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AKRICBALETAFHETLY
Agrilus planjpennis D4 Eg & BhRR

_ *
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1. BU®IC

ETFB DESRRLFEFO 7 a— iz X,
ANRWE OB ABMETE L <IEFHIZ G- T
Wh, ZIUIE, S FEFELRARES, BED
CHrVIEERESNTIZ, ZhETEBELTYR
Mo fZHIBIEASNTEY, £ 2 CTEHFIINY)
L7z Db %, dizid, FHEBTIERS W
13 & DBFEN R MAREIEM L AR TR L,
RMELR EICRELRFENHEEL 726 LTS
7205 Tl HERERR A S IV b RA 2
BIFLTWwEbDbLH S (Boyd et al. 2013 ;
Roy et al. 2014),

T A A EREARTTIE, F—0 v XORRH
& o 72 16MHEAL LA, 20064F F Tl RO HMER
HUABBIEDSEE L, ZD ) b6 EI{LL T
W% (Aukema et al. 2010), 1 Td, ¥/ <A
A (Lymantria dispar) &Y XN I 5T 7
I ¥ 1) (Anoplophora glabripennis) 3%k 4 7
BECNE L CRERBELFISREILTEY,
RO RIEHIFERAE T — 2 10012 b FEESINT
2% (IUCN 2018), F72, HAMSLRALZE
ENDLENY)EIADYT T T LY (Adelges
tsugae) |2 & o TY WO L WHFEHEHNFE
LCTw3 (Havill et al. 2014), T TiX, 74
FH ¥ <o (Agrilus planipennis, 4 : em-
erald ash borer) (LL'F, EAB) 22 AL Cdbk
RO A ) 33 (Fraxinus spp.) DA R
BEINDLIFIEOHERLHEL52CTBH (Herms

* () FMAETRTET ITO Kensuke

and McCullough 2014), #OEEFHII/ KD
BHRERE L TROREVEHEESI ATV D
(Aukema et al. 2011),

EAB O HIIMEE10~14dmm, Fikt Tl
R H 5 (BE1), HARGAITHA, FEIL
i, Er I, BMEaT T, SRR 0T Y
THER. HARTIEVYF &€ (Fraxinus mandshurica),
F =73 (Juglans mandshurica var. sachal-
inensis), %77 )3 (Pterocarya rhoifolia), />
V=V (Ulmus davidiana var. japonica) % £
e L, duilgEd ST, LR aHT 508
AT, REARECITMM fEE THICHRES LTy
% (Haack et al. 2002 ; fi J&i{ 2014), EAB (22
WTIE, HAS EOFEIZBI 5B E A
EHEVL DS, BAETH LK TIE, 2002412909
THEDTER S INTLSR, ERBPHRICHET 418
IR AR IR ICHRE T 5T v b (Herms
and McCullough 2014), AR TIE I NS DOREE
LT, EABD &S @b BRSO E
MELTORT V¥ v VICEERRRL 2V,

EE1 EAB (PHF+HEYLY) OER
(¥&#5%  David Cappaert, Michigan
State University, Bugwood.org)
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2. dERADIRA

2002F 2R THOTO EAB SFER S L7z
(Cappaert et al. 2005), X ¥ H V7 ba A b
BLOZNIHET 255 - A5 ) A
b &) T3EE - AFEARD S P L 72 A EAB
ESE S M7zo 20044E 1212 3 2 VAT EAB
DEEIZLSTHIELZ A1) 23150005 AR &
H#EE S (Poland and McCullough 2006), 2009
FIFT A MEBORKICBITS MR T
O RATEMIEE1L99% % W 2 72 (Klooster et al.
2014)o F 7z, EABIZFEBDOIN S 55340 & AT,
20144F 9 A CTHRE D24 E N F 5D 20T
FER s Twa (USDA APHIS 2014a) (B).

