P12 T I IE—FlbEN
DIZXFL.BACV.DWV. IAPV. SBVDAFED A IV A& BIRFIZHE > TV Y2 T IVIE20%% S 7=
(Kojima et al. 2011*&1))

* Kojima Y., Toki T., Morimoto T.,
Yoshiyama M., Kimura K., Kadowaki
T. (2011) Infestation of Japanese
Native Honey Bees by Tracheal Mite
and Virus from Non-native European
Honey Bees in Japan. Microbial
Ecology 62:895-905.

BERHIRESTFSIE



TANRILL 5 THI &R SNDWABKE IR PRIE THRE S s
TR C RIS RS B P ITL TV 2 EEZ LTV 5,20094F
DIAET & HRDETOIMAE T B == 6 »OFFEED 7 4 v 2 2o
T4 Y @3 G 3MLLED T A VAR S Tv 5 an =—§ B AT
LTI 20134ED 7 A Y A O EIERIFAT & AT O BQCV 13.80%
P EDWVIZ80% S LT 1o, Z DD T 4 VA S 20% L FTH - 72
DR S LT 72 (p.32 THIE 3 A F OIRFAE A RIGRAS ) B, L v 3F
BB T A W AFFZOW T Appendix 1 p.33 ) o

FZICEOTEIERIZNBHIK

7 A4 v ADQBIIILIERDIMZ & AFA X X =DFAI L - TR 5 —i
DIFIRIZ, O 5 { BT 38 7 (varroasis) & #8FR S N KB40 FHED
JEHZEAYR ISR ES N TV 5, I ANFOar =— 2§ 6 ¥, il g
SELIER S T mlt T FA: 4 =JEfERE (Parasite Mite Syndrome, PMS)
LXids 2t § 40 (varroasis £ PMS E ORI TR RO HTOXINE LG L 5 TH
B0 —EIZIZ PMS I3 IS S N2 RER Lo L, 70, L Y BEEORATTREY £
T) o PMS WX B ZEREA L G N2 25, 2 513, T A v A KGR D 2 1R
BYeAE 2 LG EE 2 TR F ISR S T U IERII MO
LT A HIEUIG, 2 — 1 SR, Y 2 70— P TV B,

PMS®DEEIX
- HEEERS ARy MRS B,
- ZEPBEBEOFIIG TR ABZD ERESIFLTORVEAL Kotcghh

¥
-

15 HPFICESETMETFRLORE H16 REEICESEIEFTLOM
ICH=HBUD b pt)} 137 BEsi=

A T o N
L. % - - b
| - 5 .--..- . o ‘1_. g
. LS B AR L% )
. i
- A, :

20C0OIE09000, €8 €66 6 &
E19 \EFBICE>TEHNHFShIEE

18 JEATRO/-HHRHFBRE|EID

| S GO mrds

17 SEHEPMSOERE

WRUBRHLhEHFRSND

BEICHTHBEEIE 5 BB (BT



20

DL#ECHS,

- HOBOKIELIK T RO S,

- DWV O & 25N % RO EUR O 381,

- IR L R YRR E L TR LD 5 T RAZHE LSV, &
TS - 12U R 2B [T 0,

- HEPH»LONIWASBIERSN D,

- 7 A Y IR bR AL 12D RABICIC Y T4,

- WMEHEEOR TR VIEfY O A THREO TR A LGNS,

% OEEE) Tl AR ORI & O AP 5E T 50 2

VNFAFA 4L =T L =FN T 5 WP o £ = D38 H I E
2785 T 5o P2 R0 £ = ORI LS IER (S HE T h 5 25 28R
HEPZ2N#2 RO 5 LREELOC EL=FDHFTE L angf NRE=
Fltau- 7 v o3 ) F— M (T E AL ve) ~OIMPUEDFERIX 1991454 &) 72
W2 2 OWPED & =53 3 N F Ol TRIBFEENC L & 70 L%
265, 7 AN A HIRMOFERIL 1997 4E T Z OBREEEDO I 7 A

) AL BRI E L b X = OBk OFEN 2N TS
IR S S TCPRH O TRV, — I v Ar £ FRES T2 ik
EBHD A ZALBHOLNT S 3R X =H 2 WA LT 2RO FEE.

BEIRE=RND2—7y A MO L, BEIEHEEWRE (2727 T)8) D
WL TH 2 AFA XL B CTREETDAT=ALIZLS tau- 73
= MEFUEFEDS SN TS SRV L DI L =F 50—y M A b
DOBALTH 5, tau- 73N Z—bDE—7y My RE L5357 1Y
TLF %AV T F M) TLF 2 AVDREEDYHT (4—7» M) 1 tau - 7v
ANY A= IHREET D ENFA XX = DUHRAREIC T AL FEUED F M) Y
LT X ANVBIET- DR LY =7y MIA N OIRIRDZ L T5E, 7o)
VA—MOVERDEEE Y . F=I3KPMEL 72 RSN TV S tau - 7w
) 3= DOIIHED L E =7 v M IA P DB LB EDTH S,

HATEE] SN TOL O TIA b Twic 7 v 2 MY viditau-
TnoNY F—= P ERUCCLARAL FROTRENDD 5. FHEY V2D~
R A (Coumaphos) “~DHHUE & HI G N TW %, 7 B S— v DRGE, TRGE
SNTV 27 I+ 7 A (Amitraz) (&, REHYIPUESFEZ L ISV EE X G
NBGEEAEINF A A X = TRIEPEEFEEL LT L L T0 a8 A3
aeru7F 7R ETIRZEORTHHESN TV S, 7 I P 7 RITHL
THPEZ R L ICEROBEEBHE SN TH ) AFA XX =T s T
R0,

I~ DOZIREFIHEEES 2 T L3FE AT 0o L2 LE20IRL
1o &9 U B o X = S ERIOHUAFAE L 10356, Z W BHEE T H -

*U TR BREEEABI2EE
#BE2I3D)ICBVWTERDSREINT
BEsB B LI THEN. EERE
BHBREOLE BN RULTEMED
HARFICEATEE(MBMIBEEESE
MUEENCHBVWTHIYNFENTELER
HASMADFEREI ZIEIh TS, 7D
1= . BARER TRV R XIGEHZIE
METH>,

*ETEN—ILOREOHZOTICIE
Apivar users world-wide have been unable
to detect any resistance to Apivar's active
ingredient. (R D 7E/N—IL I —H—(&
TEN—IL OB AT 5 EmE
ERRETIIEN TEEW) EHD,

BEIHIRESTFSIE



TH X =R I UE L = ORI &, 2O TEX DT 4 A THE

OHUHPUESX =2 EIET 5 2 L2 5o

fifts

BI05= | 000000000000 8%

SZFIRS | 000e 25%

VB 838800000000000000 -

4HIES | 000000 83%

N 000000000000000000 83

000000000000 :

szms | $28808000000000000 .
000000000000000000

N 000000000000000000 -

000000000000000000 :
000000000000000000

20 EAEDT_HEMTBIAH=_X L
FREDIHISEHIEDS ZERY

EHE & (F -2 ZBARRIE. WO EIEE DWW B IS ZICHEDET,
ZZC EAFEFTELBSO D RIRFEEFIHL TIHALL TV EVVDHE
ABICEDWCRIRREIEX TR EDSINTVET,

2014 F (AL ED HBAL A4 DM T7IOFE R 4O EST
EENCKESE AN BRBOS P EAEDENS TEMOERICA
DOERIAIEIMENG HIEREINTOET, E72 ME (Bacillus
thuringiensis) D&H 3R Z &R ITHIVNFICIIHEBES Z6VWD
DY REREINEL /- BRODEN HZEEFE (HE-F/IDOMHME) HF
RENFELI &BIC FFLNXILIN AN EAENDEINZBBEI T, RNA
FHEVIEEEDREREFRALAMRHEDSATVET,

BEZORNAF S HMiEFIAL TOE DB EERRE T 2BFE T,
RNADBRICEENTOWIEBLUF I LD Z IS RBY Ho /-2 EFER
BOWEVImNI BRINEL EIEVFILBRHIE. IBREISYE
LTDOERHIEH)ECADT FERKBICIEZ ZFIRREICHE T 2<hBL
NEHALPL EIVIADZ I LTHEZICER LD P IEBASH THL &
B F I LEBEDORDA ZIERFILTHEISNT FERDF
ICHIACEABE BEERNICEEASh BMBINB A REM LB E TEE
Ph. B BEXERIXS T RBICEG HBZEHERINTVETD
T ERICFIAT IS, 2heD e RRT 2FMBERI LEZITT,

BRICHIHHEEE 5 BRI [ BEETRR

21



XS ZD10ETIEICHEM!

HRPTRRINAZZICEATIZMBNEOERER 3L RAILE
B150#RIZETEAIATIYNFICET 2 E (77147, 2016 5F) £LERB
ERLBVETH ZDI0FIFETHIFICEML TVET =, ZORED
EREV DD DF—T—REFESTHANTAZE BRICETIHDI34E
O IMILA A FENZ.BRE. 7I0EICET 2R/ EML TV
BZENDIPNELEEZ  GLILZE FFLIINRIAILZ (DWY) . SRR
BRIV (ABPV) B EICRET2HD. 2 FEMFETIIBREMELT
AW IMMEDD FY—H—BEDRYN ZNTT, 7THETIE. 2013
FILEZOMFE| 7OT DIEZEED RS IC B EL 1, Fhz B
RYDERETCICFEADDITI TRBIEEADN  ZOHPREENI AT
WBZEICHFLAEVWERWET,

200+

150 =

100 L

50

0
1971 1980 1985 1990 1995 2000 2005 2010 2015

E21 AFA 44040k (Varroa) TIRFEZh 7=l 0HE
(SciFinder Scholarsd~\. 2018588 %)

200

— 7 TOE

—— EiE
150

100

50

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

FE22 SZICBETAFMEAN DS, LDOF—7—FESLHIH
(SciFinder Scholarzf~.2007~20175)

2 EEREESFSIEV



&5

wEE

FifRiEZRE T HRICER TSR

AN PREDIHEHFIZIE L DD HENDH Y EDOFEREINT 2 DOl
LECTE IVANFAFTA XL = DOFERPILRT 20TV DH L, 0 7
FEDRFN L FEARIE X = DFAER(D 5 C3FERL =5 TRHliT 2 2
EDRTE COBRAEIESC T HEY L HEPRHAT 2L 2206 T
H5bo

- T o
. Il — I
(F=OFEH) BRREOREETES
SWCE-T

FICHAHPEThIE — RENETRRVIND

BlCH=H30 —> BDBGRRZEIR. Mo T H LIEBRRIR

RIBEFOBERMNMRERD  HIRBOKRE APELIRLE

23 BHIIEE

BROLVFHTHIIE. S ZICERERIDIRETS

EEAICVD S L3RBT ORA TIIBERA TERL
EFEATHI ZICRAHNRETIRET TOHERHIETHSD

BRAEELTIESKTUVBEZICIR. HUOMS —HFHTETRENHIEE>TOTEHERISHLL

S BEOREFEIE. FEBEICHBELTHRORICAVALIEN S\CE

IERICRERBDVBIEE . HEOROASPRELREICED T ZOBREHITFEL

(=2 2 % 1 I A — T I * ]

BRBRIZHTHOTENRIZ100%EVIZERLL RIBIXIZISFAREEE XS (FEEEZESRED)

FEEICWUT. FikelAEDEIUENHD

BRICHIHHEEE 5 BRI [ BEETRR

23



24

IVAFAFA XL HBRTHRINTE 2 K3 35D Y HHO L HFT
T LI DZ ISR\ H 5 VI 3 B OARRICHFEL T2 b
DVE G ICHFEL TO L X =PEHBEARTRA I LN TE S, %
1A =OEE L 2EREARSLF Fro3h v 4 v 2 DJEGEDE K T DD
R & WIR CTHEE T 3. N a THEDEA S P BER T O MAH T LW TS
%

K= DFEDVERIE o I Tl X =D HIRE T B Grarsiic X 2) %2 ki)
Wid a2 L0 HRATERL T AHEFETIE, PRIz {v LI
Do T UTOHELLCT. X =DOFERPRD S L 2T 5,

BibRIEOBE OBSIZERE T 25 HERS 12 LT,

—ERBEOFERPELIOTH L) DI Y AF 2 FOHULERZ 2mm X v > o
D&M TCHEO AL AN, & ISR 7 > v 7y 29—
T A=V AX—FEHEBRIML TOR 0 b O REHO FEE TR D) 2, K S UL
Y 1M (7g) DA b AR TA S 2 IlE S . ) S RoniEr 2 5359
L 2D % 2 102 CNTHE =M 3igh 00T 20T . HLTICL
THEER 1B CIRD o230 b & &0 =% &8585 7 S M3 Bk &
L=DRAWEHOMA»CHIL 2 LI ECANTRTEBER B> LT
CETCH=ZPHBTEAD LN TE 2 (X3 OB E TGP L Tx
PRI L CH) o T DI PUIIFMIENIMAE C VR U 7o) & e 2 kbl ns
FOCICRETHIFCRT LDV TE IVAFADE A= HBIFEAE R
(p25 ToaW—m—nD%Y )i B, %3 BHEORD Y 123 7% 2 2 FHT 5 2 LA
BTH2),

L IC X = DOBUX AT L 7o) S BERCTRRA L, & 512100 22003 TaF4
L =H/BEie10008) &2, MR THIUTZ D FHAFRE LTHH
T3 20 R THIULEIRICHFAEL T2 ORBEL R I 2
BLTHFERL T Lokt b o,

F6 I IIRASRE S L BIIL v (L~ IR LIS, & 2 TR EERP I Y
NFTEHIZY DX =D TRL TV b,

#6 WMEICKIRERRESZER

cZFE 0124 — WEAKMELR

- XRFE  0.251/4% = BEHRHELAL
-#ZFE  0.03/4 — EPBARRL NIV

- FZE 0.003/# = 8AETICHRREH

< FZE  0.25/4% — BPRHRE + BIESRE5RR

* KSUIR T2 A—O—IVIERIBETH D
DB ZVADPNR)TURTUN,

BERHIRESTFSIE



17—O-=-IDOXY) 5

24 ERTHE0D - IHEAK.

FORERNMBLND(FRIB.FHENYT
(200cc)). HBVD. BHEEIYNFHR
ZANCTRER LD (FRIS. REEF
R RDRE) . B (19 (RS EN
KEBFII3100g. &2 EPBLTHERLD
HLALLH.HLTLEY)

30 XBRIESELHBEROAT
WRENI=R (4 2B ICEFIATTEE
LFHiE)

=+

B =

YN E25 HYTOoELDIVINF 26 BHZEEHEEES

29 #EEhi=5=

IVANFAFA XX =R O RSO IFA THEAET 5 10w, Ml
DWW D 5 FH S EIZH T TE NP I ERBRAEVE_T S 5,
BikR % Heda € MEE B CREI S ICHL P o AT E ot b O %
200 HEAREEMA AT 5 1 £ VBT ERZ: 02T & 1ML 2 AT
T2 hENH 5,

FEEROBEZPY O X =05t 5. B ICHEZ R L
LCHEDPRONICHE PR L TOHERPRD 2,

COFAEFIZOOTIELITO L 5 CPhBRIC LS € %, HFIL 2% KD
ZAE (100 Bpited L T4 =208 ThHIUE T IR P IS SEI L0 A, 2
~4% TH UL, £ D> — A HDOBiBREH % V7. T\ 4% T H AU <Cichh
BREDIEE T 5, NEICHARDI~7% THIUIM G DR P LI L L,
7% T HAUIR K =K & 2 F2BGBRALEE L 75 % o BT 7% A D Ak
THIUI AT S 2 OPBEZATV, 10% ML ETHIVUIEZPBRPLELETH L
Vo PO R R T ARSI CICPiBR &3 U 2 D RETHIBIER (Integrated
Pest Management, IPM) D& X /i Th 5,

BEICHTHBEEIE 5 BB (BT

25



26

IYNFANFA XX ZAIPEINRET) B R0 OAMES S B 2 B E) L, & oMk
Py S EORF LIS 2L THRERMPRBEIL T T RPRT 2Ly
NFOWFZFET 5 DAMIEBGIT 2 2 LT E RO TR S
T OBAI E) I HEL =2 L BIRIE T 72 EW2 X B3RS Ead s 4l
DGR A =D BIE FARIR D | & 7ART 72 85 ) KT LTV 5
LEZOND, 2D, X =D Bl d e B L 72 5, LIch - Tk
KILBIBED 2 4 IV ZW3RD 4 B HbY¥ TEZ HUERD 5, RO
LORHITHIUS L = ERIEAPREE T 2 . @QEENIZC 2 X =128 LT
BIEA DR O @R L TEON TV & SIC. A=k
TEII R > T2, OFX =IO Z It 2 b, 3 70 A4 L
THOHEIZAYV AL I ENE L. Th o,

INODIHUTDX ) LHED D 5, QWA CHEX = 1R REZE T 5
ST TOARBRERDEE T H 5. @EFEHNII W 2 X =123 Hildk O 3550 T
BB T & Lo @R 2 E R L TIEO N T U2 IR TR A =206 T 2
EAXEEL W @B RGO 2 56 O RCAAREEL L2 L 5
K= DGR BT 780,

BATIBBRDE 2 J5 T 50O Rl L #AETENC 3 s/l
B E oI BRA XA VD b ODOWED O | KRR I L TR
B X 2 M IR O, & O (XHEILAH] (EN Tk FE— v B O 5 =55k
FITFEA— O DBKBEZT T 2) VAN A AL F R OFEIRE v 7
KRBT BEREZ TS 2 KOS AEL T S EPERTH S,

#1 REOHROERS

- BIE0MMOREL
CFETBHICT SR BRORE-AT

- g REREP T TIERAIC S S HREREORE
- EeFEROFIA

BRALERIY ZHIC L BRERRIZV THCRR (R B2 REIA) (SIS U/ B4R ik e T& 37201
SHRCABL TP EAR

BERHIRESTFSIE



A HRER (FBR-S 1 IFE) & 13 ENASR
EZUTCHEST ERTIEN EELL
WIETHB,

%k FE—ILEFS ZERRRFITFE/N—
e 2020 FE LYBRFERABEIN
(Appendix 2 p.35288)

=8 NOFEDES
BoBRFE SRS
a2ty EER%S Ik

B (YR 1UR) EBE
MY (FE—VEE)

YIIERY EE (FZDFE T ERE) INBEF
EMFR | EERERREE
B MY /N FRiE DR

MAENYZEE WERE RHUICRISU T EREEAEDES

L

X = D REGU S ETERIIEED 100m DL E ThIUDR I D iz vt dna sl 2
U T b b REERIEI I 2 — B LIESNC BT S L1IBET K
YD O IGA A — SN DT X TOBIEPERE L TV EVI 2 ETH
% o Wl IR PEAE L SR 7 £ ORGP RIC 2~ 3km bR ESNL I L b S
COT T L SIBG LTIV E v 2 225 BN AT O il
MO 3 X TH [F—FREICF U & 9 eBhkBR%24T9 2 e E L,

IYNFUOFRIA 2 v 2 5 LG RIT H UL DiBrORIR G5
N T VIERDOAFED N RN ERIEBR LU T L ILR 5, i
DWEWN T A D D5E B S DB R~DFAID L CERD D Y |
FREDFEN L2 O N O X = OBUHIM L T 2 R E O,
L7203 THEFIBRO Y43 R B 2 01 5 DERNT D 5 o 1272 Bibih
D X = DFHERDECHFE L, g R OFEAIDERT 6, 1% DL ko £ =%
AT 5 B 2 EXBDH Y Do UD X =DFEFRIAL T
EDHEMPIND, DD IEHNARS I LA 9 & A
G2 HEORHPE L L,

X =R 2RI R AR L =FTH->TH100% V9 2 ikl
CBRHMUXIZIEAREE Z 2 TH L LEVD Y FERS U T TN
PHAEDEIHREN I X = EHPHETDH 5,

#gRFESLE

HEWE VI S e DBIED 10~12F5 IV A"FAFA 2 L4 =%F|TH 2L
PHLN TV S, IV ANF I, — L FIFE R T BN SO B E A AR
LT 510 BOPRFDA) REENIZIEAT 5 LS OB O A T
& NI VED . e b ¢ SIS 2HUCREIR 2 BIMAT 2 O T, iRy R
CREOHEERSEON L 2ARPHFERNT SNICO, NP L T BEE
T 5 (BEFORS, 100~200 HE IOV T X = 2R L THERZRD TH ) o 5
WA LIRS TR D 2 25 IR EAFE T & FEHG T & OISR
b XA BIORITCTE L COM X =D Pz T L RIIT 2,

BRICHIHHEEE 5 BRI [ BEETRR

27



28

R EERRE

HEZWE I 2 3813 B T2\ e B T EESE I AU T HAHN TRl L, —I
ZEEIRZ Ik, X = D F AR B A IR B AE S T T D 50 7 20
HEL L T2 sk s 5. RS0 TR X = O3l %2 —FEgIIE o £ 5 1510
DRPR L 2L b $ 2 & 9 1ALERIBIER £ OBER T J A O AH R 2 1h)
L3¥BEWVTI S,