IV VINTEAE L EERE TR IITbN:
EEREREIE ORER, 19974121 EABIZ & B4
FEASFEA L Tz Z Ebh o7z (Siegert et al.
2014) o EAB 225 L T HIETEHEE D 5
AT 5 F TIZAFERiIER» 252 & (McCullough
and Mercader 2012) 2> 5, EAB (19904 ¢4
DURIIER LTVt ZEZ 5N TS, HIZT

X 2014F9R £ TICEAB (A FAHE<LY) IFEER
Ih=M (B2, USDA APHIS 2014alC# D % 1EX)
LihFE, T TAYAERE, ¢ 2002F(C
T EAB " HR & h 7= H#his
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EMTICEEE, JKRICBRA L7 EABIEHED» Lk
72D EHEEEIN TS (Bray et al. 2011), H
T 121950~604FE UK ED A1) IFHEHA
LTBEAIZERLTEY, 2ok, 29 L7z
T EAB AVRFEAE L CRB O EARREDS % 112 Y
L7 (Liu et al. 2003)s EAB 2522 Ao b %
) I TYE S N AR LR EM 2 E12#i Tt
KICHEIINTHERZZDES ) (Cappaert et al.
2005 ; REJ 2014) 6

iy

3. HERE

%

WEIXTETIHRZET 5725 REEDOL)
WAMREARIZEFLE L 72561213 2 £ 2 M4k
3% { 72 A (Cappaert et al. 2005 ; Tluczek et
al. 2011), BHOBHIZ5 ~6 BT, 6~
THISEEORENZAZ, 9 RO ICIEGE %
R Do HOFEMIL S ~ 6 AMIZET, 2O,
MR IOREERZRET HDEETE, BiES
~THTRRBEHMKL, 5125~ T HRIZEN
ZhAtET 5o MESROREIEIZ60~9050 T, 18Rz
DF EHISHERNT B0 INEF 2 HETHALL,
HHITE D ST TR & R & A
Bo WROILEIZIAY {Ah, 7T ADEHE -
T2 (BE2), A#6I127% 5 &M F 721348
BHICHEZED, B THAL, BRIJFE &
THHRIZ 7% %A (Cappaert et al. 2005 ; Wang et
al. 2010) o BEOHIEIZ L Y HRILEDEEDNE
{7 BIZONT, BHENDI KRG DR
EHEEINS L)X h 5, B HREANE
172D 305ELL LI B &, JEIECHMIN: &
OYVBHERDPHIL D L H12% Y (Anulewicz et
al. 2007), O &9 HIEBRAKIL 2 ~ 4 SELINITHE
Nbo 1RO A IHRIET 2 F TS, WHE
1 o472 D F0BHD R ASEF e TH 5 (M-
Cullough and Siegert 2007) o
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ER?2

EAB (7HFAE~<LY) HEOEER
(¥H# - Troy Kimoto, Canadian Food
Inspection Agency, Bugwood.org)

LTEY, A agUAoBETIIBHRORE
BLEINB D%, R EFTE 2w (An-
ulewicz et al. 2008) o BHREATIZHAT S P 4
) 2B OFEFRAEIL16E T (Wallander 2008), Z
NE TIZEAB OME % 2T 7213 3 Rk
TH% (Anulewicz et al. 2007 ; Rebek et al. 2008).
HEEE R NBRLRBRHE 2 EI2L o TA LA
2T TV AKRTIE, EABBRHRDZHEE T S,
BHENOYREE D E L, WREFROEL 55
(Jennings et al. 2014 : McCullough et al.
2009b ; Tluczek et al. 2011), L2°L, EAB i3/
ERIZHINEL TEE L TBY) (Cappaert et al.
2005), R TA VT M A MEEOBOKG T
FEA25 em BLEO b A ) 2 H O BFEMIEE A
9% Ll F1Z3#E L Tw 5 (Klooster et al. 2014),
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D L) EMRIIDT AR T L EERD
i 5 EAB HPUIEE A %2 BT 2 BF5EH3 %0 S
nTw5 (Knight et al. 2012 ; Koch et al. 2012),

REZ CTFEEMICBIT S EAB IZZ O #II1E
RO A THOEFIARTEIET 5 R EE I
4 X 72 (Duan et al. 2012b ; Liu et al. 2003,
2007 7Y THETH DY F¥E (F. mandsh-
urica) WFALRERO M AU IFHI ) L BEAB 12
X B P ATER Y (Rebek et al. 2008). =0
£ v F Y EQEIMEA T = XL OB 2D E
L T DAL DTSN TB Y, FHZ7 «
= VH LMY R BESEE SN TS
(Chakraborty et al. 2014 ; Whitehill et al.
2014)e TOXHRTITENN) IFIHLET
% BEAB UM HIEF 2 0K b A IISEA
L CHPEREEZBR L LD &3 2098 FEhi s
w5 (Koch et al. 2012)

B, EABL & TFHI s~ VIE (Agrilus)
DHEMIRER 2 A L Cu SIS hTuin
(Brown et al. 2014) .