SRET=H

2019411 HBUE. HARTIXEIN TR RER 3 V3 FAF A & L =K
BDD 2 HPHIERE ML, TV A= T 2T ETHTEAZ Ve £ T3
MO RBEWGETH TNV OO TH 5, T b EHHRD 75 2
Fo 2 WIZERDPEINTH Y NP HERECET LTS 2, Bl %
% H 2 X ORICERDRY . N EIELIRA S I L TN A
&Y RHOERECA S MEX = SRR B R T 5, IV AF IR L TORE
Hb EHA LB S NIGEREORCERTH 2, 7 13) F— MCIRNT
737 AGEE L SN HERNTOMHBEE TN S 6 HRTH
%o PG R 10w AR FERT L OBIR TR RS 05 L A =D¥K
WEL BT ECK=DHFERPLBERL VI TR ENTERV
Ban D B (BRI AR 1% 7 O BiRAI L £ 2 ) o IR 359 2
TSR A5, AL HAR TR A A 24 72 D R L s o 727
IR E L E ORI R L 2 A A BRI ORI RS L P T U,

B S =HIOF I BRI R A O — 05 T & = 23k CEmlinE) % 58
ESEL 00D Y A TIX30ELL R S WE D D b o X = n3FHA
PR LTS SR O XY IEAIITED & = 2 3R B9 2 LS
Y BEICRERY KD D 12D BEHIOLZHAHEES 20 127 LHE
AR PEX T E & s < iy e G R ~34F) 250 2 2 & TR,
RN DNRE IR & 927 %0 FIHRETERA D DB S 5 WA L P §

AN TREINTVBLITEMED FZLEZRFETHUIESFRL ZF
EERALAWCETRZMERETIENMONTVET  EARMICIL,
T A LR TR BERMEEFORA CHERIMEEETFOEEFETT
B1=DEEASNE T LAL FRE ZBEIDOEAED G IHhIS K&
FEFOZEY EFICAF THIRIREMBIEHINTVWET &=L, 7
YARZICH U TR EFOES B A 5 F DB I ERFR S —EE 52
TOEWIHIOSTREZMEOELEVEFD REINTOET, 2O
BET ST IVELF U DMBEILEAIICTRE L /=324 Bk D D 7=
HHPEHELNEVEHBIL TOWETH . £<FIDAH X LDEFEEDEELT
WEB A, ZNIRENEHIHABLNEE AN DELEDAIIFHRL ZFIK S
DIHRBTBEIBASHPEDT. [EeDIBVENHIET,

BERHIRESTFSIE



*GHEER (KR 27 BR) 13 ENARR
EZUTHST ERATIIENEELL

WHIETHB,

WD BB ERECERP RO N2 E5 8 D S,

AHEE

FEER > 2 VR FUBRC E ORI AR & = A L3RR ) £ =D
PMERFES D ZEDROCID, I VAFATA XX =DFBRTIZ X F
a2, W TEFIP s 2 VERZ A LICE S H 225 EINTIEARK
BEL STV D, FBOWA X HENTERS T THC 2D — KT, > =
R % DULFE TR THELL T U2 X )BT A2 2 L b b B,

5= BREREFIE AR S = FNCHRR TR 72 5 O T AR B O A 12,
B E LTI E 2 %0 FERIAZGERICHFEL TUL 2 210 53R
WhHsHESINEDRmA30CEBLZ 5 &) i BB Tigko
R EORIWER AR E LT %0 & o U FRIE, HERLE A R -G e i
ISR S N T & 37, N 2> e 3R AT 4 % 6

HEHh R 53

2 A LOREHO TS Th 5 FE—HEFHULE N THRHE N TV 5, Kbl
DEEEHDH 25,0 FT NS 70 ~90%FEEED X =BRER=R L b, & 7o
Lo TRELEBRROENA LN D AHEERNOX =2 b 3RVDH L L S
NP LWL > TRIRIEZH 2 HTH S, HRTIX 2020412 FF— v
A D & =BREEAIT B — v HWEERAA S 1172 (Appendix 2 p.35 21H) .

HARTEHWHERNELTHHSN TSI 20D IVAFAFAZE=DHI
BIRBRAN AL FHE SR 53 A (2~3 H) UK (10~11H) T, BEFEHT
00, RS TAF I L EDREINN L £ 634 = O BGHA Jkie LB
FEPRIZOED 5T D,

A F 34 B O [ ek Aol By 5 3 D 28 W A5 IR B L HE S T SE O AR A 10 55 U 3
BATRE AR AE ST Jo 0Ty 20194F (B W IR S8t £ U CAKRR S e il A
BERE A H9~10H D £ =BRERH 2 Rk O A BUERFRAN- 7 A LT L, B2
THER IR B S OV LEM I B B & I 2 7oA 07 T d . Y3 & = D 241
T2 EDH 5 EATRIBENT, FIZ, HEOLX=FiRE LTHEgIE24
FESELHEM (FIAF v 7 8) ZRELTHFAELI A= 2 ML —/#ICkR
KT 2EDOREP D, N - AL EEM O CHHHA TV %,

8H

9AH

| w8 | mA | 1B | 18 | 2R, |  3H

TERD
L= EIBARR

OREROHA § DR DA

HEnEE
IZ & BB5R%

OfeRDHH 3 DREFD A

@F BB EH 3 | L @EMIE

MBS

E31 4 ZB5RRDI=HDHEAHIZIENA X —T

GE)1 O.@QDOFH|IEPB~3IID[ ¥ —ERGFIOFI B H ] % 58
2 ORI ERERSICE A THRIZ LD BEIREERICHE Y - FEBOWTEIPSET T4 2 5KE
3 @EMHIRERRIZ. L EEOENEILH 3 O EBRN TL TR 4 F8T 3B

BRICHIHHEEE 5 BRI [ BEETRR

29



30

& ZBRER D R 445
EEEORYES

FEARICHTDF _DRBKRFE

2010 4D O fEEBEHABOH T, I VA FATA 2 X =(DTF 5 =) &
OHERIEN 70— 7 » FTENT I, 7 2 TXHECOCTHIRZIE
B9 272 BLND X = ORI % 9206 L 72,

HARH G B 440 6 SEET R L T 6 0L 520 BEO MEME S5, MEX)
WG B Ay O 551 | 36 X OSMERERCE & SIS SO BEIC AR T 5 4 =K% i
LT,

FAAIARIE, 2011 4F7~11 H.20124FE2~6 HDO A 1 WDFF10 BT - 726 78
BOHAB RS GOl EBS VERL T 6570

FORERRD 2 L AR LT,

D) KO F = O FAET S L L A=TH RS,

2) ROTEHERBHI A v b LT F=754RIOIREL §2 & XU,

3) BT 25503 G BEOYHEL, Z O X =D BRI 2 {08 5 5 3

73 J)ao

4) FIC X =25l LI OBERE L e AT REMED R,

5) BRERFH i&fx( AR FEOBED L 75 AR IRER THEE RS T2
VENDH 5,

6) BRERANG 2 FH DS 2 FHN B R H T2 LB EETDH 5,

7) BRBRAIF G-I G MBI 2575 2 LB EETH 5,

8) FEMED MK E K 72 HRKINRIER L WifGT 2 LAIRINTH %,

S ZERFREIDRAES S UK

& = OFEMEI 72 BRER, BB H A HEE S BT 5 o 7) V7o & =B)
PRI OFRAE % 2015 4R 05 L 7co 1HLA B 1135 20 B G 3 ~4 40 #fit
AL T O FRABIAEHTO A & =BREER 2 470, FATH S BRERFA, 2874513
RN Lo K =HRRAE— L 705 X 9 XL SEET D4 XkE L
120 1213 LN TORFOBENIATD I 2 - 126 XKD L B Y o

- 14 H. S H. 6 HO EAICER3 L b Z v 72 ZHFEO I 1 G E

BBRESFIIE V



L7

- 2IXIESH.GAD FAJCER2ML 3XIZ6 H LHIRIOA T v 7 kil
L7

- 4K Ty FRERE L LI 2 de, AT AT EIERAS £ FRRLCAT 5 12,

ZORFIRD 2 E D3 Dh o 12

D Moy T TH=2FETILTEMBIEDLLL,

2) FT A EEUIL I ERV EIEBRS v,

3)4A»5 b7y T 5 LG TOX=OREUIL L 755,

IO LR AHOREZHECThOX S AEKTH -1 4HIC T
FRAENTIC1XKIE b T v THO X = 2R L1210, 2 DB ORGEHH) %
SNIctEx b,

Db D#ERAD & Ml b 5 v TORBERIIRD & 5 1IRET 5,
1) 4 AaiGERET) 123551 b 7 v 72 Bk,
O BRED & =ERERAIPARE b RN AT 5,
(@ BIRBsF P ASUIIHE T 1% (0 808) AR IR AT %
2)#FI M7y TEHAIRITR S M7 o T2IO M LI T CANEZ %,
OFFCRBER N7y TRERAEPHERELICO N v TRHLUED
CHTLO Ty TRRET 20 U RSB R R IR L 73 3
ST I L,
3) by T RO O RESEEL CIEAIIRO 2 L RRET 5,
D B & = BRERAIE G-I T (6:81) 4. % = OB A & F2H (e
MO & =Hil) L RKED X =2 e o —HHifEE 2 7 v b LUK
DAHEFHEGH T S ICEPETHRAEL, TSI INEZHY KT,

S ZBhPRFE S XIR

TOOFEF L OXRPE L 2. H L F TRARIZH T 5 EHEEORER
THENA 6 AR OBE Th 2 53T 3 v ASFbD 720 D X =Fhkodsk, #
FE32i12 Loz,

1A 2H 3R 4H 5AH 6H 1R 8H 9A 108 118 12R
ERR&:F] -— -
BRI >
K EHE >
Ay T >
REE - > >

32 XYNFEEDT=8 DS —BhRRIH
(BERICHIBEHEBEORBERFMOATTNESE)

BRICHIHHEEE 5 BRI [ BEETRR

31



32

#9 mEGEEFRANRRAEER

L3I YNFI08HY ZERIZIYNFNEHTY)

REH REE REH A=
BT EREIILZ(BACY) 26 87% 7 64%
FFLINZIAILZ (DWV) 25 83% 5 45%
1ZXZTIV2MERRERT IV (IAPV) 14 47% 1 9%
IYNFAXA%L = (Varroa destructor: V. d) 11 37% 8 73%
B3IV (KBY) 10 33% 0 0%
NIFIIVINF /< (Nosema ceranae: N. c) 7 23% 0 0%
HyTTIV—RI1ILZ (SBV) 6 20% 5 45%
SUERRERT AL (ABPV) 2 1% 0 0%

FBEIVNFOREFRIETFHRAKRHAE

— i AL O F IR LT, 201646 H~4ES F A5 15 T AL 0 2
RIS TAIEE(L A 37 IV AT =Ry IV AFIIE PRI, 145D
TR 5 U CHHE T-RAT IR 2 T2 U 70 APEHE EFIRHE TIEL &
FURTERY U Aol 3 M b LRSI S R T ) 3 M A L T
FrE B 3 M B AP Tt U PR O R % A L PCR 32
T RT-PCRIEZENi L 720 Z DFEHR 14D 5 b X =2 &1 AN S
hf:[i!ﬂo

4 3T IVANFTRTXTOMD OWEAREE T /RIS BT b 27 8
5 EHOBIE TSI S N 3O 7 HE L RS TH Y 7Hk L
FCHED 1HERRD 2o 2D 2 LIRIZIET N T OB FIBROFRBURLHAEL TV
B52EERLTVS,

F 72 R C HCERA U 7o R 600 m BlEAL T W 2 38085 2 A CLEML L 72
TRERBETRASZ— D ONTI 2D EH 6 RCIEIC X 2 EE
ROKFREGehHE 2 LD,

BREIYNFELDT=-HDH

LRI O T, —RIBEE LB TH - T HEEOWREARP BRIBBEL T
BYCEICATE R (g L TO 25 5IEE LT DIREBIZH B 2 LS
ED% % 7)‘ (I.'. ZI o) f:o

3104 =135 DIREERZ ST 2 1OREFANDREEIIEFIZRE L, 2O
D OREEEGC T A RTCEEA IR L7223 O RESHIOHG, 2 7C
el - 2R HAE O BRSO TR 4 L ORGM L iR EHER 2 M Fo 2
EDVHETRED 20Ty S FORFER & Y ifbd 2120 D3H, L LT
HELETHLEER D,

BBRESFIIE V



Appendixes

Appendix 1
EBIL VAR

a. v 7 Iv—K(Sac brood) %

R A NV AEGT 5 VARG 2 ) VBRI K
WICE HSICEWIREBII R oYy 2 T =L
IR T 5,

I 7 T— P A v 20k R b RGeS 2 D3RR
LRV F ) 7L L THHUCEG 2R 5 HA L
KoTWw2LITHEHATIE ®AIVIVAFT
OFFEFNIIZEAEHON TR —Fhvav iy
NFTEREIBLPEEL LT AT IVAFLE
437 IV ANFIEYT B U A v RGEEIE D R
MTHDL I EVGHoTV b,

200942 G EEETARIEEL TVEREO P a v I v
F ORI RITIE 2 20 12 WA ETHEERT » 6 =K >
IYAFTHMEBHLICHRESNTO 28 RIETWEH
Ve G2 R 68RO ML THETA) IR OFN £ %
LETva,

E33 Yy ITN—FRmICEo7=%hR

b. &R

BHREDRRIR 7 A Vv ADFFIEDPHON T .50 L E
CERET o R EERE O i TR MR L 2B
NLCIED GO0 ) bii—BETINE 5 2 LA
%o FIES A LR I 36 & OCIEERDIRTBEvE L.
DR IE T 5o U L0l 3 RN T AP
PRAE S CILCT 2 o EHARRH L I A B S
HEORESPHOND LD 5 I 4 v AU,
Z M % T Acute bee paralysis virus (ABPV) | Israel acute
paralysis virus (IAPV) , Kashmir bee virus (KBV), Slow
paralysis virus (SPV) , Chronic paralysis virus (CPV) %}
HOoNTU2, INLDTANAE IVAFAFA X
=L o THfrana EEZ LN DT X =Dk
BINEDTANATRZHE—FINLTIHETH %0

c. FFL/Ax71 IV A (Deformed wing virus)

DT AV AEG LI EI A L b T/
LR LZDTHRPEZGTDH Y IV ANFAFA XX =5
AEOFREEL 875,

HITIRIET S LRETH EEZON TV Al
AW ALlER I VAN FAFAL XL =X 5 T 5,

e

BRTAN

E35 FFULINZIAIVAD
HWh3 R

BEICHTHBEEIE 5 BB (BT

33



DHFETIE. COTANVAREE L BRINT
WA EEDADRIETHH DT IZIHIZREL T
B0 THAEERESEC,

d. B T2 (Black queen cell virus)

LEBON RSP OB M TRIET 5. EADMA, 0
W6 BT 5 DOHPEHE T EBEOH THHDIEA T
Do SRR TIIRIELRCEELZOR TV 2.5

34

BOEMPEHMAEF FLNIEIZRNATSILZD
Deformed wing virus (DWV) 2[R E T¢, DWVIZ KEH
(CDWV-A. DWV-B. DWV-CD3DME=FRUICHFEESN
F9 o DWV-CIENUFINFETHREShZTH IYN
FTIRHFIREBICEST . DWV-ARUDWV-BAIV/N
FCHEBEELRNE T IYNFDEATIWDY —FEELL
LICHEFE Y B EERD RN, DWV-AK U'DWV-BILEFHD
BEXRTUEL-BZEDOHDER, (FFL) LEERS
LETLHL. FFLNRD AN B8 F R LEEED
20%55(CEEF) BDOER, DB HE/Z\T TIEDWVIC B
LTWBDEIDIZHIBT TEEE Ao DWVIZANICH AV)HIA
A EEEEFICEELRCTIEDRASNICESTVET,
Tl BRELBREOFE R ELBZIEHASN T
ER

HAERDIEH M RELZAETIE. 83%DERF
TDWVHIRH SN A e MESNTVET  E2 08
EFREORE,S ARHEINADWVIE T NTDWV-AT
HBZENBASHICESTVET,

DWVDRHERZR R IEKRENIC2DTE IDIERERE

R AREEE VS 2IYNF DITEC L > TeIET 2R K
TIH . COBRBTIEIYNFOERNTIMILRIEHE
VIBTEE T . EEELEVWEDITT . HI1DDRIRIEI
YINFAXAZE PN BRI T IUNF
ANFA2HZ(IDWVEE DR DIER IV ZEEITL
T IUNFAFALLZBNFORE (BE) ICR%E
HIT. FOMEBERELE T, TORICIYNF DK
FRICTAIZDRALET  CORBETRALEIIIL
ZIEIYNFOAERNTEREL EELERERILE
T,

WEDWVIEH R DEEISSVERTHREIN S L
UHES>TVWEYT  DWVDHFBEEE)ICIEIYNF
ANXAREZDEP YD EEFRTIEEZSh TVE
T OWVEBLBEEDORELET3IEHh)h. B
DEBEXHEGICHELS5252ET BENICERS
HBIZEAA—DE52FTDWEEH. IYNFDIAIL
ZRD BB EITEL IYNFAXAEE ZEEFRRL T
BEADZ —DBEEEEROIEY TMILIFDX
wRERVET,

BERHIRESTFSIE



Appendix 2
S ZBRRFIDOFIRSE

a. 7t°19>®

T AR DHEREG 7 o3 ) A— MIRELE TN F
IVHIZBFERE LIS OREVEA 5 IR T 5. KE
CHE L ENTHRIDS NALFAWRE T d HOIRET
BHENEDETNVN) 2= THd, 2DIZDH, IV
NI DOFEE G 2T D 2 EHPFEES
NTW b, 78 A— b EE UG O i 4 =H 0
BA=FDHWS N T8 A E LTHEL T
Wi, 1 7N A= P EERO L AR A R
ROBE=FKIE LT 7VA MY V2 HRES LT 58
MRS TIRBGEE N TV A BHATIIARE SN T
BOIRDEHT A I LTI, 7V ANY VO
v 2a 4 FREFFE L TRERESDH L EEZL
NPT & = O B2 IR L v T i b ik io 385
PAHL TR0 R0 B dE A OFEA AL
TN A=1H30.05ppmIZHF LT 7NV AR UIZZ D
1057 0100.005ppmTH %o

b. ZE/A—=°

T EN—VOFMEGE T 2 7 AT R U oL
=HID AL =H L LTS Tw5, 73 b
7 RIEIKEMETEA 9 R LIC W & 1K
L CHEFREOWE 22D 5 120 B 0T 2 e /N e
WEINTOV S, L LBEVEC LS LAIIAT
WAL D2, 2. MO DRBICET 27 —%
L ENBRE TORBTIZ L D% < ERS ITEAER
CVEIRETHERE T2 L0 7 =28 DY P L THRA

W Achor oo
P, L i

F o= ey

" emasm s

v

36 HRFTERZ . E37 7ENS—I°

(BRREMASHTRMG)

(FVAZNIVZT R Z2—N)o g
YL 2SR G)

BRELLEVESIZETERRO I LICEEVLETH
bo 7EAL VMR T I b7 XL UG ORY £ =
HOBL =FIDP RS N TV 225 MR8 E U THAL
TIET I,

c. FEN=I®

FENRN—NEFET—NEERGET LIV ATFATS
2 X ZBRERAITH D 2019 KGR S IChE A £ v
ROHAENCR T 2HETDH 5. TG THLFE—
WAL Thymus vulgaris (X F ¥ v 39 Y U —HiZ 2 4 L7)
CEZ NN A A VETHRDILEM TH B T E A
R URT EAS—VIZEIHI T d 2 23, FE/ 3 — VX ZRL
HIThH b, ZzDICH R L OESA 7 < L& BN
FE2— DL ERIEG VBN E b Lo
IR D % o

FHFER F ' =V ZRE L FE— VGO L AR

ATET TN — ZARDIR AR T 2o v = 2/ E 09 o B

WIE3BBI) ¥ 3 ~ 4 AMHEMO Fiow TG T5 2

L2 2R Y &3 WalG-3 ~ 4 EH R A 2 LY

BRE Loy =2z 20 H E L T3~45HH

Bt B o PG M7 TIRRISHED 2 ko

O ARAN HEHETF RS ~ 90 1 FiHTC Y . 7T — 2
IR HE5-F 5 2 Lo v —A/MUE 50 E
b VR 2Rk A TRHAM ICRRE TS 2 L,

@BG M5 THEZIRFOLVIEIBE O 12
S VHEARD FICERET 5 2 L (R & 4em FEE OB
Bl A o We VR PR OB b M UM dem RGO E L B2 Y
YRS E 2 HEMED DB Z E Gl A 2 ),

@ Uz —2/MRE FFEDORM %P Smm 227, BFE % o
52¢&,

@ PGB TR LT HERA» O £25 2 L,

38 FEN—IL®
(FPVZENIVAT AR Z 2~z
YA L Ak SR )

BRICHTHFEEE 5 BRI [ BEEThR



36

H I N—Z MR EE S IEND
BiROD FICERE

IRAEETE
(BEHR8~9%7)

A% 270 h54~10cmEEN 7=

H VIN—Z/MREEFE EEEDORIE2~3cmZBD

FIFFERFHI B DB TFLERAD T80 B L ERARBDBDEZFERLI I

B39 FEN—INOERFEL A—)