5. BEIDRNEIRADER

EAB OB EOFEIZET (KHROFHA)
LA (AAMEE) © 2@ 2 b, KRHED
WER R OASRET) % 7 7 4 b IV TRIE L 725 R
T, HEEE K 020% A510km LA ERA~Z BET) %
7~ L7z (Taylor et al. 2010), #4+ T3 EAB
HURTEFIRIN S 525, EEORMFF 2 & D%
FEWX b H o> Ty (Mercader et al. 2012),
EAB @ 2 %2 5 Ak KL, FIZEABS Ao 72
WARRHM, AKREEVPANABWIEwEINL L
ko TnwabEZSNTWS (Cappaert et al.
2005)0 X VA VINTHEE LW EROTLED S
B S N7 EAB#EOIIHEE L, 20014 F T
1349 4 km /4R & B IE A o 728, 20014F DLk
($ EAB AR OBINZ W 18km, L R (o
7oo Tz, RO ANBIERIC L o TRUKE
(DI & 72 )R MU MR B 3 T o0 BB I3 739 25km
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72572 (Siegert et al. 2014),

FAEHZ BT 53 EO RIS R & B
MO TEETH D (Brockerhoff et al. 2010),
EAB SR AW, BEROERIFELRICL DT
DT\ W, H72BBERDLEG, EAB D
i PRI HFET AEAmSH S Z &R, EAB A
FHENE L %5 TN EOFERSBINT, §E
WA B I IZBR B AT O R A B L 43k
LTLES TR I EnENns, ZOHFERFER
CRFATE N2, XD RERE % EAB B X UO%r
BEAROLERITEOBFENHETF 5T 2% (Crook
and Mastro 2010). FIZ M %) T O E% 15cm
MECBEIRPFIE L CB < L EIN O MR BATED | &
NCHERT 20T, IhxkbLhARE L THIL
WA LRI FRATIC &) R EE O F 2 TR
% &) D, EAB OBRICHH SN T2,
C DOHFNTERNRIIF D, LB - FIFAAEIC
KERFNEEL, FloBLYARIEZ D EETHE
GRBEOPO V&S H D (Marshall et al.
2009 ; McCullough et al. 2009a ; McCullough et
al. 2011), EABHIFE B LB IZFHFTI SN
(Grant et al. 2011 ; Poland and Mccullough 2014),
A DY LB DOREMIZDFTISND
(Grant et al. 2010 ; Poland et al. 2011), EAB
DB HRERIEINS OITEFEZ R L 72
M TEHENTRBY, BE, HUTEs ek
FHIcEiE S b (USDA APHIS 2014b),

EAB \ZIZEIHECIE S 5 7 = 0 € Y IIFFTE
L& &z (Crook and Mastro 2010),
AT % o CTHER A4 E - fitit 3% (3Z) — do-
decen—12-olide[ = (3Z) —lactone] »3 & BE#fE 2> &
WEFITHMT72O0EL THDH I EDVHSRIC
%Y, EABORWFERBITE=%Y) 7 D7
D OFHE D HET SN Tw b (Crook et al.
2014), F 7z, MERHUZ IO T s o' s
BHbHIELMEREINTEY, ZOFHEDLHET
ENTw b (Lelito et al. 2009 ; Silk et al. 2009) o

BRTEBRBABEZRDOFFIREEOEKRET
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EAB # FEIZERTL20FHEL VDS, VF RS
) (FUTFNTFR) o—FETr v A VEEME
4 % Cerceris fumipennis &\ LKRIERDFEY
NFZFALTEREDORBVE=Y ) ¥ 7% 5
L&) bw)a=—2 2R ) flAIlfTbL T
(Careless et al. 2014)

6. BARRISR

EABZ R L4401%, ZoM#iz HZE LT,
EAB QIR % b5 Cl- DI\ ERIE 25 A1) 3
HOMARHK, FMe&eFblid 2 &%k
EN/zID, BEAREB L OZFOFAE800m LIKIZ
HDHITXTO MR 3% EAB OFEDH I
by R BETLIEIRD SN (Siegert
et al. 2010)0 L2°L, %< OBE#M TROKDY
GURDHESET B LD 2> TEEDRRE LT27:
DHIZ, WAL v HEIZR & S 72 (Herms
and McCullough 2014) .