GBI G 5 LV AEOBIHEL 72 5 10 FGHE
DI AK 25T AT 2 L,

FERMHHEOFELE LT RV 615,

OAANE ARSI HZ LB LTI5~30C L2
itk TG T5 2L,

@GR 30C 288 2 1A AF OG- % h
T2 2t,

@ AFNINE b A ODEBRIZ I 5521 HIHNZEER 5
A DWREMED D B0 2 DD MREHH OB EIZ SN
TORCHP IREMROMAEZE 2 L L
BT A A LELS U TRREPTH 2 L,

@ARN PR LK EOR—Y vt ) — Fa k) 2
O 2 NE G i3 R

VD EOFEEOR TR EERER 2 LIREIRTDH 2 %51
B ONAIRIZ OV TIX 30C 2 A 5 L 7z — AN
MICEINDFE— VBN CAERLTL 20 4%
CEGBAG 3 H AR b AL T U o TR
BRATFHMETI0CPBALC I L PHERAL T 6K
G320 E»DHL, CNLDFBEPEET S EHARTI
MEOMHRPHEIRE NS,

BEREOERLE LT F T "= B ZF L 7w
IS TEEINTE Y G S0k 77 L TTES HOE®
BET L 30C LA F ORI TR T %,

29 LIF A= MRS N2 IR ORI O
fEH EOERER & BiAEIECEH 2179 RV DH 5,

& ORI DI ) THEOHHO AL 2 L
IYANFAFA 2 X = OEFMEDOWR 2 F DD 2

(PURZANIVAT R Z2—M)o a1 T 2k S 12 1H)

A EDL 2N TR IR E L TRGES
NTO 2 X =BEBA (7 EN— R T7EAZ O
QB P AR H AT U IR X =200 6 9 2 L3
WINTELBSRIEFEA—VENL S L Tt
it 5 = 25 L0 & =HE A % W %

BB TEAXVDERGTHDL I WANY A= EF
TP T 5 £ LDS0 CEBEDER) DA RIMKT T
2 L) MFEESIE S TV 5 oo BT 2
WD B o

3103 b AOHADFE— v O ILHESRIL 30ppm
LEBES N TV 50 2D 30ppm DOFREHEHEAHISIEH 12
IR T H Y iR T O R RO RO
EE ST ST S 2 ik b
B2 AKI DRI IR AT 5 7% EDHEL D - 7C
B TR 20 2 2 MRH 23D - 73 81E £ DFRIL
WRBEET2 2 EXTERCI LD S Y T4
CEETA2LEDDH B,

d. 5§ ZERRAIFIAIDEE R

Bx =FNIFEF(2~)30) LRKFEQ0~11H) 121§ >
AR AT 5 2 EDHERIT D 5o IR 6 :80) |
FHBR 4D 72 Y 1H) 2358 ) CHIEC L IChSue,
% 5F 5 o BUE, EIN TGRS LT W 2 BRERANIARSE
WIRIAE ST e R @Y L 7
GAUSHRE T 2 W REE L H2 2 L OIEESLETH
oM Lo L LT BRENHP R e —Y v €Y —
OFRPUH R U Tid7e & ARH 24l L 7oieit
DR—PNEY —FKFTrRY AW CERIEEHC
TIRVERBINTOLMEHMEE LT 5120102,
FWOKEWS L THORELY L5 L3RS

BBRESFIIE V



M40 S =EEREHRADETF
(BRI SHHER)

Tvb, WL =E2HT 20D D1A%
BEAESSAC TR 2 2 E DS % L, Wi 3K 2 [F) Iy
AT A 2 LR BEL AN T 5 1Y N FDLDS0
DT (&ZE oMM O HEMED D 5, % 1o B & =H
SEOBEHVHE L HEPBA 2 RS H 0 KR L
LTIVvAFIIT 20O LA ORI VEFELIDT. 2
DR G b FREPEIZET 2 2 L 2E 5,

BEICHTHBEEIE 5 BB (BT

37



38

F10 FEN-LVRGEE

BABLUHE

IR/ R 1A
FH FF Il 159
THEE BIVO—XZRUINR--+-+5.8g

SHBEE/= IR

AOEBEFELZ(IYNFAT 2L =) DERRR

REsIUHE

AH33~GBRE DI S E2ER R & FEIR S I~ LBREEICAFERBRE FHLLDIIN—Z/)

RE2BIBEL C3I~4BERE T2 BB ICH > TR TICREIZ L,

- ARF I AT B FE (BARE~IM) 158857 ) . I T N—RMRIM AR ST B TN —R/MRIZE RS
) 2 REERATHAREICKET 528,

- BEICE ST HBEFREOLVE RBOAICES B0 EICERKE TSI (1 B, S4cmizE
DR Rl 12 REDE E R U AmAREDM B EnRICHY) RBUREN RESFIREMEN HBI D
5¥BETBE),

- YIN=R/MRE EEDREESMMZ I BEFEERAD DL,

-BEHERR TR D TRENISEIESZE,

- FIRE CHNE A DIEBICHRERE TV REER T RICARIER 5 T 5L (FREERICIR S ¢ 5L BEDIERY
D BLE D7),

(BARYEIR)

FORIThIELRSHEVCE (—RENER)

- AEFNLEERRDIEED T CERTRZE,

- AFNERIBE- D RICENTEDSN BRI DMER TSI E,

- AFEEEDSN -FHE-HEERTTIIE,

- RFIDOFERICY - T EDSNAHARR 5 #ICIE DTEE,SE) EY) &L -3 BLIEDE S
i Thhuné,

- AFNE A FENF1BEESLTI5~30CELBHIRICH VTR ETEIE,

- B EHARRICH BN 30 CERB A S AL AR 55 IE TR,

< AFNE I BADODAKICE S %21 BRI B4 5 2 B REED $ 5.

< RENT NI BADDEABKICE EBEE5 Z B REMD HBIEND MBRIIRETBIEA R DEICSLT
RBRETIE,

- AE|EFERLAEREOO—YILE— TORY X ISR EIEEBIC#HEIAVSE,

AFARNICA NN ESESGEA TR ETCERTA2E,

cARFNE ERAREE DFEDBECAICEMERTEIE,

(EREICHTHER)

- ABIDERRFCIITLFREFERTEILE,
AERBREFERICE N EEICHBLEERELICARETCROEIZE,

Y S e

(ADIEBICEAT5EE)

- AF OB EFTCAF DINEER FHNR CHEIVNFAXA A ZDEEN BOSNBIEFEZEL. 2N
LIS DEENROSNBIESIFBRELENIE,

-BEEENIB D T ARIEEMED D720 IEDIREEZ DT IN-NREELI HEVLCE, 1BIE DI
SRR AR R EL T IZOR B ILE)IASH/5E I BB DR SEAMBR%ICY T/ N—
ZIREEVRGE FSEER T RI2E B S 4#HA T3 L,

EVWREBEASHIPORETCEAANENR AP SREIL G158 I BB BN TEES) . &
FHEOBEREEIGEN HD, IhEET 27D BEOZBRITHNEELEELCEBANEELR
ERACHLEET DL,

cAFERETIEEALBOEBEEANRED LRI >TEEL EERDENR D REN <L
BE[EEMD H D, 2D=D A REBEN BVGR I BEORBITHOEELBRRLC EFADERE L
FEBICILBET B2,

- BPERASHBEICL)BEIBEADBRENMBE SNE LRI ENS GRABERSIC L BRSO TEMEE
BET2B AL AFISERLEVE,

AFIDREMRHBRICHIIBIMEEREE ISV LEROSBITHICLI LT HAIF BOSNT
1= . EBREDHRSIITThEVWE,

(BRV R
BEEDHDEE)

NEOFOEIEVEZAIFRETEIE,

- AEIOFREIESBY. SR 2T RUBERITE2E,

- FRHREESICERALAEFELEVN S

- REIDABE ARETOREILBTEZE,

(EREADBRIE A AFEFGERGHIZIRENERPICALDTEIE,

- AEIEFEET BRI RIBEXKRETELEVEITERL A A K FREGIFICHREVR RIS
Té:to

Rl

lE A pne D
TR RERE

AR RAE B RUES AR EEI0CLITICRTE

S

RUIFLLTIVIE  28=1/%y7(YITN—Z/\HR1047)

(FURBANIVAT R Z2—R)as A T AR ARG X —ERBIE)

BERHIRESTFSIE



FZIMBEIYNFRBDEE

ANFA X {PEO D B 4 3T IV AF e HH
LI ET2RAEPITON TV, £=120LTL Y &
WHEUME 2 RO RO T FR 2 R FIHE T 5 GRS
LEHYBRL. ZOWPER EALABD TV I L
T2RATH 5o T X =IWPiED I Y A F R/ 0
(ODHOENT 2, 2N 6DIE E A EIZ ENOIRER
(Redfe S MICHM F BOSMECIT) 2 L { T2 Zfim, &
=R INV—=3I T AL o T RO L E 2
LNa,

HERATEN Y & AT O BB A E EEOKRIEOM 4 D
MAEZ 2L D 2 B2 HY B <o B2 LY By
(IR Z X TP HELEL T 2D LVD
T HZERZHOEI) SITHELICY LT 2D
ATSIERDIRER % 5 R R RFIiEHEIC L TV 5,

OB HEEREOHOD X = BHIL FEZID B

THRPIETS . COTEICL D . ZLOGEFAELT
Wb X = b 3T 5415, Varroa Sensitive Hygiene
(VSH) (~NF 4 & & = j&kZ WA E4TE) 13 2 D& I25 & DT,
VSHARMD IV AF R BEEOHD X =% R TS X
=HEGHL TOAHEITBRERPIY RS ESbNT
Wb, LA LVSH#5M5 2 LR TRV RS H
LIabr® & < 2570 & VSH AT BRI BIAR A i
WCIEDBHILNTY S,

IN— VTR T ARBE ABOHEPH LR
=P HEHSTLLDIICTL 2D ETH
=N OLEDL L DE=ZPRWLT L, 210 A=
KEPHPLAIEL IV —I 02l &INTV S8
FIOIRIHT & > 7ClIDh U ufe & =385 ko
WHeD LI,

INLDOE BRI > TP PED T2 ¢k
T 2584 LN BRER O o HHiE 2R L 8
NI Z O 2 AL SN TV 2 R p. 13T
KA L7 i © B0 b0 o 70 & = IR (m o 7 R
B IELT T A) I TR ETBPHKE N TV 5,

BRICHIHHEEE 5 BRI [ BEETRR

39



40

Appendix 4
A _EREAE
Pr—MaREBES

ERIFEEEESREE(LHERR (SEAFER)

AR CER 31 AR B AR SRR (L E T3 T BB
il 5 X = OB EOFEERA L L T EFOBRRIK
FE (A3 X OFREED & & =BRERH ORISR
DD BHBREDRA B L TOEH P H AR SO
KEBER D GPUE L KR 04T L T 4T OREDH
IR 2 7e 12T 12

SAZTHARS

7y — 13 201947 19 H

U 7 H30 H~10 H22 H

H AR 2y 23 B GE#g2915 #5)
AEAE

LR 7 o — b @Rk & 2583

b={1}

i

[ 1080 ZR(HUNE37%) (5 bEIRD £ 4 39 I Y A_F G
#1040 %)

a7 r—MEEEDES

1.1 FAERE (37 NFEHETEH)
2NEH(10804) D 9 b AHOT v r—FOHWIZA
HT 514 30 IV AFORBBEEED 1D EOAR)
113 1040 44 (96%) T\ FEBUE R BN FRIEE 41 O
WY ThH-12,

4%

2% ® 1~98
10~24%%
25~49%%
50~99%%
100~249%8%

® 250~499%%

@ 5018~

13%

13%

28%

17%

H4 TP r—bEEEORARRESH

3721040840 9 b 7 A Y AT ETRGSEFIER LRIk
PR P 501 5 FAER (4K~ F 1 1542 National Honey
Board) & 7¢ % WERERL D 25 BEA O fil 2838 (Hbk L ~ov 3
%) 23537 44(52%) | 25 BELL_E O il 28 (Fa v ~ v 14K)
73503 44 (48%) T A MID 7 > 7 —  DREE I HH D
KL ZBBIT 2 DR D AV/NE CUFHET D - 726

1.2 BEOZBREN

FARNIE (1059 %) O PIHREERFRUL 22 4F T REERAEEL
1 ~104E4338444(36%) \ 11 ~20 453293 44(28%) ., 21
FELLEA382 4 (36%) Tdb - 12, FIFEHUSRIC 13 25 BER
i D i 788 O P IGREBRAE A 17 4o U T 25 BF DL
DFFEG O PIFREAERD 27 ETH B AN L e
(thE P <0.001) o L7CH o T RIERBERPTMARE LT
B 25 HLL L OfFET R O L DZERIFER T L D7
PARBRIGICBRET S TV L E 2 S LG 286 12
B3 2 REMEOE 2V — T L2 29 Th b

1.3 HEOBH

e H IR ED b, 0~x1327 1) L LTI IRED
1002 [0 & (76%) T & % < 2 HL FH W 23236 [0 &
(18%) \ Fili i A 7 23 62 A1 5 (5%) T b - 12, B (1057
) DD B REDAZHNE TS b DIXT72473%)
NSRRI P T 2 L DH 161 #4(15%) T4
RELTHREPHNE LICERPEIN TSI LD
Hh 5o & 12 25 BERMO ML TR ED A X HIY
ELTV20xf L T 25 BEDL Lo fFEE X, SRE DAY
D H 1 CRBE WebE Rk 1) AN S N, ERED S RRE
T A A S NI (2BEP<0.05) 6

FREMPSCHEIREY L 2 BERIZ10404H
443 %,(43%) 36 D\ IREE(58%) F6 & A (31%) HSF g
B O HIY T H - 72, fnfild =B A3 25 BN O fil
FEH TI1E26%. 25 BEUL FOFIFEE TIX70% 31T > T
TFBIBUC L - THERERED L NI (2iEP<
0.001) o

RIERLR

21 HEREHE

BEA2 12T & 9 BRI o T (T % &
UT e, OAFD LRI L2 DH329344(27%) 12 &
EZ o723 LT IR ) (TR AR 3 & 0T A
JLLOEFED ERI LTS D408 % (38%) IZFEL VAR E

BBRESFIIE V



[ AR e
DHE+OPTHE

@525

@PPTHBE
+OTHR

25K

[HRERR] m 2BELE

ORAHUE
@RiAHEY)

@RAHUT

42 2019 F£—X/OHLZHES SURERE

LU CBARHC DV TR & 75 72, &
120 25 BERTG O FlFEE T3 TANT R ) 53520 %471 238 44
(46%) EFHUZTH 5 1 DITHF L Ty 25 BELL E O fl#EH
T AR ) DIHERIE33% T M IS A R RN
5N (x 2B P <0.05) o FWEOFERMEDE W 25 FELL
DEFFEET b &RD 1/3 2 BEFLBARE 25 Tv e
VI L BAD R FERIZ O W TR U EET
HortELILND,

2.2 BREEPOEERAOFE

A J1 ] D e I D A IS X = DR R & T
BRE5iNTELTEXONTH Y GRS
B, & = DGl ke U C OSSR R 2
WEEZ LMD RO OCTHELNICDON
1085 Al Rl b ) 12 36\ TS, s W AT > 1
PLED 5 13327 HEG0%) T D 5 13249 A%
(23%) & 75 O Mmig I A3 7 v A3 135 [\ (12%) (2 k
Ed o TSR TR 513229 %4 21%) Ty % 72
MBI DD 2 5 E 9 rbd 6780 55145 [ (13%)
IZREL T,

g B OA I L | & =B EOHFEZ S 12O TOEEIS
DML X = DB O TIIEF R
TR RR 23 W R T HPL D 5 Ll
BLIEDN299 3500 T 226 44 (76%) | i VA A3 72
Vg LI L 7012944 TR 102 44(79%) bR EO AR
BFEGR O NI D 5 122858 P >0.05) o 2 DI fikl
WD L A =DBIHCEHL TR ) A2 REHTH S
EI D ERERL S F=OREPEINI L >T b

2 EWHEER I NI

BEEEEICO T b o v EEELIC D
73, 25 RELL i FR 3 TIE D519 [ H 27 & (5%) T
HoTeDITRF LT, 25 BERG O FFEH TIX D533 Jn]
A 112 H%21%) EHEIZE L o Ttz (2B,
P<0.05)c 2D k525 FERIGO IS (L BARED
EREOIRE PR TS TOR WA H 2 2 L AURIR
3T,

2.3 RERIR
REBC DU TR REZfTD L 2oL 0 I HIE
HRBECIZ10074D 9 b .TRAALLE D b DH107
%(11%) T FLIA 2l Y | 53349 44(35%) Ty — 5. T HA
HUTEB AT DIES514065%) T FEE ol -
1B 10 35 TRLA AL E ) & DE . 25 AR O fil
T 493 %142 44, (9%) T, 25 BELL L O FEF 492 44
634 (13%) \ % 1TRGAA LT | £ ORIZEH L, 25 BEA
DFIFEH TIX2924(59%) 25 BELL OIS T13492
4,1 248 4,(50%) k73 5 T Ty D555 12 1 il 5858
B X > THER D 236 172 (g 28 P <0.05) o

SRCERERFEDE G L L T BB O REARIE
(35%) R BHALIRIE AL 20%) 1 EBIROIREDOTE & %
ZFTC 6 OO 2 12hS DR D 5 12 (29%) &
—DREEGK) 5 EEFMOMEE XTI Db 1/3%
78 700 BRARRE & BREGRR D B3 55 O AHBIBIAR (r =
0.369) 235 b AL BAARGRE 2 & W0 EERERGRR & & v
L © N3 AR O 04 LB T R O T
fili 3 ERAR 2 & 2 6 BIFEIRIL S BB DA
3 S RUEHOEENREC I LHIRIES NI,

ShE

3.1 A-HBEOFAE

K= DBEEIZOWCTIZA1054 %D E IR, 747 %
(71%) 3 Z DR TRA] ) CIHCHH 3 L OTHHEL o
D ERE LRI TR, (2 ERATE R B L O
T 51 KBHITERCIOERD LA LICDIEDTH170
(7% 2k EF 5B

MBI 2 E25BEDLT L 25 B E T & D
DA AERENDH Y 25BH U LOFABZEZ BT
FIEHCERA L DORIBE VA RIS b () 2BEP<

BRICHIHHEEE 5 BRI [ BEETRR

4



42

0.05) o 7835, DI 5 IHIBFEII R O EG Tl b
DOEENTFRTH % ) L ORIER L7203 4 DA
T RINTH 2 ) L DWIEH28% Th - ICHBEH R b
FEOL O ZHINE L Lo T (EH324) 6

DX =DOPEN FEBD EOWH TR S N5 212D
WTHERE TORGZRDICE 2 A HRAEE 1740
D 9 b THBOES | 53580 % (33%) | A IEE,
73542 A% (31%) T BRI % 58 72 IR T T O R
73304 812 (17%) | THR2 B O ALy 53228 [l (13%)
Th - 120 FERIEG TR RIEO 5 AL EP RS
N 2M5E.P<0.05) , 25 FELL T TIXTHZOE S | 2,25
HULTRTBEOHL &, TX=DEELHREL T
52 EDHL I ST,

3.2 H-—OEERROUEM

2 DX = DERER O LI O W T AR 1053
2409 b, 9204 (87%) HTHEXTIZLEE | 11444 (11%) A3
CIRVEC & - TRLZE LM L, X =BhiBRiCBIL Tk
FRELR O D19%0%) L TREREEE L5
1R ED LB OFEERICE - THEOBRE D X =Fh
BrTha I LG TH-TS,

3.3 S=BiRROEIHERFHEA

FRR X BRI 2 e X =Bk B AT o 72 LA L
1299340 9 b GG D b - 12973 %20 T3
HIBGFR% 10D AN L 726 D159 44 (16%) \ 210D b
DN34824(50%) \ 3D & DH333244(34%) TH - 126
B144 7R T & 9 FIEERC & o TERER O SRR
ZHED D Y 25 L L OFEZ TIX 1 MOAFEEL T
VDS DRI 5 72 (g 28 P<0.05) o

BhFR 247 9 BRI, HIR L C b 3R IS X 5 T RL Y,
AL CE AR E L TORIBRII2 RS
%o Z T TVHD O RN O BB % 47 9 785 DI
B AT o 1SR (OIS H2147 0% # 2 Lo B L
EA5 IR T LB ) ELRENZER 2~3HK L 07
~11 AcBiBrpsdimh L T,

3.4 4 =BRRRHI

— NDOBBERVIERBBOFERN 2L r—2 bbb
12T RTOMHIEANZ OV T DD [EZH (2155 [
) 2 OSSR DI BRI L A T EN—v
(73 M7 XE0) 231246 1015 (58%) The b & S FIH &

0 100 200

OIFBICEZ

@*RZ

@EBSTHEL

W 26EERE
@OZNIFERLTIEAEL B 2BELE
OF-7=-RATIrEN
F43 F-BEICHTDFNSOEM
[EIpN-d
0 100 200 300
W 258K

B 25EERE

2m]

K]C

44 FHICE DS ZIZOFREI

300

1R
2R
3R
4R
58
68
7R
8H
98
10R
1R
12H

E945 45 ZBERRHI O {E FABFHA

RATT AL (T3 = ate) 53752 A4 (35%)
LR 5T ZNTNOER G R FUNLX=FITH L. X
=% v FBIEE 2%) 35 L T~ T ) v 7 (54101%, 3%) 12
DCTEANT=HIDOFHPH S Z L #RLTV 5.8
TOBEZ DI T, & 2 TER(7 €54 4 4 25l