20084F (2, EAB O#A 1 7% B bR iing % f 53
% 72912 SLAM (SLow Ash Mortality) & \» 9
SERAYFEEN LG E 7z (MceCullough and Mer-
cader 2012 ; Poland and McCullough 2010),
DHEFEIT EAB OBMAHZ T M A IRIEHE
DOFELHITEZRELEL LR HEL LTV,
DTFiE, ZoHEETHYMHATH S ERL255%E
5T 5%, 3, SLAMIZBWTY, #EHE
OO MR TEOEAK - K - Fb e EOFL
W LIEELESN T3, EABEAEEEZHAD S &
kL LTE, ORBHNT X 570 LB, @
WEARDES, @B L) ARIZL DR, @7ARD
BHFAIZ LB PHAEEE N TV A, DIZ2W
T, mwATH%E S MR E VR A OB EEA 7
E RESELRBAREH FESFATE S
(Herms et al. 2014) o @IZDWTIL, B4
DLEDHin o RIEEE 2 RFETE 20w T, &R
PMIHER U O - BERD - HEE$ % (McCullough
et al. 2007) o OIEBRIRFIFEZ L7z b A1) T 7RI
EAB I &5 L THEINSE S &) Akl
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HBHERLESOT, WO RS 2 FN2 R
LT3 § %5 (McCullough et al. 20092, b)s
@I%, EABOZEHF WA S Eb Iz HIE
LT, A IREREZHLPIEKRL TEORF
HHOFIH & SRR s #ED 5 (McCullough and
Siegert 2007) o NS DOBRTFEDO T A b &%)
EHRYIalb—va Y THEFMHINATHD
(Kovacs et al. 2010 ; McCullough and Mercad-
er 2012), F7z, HHEFOBEBHIEAD LI 2 HAR
B B, W TIIERIZZDS, AR TIEEE
REREILED SO FATHEE 22 0T, KEUZ L 54
B (k) PEELZBBEFRLEZoTwS
(Poland 2014)c BLEIZHNZ T, EAB 534 & %
FEoOEM (Fik), b IFEOSMHEEHED
A, —ITRAORH - BEFEFHEE S ERSINT
W5,

7. REf & EMRIBARE

KRTEROKREE L CHEFESE, WEE W
FREBFERINTWDED, 16125 % EABSE
o IIME L TV (Cappaert et al. 2005 ; Duan
et al. 2009, 2012a). FERKBOFTIEF v v ¥
PR RKEBICERE 2 >TEY, BRI
DEEOWMENFRINLILGELH LD, T5D
E 29K &\ (Duan et al. 2014a ; Flower et al.
2014) 0 2007T4E1C I A VINOBEM THAE L L
THRR N a~a2XF R D Atanycolus cap-
paerti \2 X % EAB YR OFAREIL, 0%, K
EIZE o TwAb (Duan et al. 2012a),

EAB 3 R 4007 & v Sy A Wi Be - (e 4
5ORBEREAN) ICEWHEL.LAHIT SR, B
20034F I EC R A DSBS 7 (Cappaert
et al. 2005 ; Liu et al. 2003), HETHERL I
KD H) HRD 3TENSHFL L Sz Oobius agrili
(P a/xFEE, INZHZ4) (Zhang et al. 2005),
Tetrastichus planipennisi (& X Z/NFFL, Ll
NENZ & E) (Liu et al. 2007), Spathius agrili
(a~anF#, AL EE) (Yang et
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al. 2005), 2N 5 3FEIZOWT, FEMPECEEE
W KEME - WEEOWIZE - HEIFEE S L
(USDA APHIS 2007, 2013), 200741 3 & 7>
INTHO THRR SN (NAPPO 2013), 4,
BHBEIIRE <20, 20134E 121X 140N TT2H
FHONF PR SN2 T LTEASNLFE
INFIEL L DYFTTEBISEI LTS (Abell
et al 2014 ; Duan et al. 2013), 7 ¥ 7 EOH 72
LG RMOFERIIBAEDHITF SN TS (Duan et
al. 2014b), 7%k, HAETH KEGRESTHONI:
2, EABHFERE/ROITHZ LN TE R0
729, Kb 5 TE Zh o7 (Cappaert et al.
2005) o

8. REANDTE

EABIZ L 2 M) IHOMWRITHE D BIRES:
DR E AL NHOERIZEEZ 52T\ 5 2
EDHRE ENTWwb, Donovan et al. (2013) 13,
152 BT 5 19904E ~20074E 0 EAB # % 0 A i
CIEBRRR IR B X OV IR 2R IS X B AT B
EOML720 PR IMFEREDFEEME o7z
sk TIEEBR % BT & 5 384 £315,080 A B4
L, TEBIPE 2R B & 388 2%, 113 A3 L
T2EHELTWED, PAYIDHEEEINLD
RENEAT L L EOMIZED L) 2 RFERER
DB B DPIE D> TR\,