BBRESFIIE V



W Erte) H321 A, FHEH 18 A%, F T — VB H3 4 7]
Kb o1 o BT 2HOHEF TS LR 215
GNP L b DRRAL T s BgERP B3 2
Ly T & T,

AR BRI OFHNC X 5 X =BRER %2179 81440
b H—OBEHN Z Y K LR T 5 & D2332044(39%)
2R EOSERN Z T2 & DH349444(61%) ThH -
120 B DO FBR T\ Hi—3E K 2 3 2 > B DA
PRAHT 2 2200 T SR X 26T LOAR
KEFR SN D 5T (f 2858 P >005) 0 2D 2 LI
BmBhkR 247 9 fFEE DL { BRI 8 DT <,
& = OFFILPEFEBURIG U 72 BiBRET ] 12 3D 72
il 2 A L T b I ERRLTV 5,

3.5 HEREREICEDBER

MEEYERR S T b XA =BiBE LT T Gl D
FFEEROPTEHEN 3 ITON TV 2L Tho 1,
ZOXRMOARMAEHZ 952 4D 9 b, 391 4 (41%) »5, H
BRI E U Tl R 2 2 AT T 7210, 25 T AR
fAEH T3, 25 HEDL Rl C R U Tl JE R 2 2
ToT2 b DPBHEAL D512 (£ 2B5E.P<0.05) o

BA7R T & 5 R BRI AER 2@ U TiTb T
Y GRCME AR L 25 4~7 HIZSERL TV 5
2 EH G, X =BRERA 2RI T & 0 CERE R
EKrfortbEs L CUAEMEZEUTHX =0T 50
BRIEZ B S MR L 0236, X = OB 112 W filag
BHPTEAWRENDHL I ERRL TV S,

3.6 EFnftnytdiE

A DD & =Bk & LT RGO e mg19s )
DOHFIZ Y, 2 2 VR 2 VB2 & 0) RFBL ED
HALFHIFIRNC & 2 BhBRA331 [ (16%) H - 72 A5

0 100 200 300

| 25EAE
B 25FLLE

ToTVEWL

F46 i REREORREIRR

0 100 200
1 1 1 1

1R
2H
38
4R
58
68
7R
8H
9A
10H
1R
128

E47 HgRBREOST

m

7

M E LT R FEOREREC KR ORRE 2 £ G 2
DT & » THMERHIH 2 iR T 5 L DBIEA320 [
B (10%) | > 2 H— 1 — VBB & 2 Bk AR S
L BPiBR7e £ b 81 (4%) 1 LN —HTH =Rt L
TIXEERNRO 75 HAH O (18 I 9%) LW DTH
FEAG (22 %, 11%) X = £ DBROAHEL b DI E
LSBT L,

HEBBBILURE

LD T v — b AED 613 X = DO E R BBORIE
PHE S L OB~ OB L L THEKL TV 55
WER N7 T2 AREIBHN L B BELISA DO EN & K & v,
A0 BT b PR (2 I ES ORI A & ML IR
OB X WEORELELDL LI —EDER
MDD 2 2 EHIRE NI, DT X =X E
PELLETORKOBETHL LWL TH S,

FRA I ) e VR OO A5 L AR AR L1 52 = D B
TP MA 2R ETH EEZ LN BER L=
BEEDURHIEE L BRDFED O L5 12, 2 ud HEH
FBETO I Y AFIZH0 TR R B RGO S
DENDHL L FIEBII A =D EHENBDHL L
THEESRZDPTO LU S FHELEEPS5 2T
WHEEZLND,

BRI AW EOBEIELNTH S L2 DT

BEICHTHBEEIE 5 BB (BT

43



44

TR 25 BEDL E O 8 (Bl 140 120 TRV
K RIE L RS T V7, L LLERRITIE, 25 BED
EFEE O ) DS GBI 0 T D AR DOV
AP BREBGR SOV T A 25 BERIMAEE L Y &
FAAE Y + FAA VL EORGE 2 B3 Tvic, 2 iUk
L 2ETHL LI EZOND D ERIIIREY
wip ETOEBELIGH L 2 BB SLRENE » -
o g0 25 BERSIEE B T X = HEOREY
FOTCEB AN N AR ORI 5 X =
WESIRERTEDE LTAES R BDIIR 5T
LUTREME & D - 720 % 70, 25 FERGG D FIFEH T X, A&
HOBBIREOIEATE TV RV I L & T 2
b U TR B U BT 2 Bl 4 L OVHERD
WRBARFEGTTHD I EIRENIHERTH -1, 2D
12D 5% X = OB 2 IRIBRICAT 9 L v IaREl e
xR % G T 2 Mo, 25 BEAR O FARH D HANE
DFEREIZ7E 6700 & 9 12, K = DB B4 25505 8)
R BAHE 24T ) LERIKL B,

BUED % = DR3BS GO KU LIch > T
AR LT &Il EVHAITERIEDE O Lo el
WOFATL TV B LS DY &= DORHPEHER I L
TR DRI & 2 BN OFEHI BB 23, 2B B
DOLTHIREREL TS L9 ThaIRENEL
=ERBRAIFIH T & 7o, 2 OB kIR 2 B
T2 HEPMAGDLE S 2L TAEMPHLTX =D
AR P RNRIN AL S L EIC X = DB I T &
589 EOBRE R MR L ICIRETHEEH TS 2
LT A= EO R RE U 2RO R HENE 2 &
»HNBUREME D 5,

L7235 T4 BRI B BRNEBET 2 RN ORI, %
R B D B BB ORI, 25 BERT O fl#EH
(BRnkaele % Bk L 32 20 —7) ROl b L 7
P OLE R 3 L X =DEER § &1 BT 2
AR R DL R 24T > TV BB DH 5 LFE 2
55,

BERHIRESTFSIE



Appendix 5
SYNFAXL2592
ERHAERESE

TRSIFEREESREECHERR (REAFER)

AREHZE CPH3 1 AF A SRR E ) Tk k[ 3D
IVNFEECET L RRKOBBDOUOEDTHL IY
RFAFA 2L =(UTF. ¥=) O, LEDREIRI % i
T 57129, HAEBRMAEO X BRBER KL T, 3
2 N F OARDIEE 24T - 120 WUE L 72 &Mtk & 23k
ENIAZ L > THIES L OFERRRD, £ =0
BRI DFRE 23R L 720 % 7ERIRIUER AT 707
— MiAED O EERERSELY ATV 5 X =ik
FEROMHREST, N L FAEFROMBMEMZ FbE T
FRAT 24T X = D EIEHIHI O 728 OFE R T2 2
ERHEHME LTS

Bk

B IFERR B SEWE) O TY xR 9
H FARCER L9 H#E~10 HHiEC s o uckiuk
FINKEF I VS FREFAIITE £ v & — G BUIREE T %At
LT 57 BRI T ClEBE L. £ =058k
FTI75% =& 7 — W ICRIEDRE L 120 2 1o Bk O
X =DOFBRIERE S EOEwE T v — M ELTIUE
L. 2 b 8Eal LT

X =O5HEC BT FHHORGRN TIRE L L A
Yoo (F=EEL I Y ASFIEEATO b 0) PHCTX =
BIVANT DO 0HET AEER RIS X =R oM
A ETHRYBEL TE=»ERSZCHBET 1T
MAZO B R 20 HIARHE) | & = 2R L T A% Hill ©
LI IR F IO TR 35D 10 LE P Y~
T ECERIIL EEZBRE L T 3 Y " F O ik
WE) L UTRD, SRSV TR = L OFA =R (e
FEHR % X =5/ B 2100 08) 25 L 72,

AT S T S TTRRAR D WEFL (B 12 200 IEFEHE) (322K
M TEEPKE L CPIE(=B#ERE2) 13662 =309 L
T (783 MR 2> b D389 HE) | i K 1897 IL, /M3 69 PL
Th o> PNDOMRER T L =3B N o
D ARARERL L B S NI X =Dk L WK E L M
HEROBNIHBE D RO N9 (2 2 41.r=0.160 % & r=-

0.039)  MefRe 5473 56 = OMFEEE (2 5- 2 2B &
AETRCEE X GNT — T — 7 & =ik T
X300 EREOM SP A I LER> TV AH. 4
XS L TREROB S 2 fli- 7cico &R E LTI
WEOBECHFERREPFEIATLI LN TEILER
5N,

TYr— oo NIER L OX=DFBROIRE
L RGO FAER A TN LB X =%k
RIZEDL I ITHEL TU 02T LT, 088 E
Fh HIE3~7TBIRGEE S HE) 28T Y, 2k
W TRRIER T L OMARD & = 35 A3 0O -y (%)
bR EIGEAL T ORI A ED X HIER TS T
W B DUIONT Y ENT R RAT,

AT (X, Excel Microsoft ) 35 & (FXLStat (Addinsoft
%%) {Pﬁﬁl« N fﬁ?’) 7‘:0

HRBIUVEER

IYNFAFSL 2 X3 AR E 78 B 714
91%) > & UL L 7etiefhrh, A7 < 8 & 1TRIRLLE Tk
e L IcMEkRO T T Tcx =i s e
DX 3244 (41%) RAIED 50% B THIL S e DH3 564
(72%) L 785 T, — T &k 6 X =2t s
KhoTeDIET409%) 12k E % 57288 %A & ik
DS — D b D, H 5 I — BB ROFERET D
5L %EZ DL BURO X = ORBIRILZIEL T, Wy
BT OBABRK I # AR 2 L 7RI S 15 HE S5 A
E o7,

F 7O & 74389 MR TR, 269 AR (69%) T &

0%it8

25%t8

50%:i8

70%it8

(48 #BFRHEC EDRFPOS IR OHESH

BRICHIHHEEE 5 BRI [ BEETRR

45



46

=K & Nic, BIAD & = RO T (+ SEM)
133.6 £0.4% T dH - 120 FFAEFIT i/IMEH 0%, Kl
7379.2% T MRAKR OB AR TR 3 2> - 72 (EERE
CV=209%) . —77 T\ 120 AR (31%) 2> 6 (3 X =H3 i &
NTH LT FEROPRAEN0.6% LTI Y &K
MENSREE 5TV B 2 Lo FAERISARE L
TR R > e i L 8> T T DO T X TH
TN 7 = DR ZTTHWAEDTEEVE D WVR b,
72720 S, = By B IR ) & R A o0 IRUAR TR ) A8 0
VHIEDB OB FE L TOMRE AR o721 fE
HHE