9. HYIC

T AN I EREO LR, B2 ) AL
(Jacobs et al. 2013) <= L 344§ (Scheffer et
al. 2008) DRAIZL o CTRELHEELZITTE
720 #7212 EAB ST NS OBRATFEIZILET 5
WEXLZL LTI, FARI LI,
HRIUROZEIEZIZ = LIRS 8TEE LT,
RIKMRTHREFITD M A1) IO L 72
L) DD 5 (Gandhi and Herms 2010 ;
MacFarlane and Meyer 2005 ; Raupp et al.
2006) o EAB132.5cm LLEo> b A1) 2 HI2ME L

= VA
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THRE ) BIABEEETLE ) DT, #HEH
TO M) IFHOEHIFETE T, HEANLRAM
B s Cwb (Klooster et al. 2014), 2003
FIZIIU T TOERZ T TEABORADERES
N7ze dbKH 53EA 87z F.pennsylvanica 720F
T 3—0 v /NERD Fexcelsior |2 b HisEHE
EEISGEILTCERIIGAEZIRTTBY, 3—1y
INNDOBRADVEESIN TS (Flo et al. 2014 ;
Orlova — Bienkowskaja 2014) o

BREDRPHENRER 2 STHDICAEERRERD
BAZRF C-I2 FAO (#0823 13
[ty iy AR A T 0 =B B ] (ISPMs) & £ & T
Wb, 209 B0 ISPM 15ICIZEBEZ 512 B1)
BAREMEMHOHEFSHTZ SN TE Y, B4
WIZRAL X F IV AZEF 7213 BULEE (56T 3047
PlE) 2gBibshTws (FAO 2009), 2o
ISPM15IZ22DWT 7 A Y A HFEIX20054F 12 FE i
BB LA, OB OS54 TIE EAB A%t
WL WIREENH 5 2 M SN TED
(Goebel et al. 2010 ; Henin et al. 2014), 4% A
HINEHNE LN,

51 A3k

Abell KJ, Bauer LS, Duan JJ, Van Driesche R (2014)
Long-term monitoring of the introduced emerald
ash borer (Coleoptera : Buprestidae) egg parasitoid,
Oobius agrili (Hymenoptera : Encyrtidae), in
Michigan, USA and evaluation of a newly developed
monitoring technique. Biol Control 79 : 36-42

Anulewicz AC, McCullough DG, Cappaert DL (2007)
Emerald ash borer (Agrilus planipennis) density
and canopy dieback in three North American ash
species. Arboric Urban For 33 : 338-49

Anulewicz AC, McCullough DG, Cappaert DL, Poland
TM (2008) Host range of the emerald ash borer
(Agrilus planipennis Fairmaire) (Coleoptera :
Buprestidae) in North America : results of multiple-
choice field experiments. Environ Entomol 37 : 230-41

Aukema JE, Leung B, Kovacs K, Chivers C, Britton

KO, et al. (2011) Economic impacts of non- native

No211 3.2015

forest insects in the continental United States.
PLoS One 6 (9) : e24587

Aukema JE, McCullough DG, Von Holle B, Liebhold
AM, Britton K, et al. (2010) Historical accumulation
of nonindigenous forest pests in the continental US.
BioScience 60 : 886-97

Boyd IL, Freer-Smith PH, Gilligan CA, Godfray HC
(2013) The consequence of tree pests and diseases
for ecosystem services. Science 342 doi : 10.1126 /
science.1235773

Bray AM, Bauer LS, Poland TM, Haack RA, Cognato
Al et al. (2011) Genetic analysis of emerald ash borer
(Agrilus planipennis Fairmaire) populations in Asia
and North America. Biol Invasions 13 : 2869-87

Brown N, Inward DJG, Jeger M, Denman S (2014)
A review of Agrilus biguttatus in UK forests and
its relationship with acute oak decline. Forestry
doi : 10.1093/forestry/cpu039

Brockerhoff EG, Liebhold AM, Richardson B,
Suckling DM (2010) Eradication of invasive forest
insects © concepts, methods, costs and benefits. NZ
J For Sci 40 suppl : S117-S135

Cappaert D, McCullough DG, Poland TM, Siegert
NW (2005) Emerald ash borer in North America :
a research and regulatory challenge. Am Entomol
51 1 152-63

Careless P, Marshall SA, Gilla BD (2014) The use of
Cerceris fumipennis (Hymenoptera : Crabronidae)
for surveying and monitoring emerald ash borer
(Coleoptera : Buprestidae) infestations in eastern
North America. Can Entomol 146 : 90-105

Chakraborty S, Whitehill JG, Hill AL, Opiyo SO,
Cipollini D, et al. (2014) Effects of water availability
on emerald ash borer larval performance and phloem
phenolics of Manchurian and black ash. Plant Cell
Environ 37 : 1009-21

Crook DJ, Francese JA, Rietz ML, Lance DR, Hull-
Sanders HM, et al. (2014) Improving detection tools
for emerald ash borer (Coleoptera : Buprestidae) :
comparison of multifunnel traps, prism traps, and
lure types at varying population densities. J Econ
Entomol 107 : 1496-1501

Crook DJ, Mastro VC (2010) Chemical ecology of



R & FEF)

the emerald ash borer, Agrilus planipennis. J
Chem Ecol 36 : 101-12

Donovan GH, Butry DT, Michael YL, Prestemon JP,
Liebhold AM, et al. (2013) The relationship be-
tween trees and human health : evidence from the
spread of the emerald ash borer. Am J Prev Med
44 1 139-45

Duan JJ, Abell K, Bauer L, Gould J, Van- Driesch R
(2014a) Natural enemies implicated in the regu-
lation of an invasive pest : a life table analysis of
the population dynamics of the emerald ash borer.
Agric For Entomol 16 : 406-416

Duan JJ, Bauer L, Abell KJ, van Driesche RG
(2012a) Population responses of hymenopteran
parasitoids to the emerald ash borer (Coleoptera :
Buprestidae) in recently invaded areas in north
central United States. BioControl 57 : 199-209

Duan JJ, Bauer LS, Abell KJ, Lelito JP, Van
Driesche R (2013) Establishment and abundance
of Tetrastichus planipennisi (Hymenoptera :
Eulophidae) in Michigan : potential for success in
classical biocontrol of the invasive emerald ash
borer (Coleoptera : Buprestidae). J Econ Entomol
106 : 1145-54

Duan JJ, Fuester RW, Wildonger J, Taylor PB,
Barth S, et al. (2009) Parasitoids attacking the
emerald ash borer (Coleoptera : Buprestidae) in
western Pennsylvania. Fla Entomol 92 : 588-92

Duan JJ, Watt TJ, Larson K (2014b) Biology, life
history, and laboratory rearing of Spathius
galinae (Hymenoptera : Braconidae), a larval
parasitoid of the invasive emerald ash borer
(Coleoptera : Buprestidae). J Econ Entomol 107 :
939-46

Duan JJ, Yurchenko G, Fuester R (2012b) Occurrence
of emerald ash borer (Coleoptera : Buprestidae)
and biotic factors affecting its immature stages in
the Russian Far East. Environ Entomol 41 : 245-54

FAO (2009) Regulation of wood packaging material
in international trade. ISPM No.15. http : //www.
ispm15.com/ISPM15 Revised 2009.pdf (2014.10.31
77 R)

Flo D, Krokene P, Okland B (2014) Importing

No211 3.2015

deciduous wood chips from North America to
northern Europe - the risk of introducing bark —and
wood - boring insects. Scand J For Res 29 : 77-89

Flower CE, Long LC, Knight KS, Rebbeck J, Brown
JS, et al. (2014) Native bark- foraging birds pref-
erentially forage in infected ash (Fraxinus spp.)
and prove effective predators of the invasive
emerald ash borer (Agrilus planipennis
Fairmaire). For Ecol Manag 313 : 300-06

Gandhi JKJ, Herms DA (2010) North American
arthropods at risk due to widespread Fraxinus
mortality caused by the alien emerald ash borer.
Biol Invasions 12 : 1839-46

Goebel PC, Bumgardner MS, Herms DA, Sabula A
(2010) Failure to phytosanitize ash firewood
infested with emerald ash borer in a small dry kiln
using ISPM-15 standards. J Econ Entomol 103 :
597-602

Grant GG, Poland TM, Ciaramitaro T, Lyons DB,
Jones GC (2011) Comparison of male and female
emerald ash borer (Coleoptera : Buprestidae)
responses to phoebe oil and (