BE49.8 T & 5 Y & =BiBRO B EE (iikh o 2545
0%MRERD) & X =D ESRIIWIRE L BIERA D O kR
ROFTRTTE =D ENICEBROBHD X =%
ARG T71£11% £ THRIKRT & FEF0% DK
HEAL TU 2 EBERIBENTARICEVCHEE L 5T
W72 (ANOVA, Tukey, P<0.001) o Z U X =%4EFH0%
DR O DT ST & 7emER ORI AR
VIR X = DB T O N T TP AT
Do TV EZRLTY S Wk E [N S A
7o — MRS T AR B IR T A 6
D OFHISROEM L X =D ERPILIRLICE 25,
500 & 5 2 BB 24T o T 0y 156 ek
KT FERPEEIE L 7 5 TV 12 (ANOVA, Tukey,
P<0.001),

AN X BRI 7 27— T ORISR S IXERIIZ0~
3EATON TV, 2 ORRRIIE L X = DFHESRD IS
AR S e b 5 22 (r =-0.183) o JERHER IZ I T,
5% D TRBR 247 9 7 b3 A B S ERME D 5 1
(ANOVA, Tukey, P <0.001) o 1~3 [H] D B BRI $L ] T DFE
FH A BEALFED 6 g 2o 72881

FHIBGERDOZH 2DV T TS AL BEED
FHICHEL IO ARG XA IV TR EBF S L ICERTLC
(F:3~SH. H:6~8 H.Bk:9~11 H. 4&:12~2 H) ., MRl C
BANRTOTNORINCBiBR 21T > T b ARICFERR
. F L T\ T(ANOVA, Tukey, P<0.001) , Bk & Bl D Z={ifi
RGO THABGBR 21T - 12356 S a2
D LN S DD AR Z b 1B EIN AR
SN2, LIch o TR & e AR 2~3 O SEHIB);
BRhs, K =D ERPESMZ 2 ETRARTHS L E
2 6N1,

(%)

0 2 4 6 8 10
1 1 1 1 J
100% — a3
=80% — b
z =60% — b
Bz
i
th Z40% [ b
$
o, - b
=20% G5 B L ORI (SEM) BT
TILT 7NN BED N B TR
0% | b BEEPBOONZEERT (LITREE)

49 #EREROS _IRHIRREFI9TEE

RikzzL

BhkRdY) 4 b

E50 RAPBROBEES_OTHFEE

0 5 10 15 20 25
1 1 1 1 J
MRARR —_—
F10] b
2 — b
3@ [ b

E51 SFRBRERES —DFGFESE

A= DR S M A EEHRNC O G TR BESES &
LTEHODOATEAZ VBT EN—vDIE h,
S VBRRLFHEMHL T2 EOREND -1, 7 v
r— T OWIED GG AR DOPiFR 21T 5 2K T b B
MDHH) 2 g 2 W R T 2 56 L EROSEH &
] UZSEi e R 3 2 358, S DIId R 2 B4
R ZEHPHRHETHHEZ LTV r— AR EDHE
LN 2 2T HHL TV 23EH)C L 2 £ =D %
AP ES3 IR LIS FERIUAHD r — A BT v
TNOHEADOFIH T b BRI L TERII A =DF
HR P & € T Y (ANOVA, Tukey, P<0.001) , =D
SERFFAFL T A & L HMF (R Do TEAR) T

BBEHIRESTFIIE



BFEDH

BED#

MDA

RN

52 BARREFHAL S —DIIGT AR

135.7% (0 =97), 7 € oN— VHMTIX2.1% (n=242) T
HoTZDIX L TEABID LB T AL LT Y
N P ER T2 376 L TR T2568121303%
(n=10) b FERI RIS Lo TV,

W A H D3 1.0% Al T, X = DBhBRICEI L T b
BRI L. 7 7 — b EOitl 2 & L EHIBIKR
DEMFEBERMNIIR LI 7 r— Ml LIc115
L7854 T B N—VOFHFETH S 2 L B EL T,
TEN=NVTHEZDFRICEIL T2 L9t /i x
B FERIBTEAX VEBLIT = vDOVFRE

TEN—IL+ 19

TERZ+TEIN=IV

HIBTA

TERZLDH

TENR=ILDH

TEN—IL+XEE

F53 {ERAUZ-BARRERIES —DFIGFEE

MHL T T b FFERE 1% K0 HERT 2 RAFLB
BB LN TV S 2 EIXEHET %,

HEERLRS

SRIOBARD 9 b FEHIBIER 21T > TV 2 ¥k 6 DR
RE AT TR OCERED L OBRIK T, £ = DAL
TNTN172+58% L3.0*03% LY. 5 LD
EWHLNTL DI LI EL DEBERVT-> TS
HHNZ & 2 X =DRBRIEBUR TR, F = D FER
TEEZ LI RIIEHCT,—EDHELND TS L

F11 S ZBhBRRITHEGI (FEFE1.0%KiHD294) EFFRREHERAE
FFEE = FAZEH fEFIRSHEA (SEHY) - - - ABK
0% TEIN—=)b 28---1&.1R---38.9R-- 2%
TERZ 2R---1%&.9R-- 1%
- — 281418 --2&.8R - 2%,

98---28MB-- 2%

TERZATEN=IL

2R (ANV)+TR (V) +9R (AN) - - 14

TERZ 1R---2%

7EIN—IL

88---2%.9A---2%.8A+9A - 1%

05~1.0%Kim | FERZ+TEN—-IL

AV +IAA) 1%

TEN—IL+ 198

8A (V) +12R (0A) - -

148

TEIN—IL+XER

2B(\V)+7R(FA) -1

A A=TERZL V=TEN—JL(ANIZWThd—F) 0A= 1988 FA=FF%

BEICHTHBEEIE 5 BB (BT

47



48

AT & BUR T EBIERE 1B 0 T X = ORERR
ELUCHEAR 2 L Wi@ R v E v 2 5,

X = DFAEFL PiBROVEN H 5 IEBiBRO AR
WOV TRINETIZELL DWgErfTbhTaTY
% B 2 ¥ Delaplane and Hood (1999) 13, 7 * ) 71 B
PEEROD ILEHIAT (2 450 T 8 AR R TOEERABRAAE L L
TOX=DHERE8~13% £ L T Y. Strange and
Sheppard (2001) (X, 7 * Y A JLPE DT > >+ 2 JH T,
BACHFERN13.7% Th - IEHET b BRI L =D
BBk 24T Z XA BB TH -1 E LTV b, L
> L4427 5 T Honey Bee Health Coalition (2018)
.29 LIGBEDOIMZETORBESITH- N T &7
BiBRBIMEA K E 385 L LT.]120 & ) CIEH KRG
H=DFERTONBRERZPHERT 2 L2 ->Tw
%o Al FEHIRGBR 2 AT - 12D O 45 O ISR O Ho
WelE) O X = D HFAFRD 3.0% 13, R IR T KR
DBSBRBIED 2% A 1 BT 2 LT c RS 2 L v
2500 % Y EHFHA L FClREC OV TIE, 389 BEHOD
139 #£36%) 2 fEbiRRE T Ao L L ks 2L &
FERL TV 225 2 ORFGEAI BRI Tb TV 50
BETDH Y PIBRORRSFT TR L BRTHRERE

#12 BEOBACENS ZFHFREE

B5HA HFEME  |fEPRIKAE (BPBSRR)
WAH (FER) <1% >2%
A HA (M2 12) <1% >3%
B (HF) <1% >2~3%
EEE— % <2% >3%
=EHR (FL) <2% >2~3%

Honey Bee Health Coalition (2018)

SR

73:’){L‘fCo

K= DRI L T 5 285 (%4507 1.0% 4
i) A5 Hi—DFEH 2 HAH L T 23618 lons
DIEV ABDFEN, I 2 (R OB B - BADTDNL 2
E5 i BED S A o h BB OB S H
PECSTHFEIZZNFRICR 5, %70 BiBRIES (B
BRRIE) (AP BB H B L B HIONTEH Y, &
O S E Bl B B, iR, X =Dt 3 o
F ORI £ D7 b ERE T UL LA H—3EH
WS TR 2 13 212 v K50 5
Rofs &9 Bk il 2 ML OB #2470,
PiBRHOFEHI E L TEERER L L TEHRODL T ¥
N B I NT7 AL 2T UL BIRT B
JRIRIY Bt 7 BB R 2 R & % o ISR O S
Pe G EinRkn s £ =ik~ D48k L %)
BEDL LD BRE L TH=DHEFERPET S ¢
TV RN L2 & ARLBREE O
RELZDFEITHVUETHA I,

LI OFRAN I Ty & = OIEAIBBR O K ) (e
1.0% i) (3MRAR % ALY U 7o IR D 37% TEKTE T
W oo —H U ICIRIR T R T THAE0% £ K-
EDIEARD DT H 9% DFRER T b - 12, [A— 5N
(2 X = FEEREDTRAT L T oAU, 1 SR D REA~
DEENIEZ Y, 3 X 2o 1RO ELK S K
T2 2L FHINDE, LIcA - TR 72 3EH5IB
BRCVEM 2 U T X = FERPE MR T2 2 L1
HAALS SISO TORBREI % Hig+ 2 L2
WYL 2, 2D SEHIBG RO A # 38
WRHAGDHIRT 27100, > o —nm— i EOffif
THEOR VX =ZIEoE R b ZEins,

Delaplane, K. S. and Hood, W. M. 1999. Economic threshold for Varroa jacobsoni Oud. in the southeastern USA. Apidologie 30: 383-395.
Honey Bee Health Coalition. 2018. Tools for Varroa management. A guide to effective Varroa sampling & control. https://honeybeehealthcoalition.org/wp-content/

uploads/2018/06/HBHC-Guide_Varroa_Interactive_7thEdition_June2018.pdf.

Strange, J. P. and Sheppard, W. S. 2001. Optimum timing of miticide applications for control of Varroa destructor (Acari: Varroidae) in Apis mellifera (Hymenoptera:
Apidae) in Washington State, USA. Journal of Economic Entomology 94: 1324-1331.

BERHIRESTFSIE



BEEEmESFSIE

HERICHITHHEEE

S ZBhBREL

[ PSR RThE |

RM2E 11 AT
SHIE1 AB2RRTT
RMIE1 ABIMERLT

—E#EEA AXREGS

T104-0033 R AR RXH) 2T H6-16 FHEBESERORS

&

ENMEREEARE RAEERMRESMEEE

BEMZEEFT SEAERIMT R

LTI
REAFEGRER

¥t 6l
EXFRFBEHREFH
ZHEW—
ABEHFENEREBEGS
TKIRARIE

EIMERREEARE RREERNTR SRS

BEMEIM SERAERNMRITR

BFREHNSH

FIVREANWAT /R Z2—MN) a1 I A&

REDZF v TURIIALZEDERERIE(FIEE L TOFINERREELSNATVET,

[FEEm







(BRVEDE]
— et EEA

BATEEHE

T104-0033
RREPREXF/=TH6-16
BEEESEOR

TEL 03-3297-5645
FAX 03-3297-5646

http://www.beekeeping.or.jp



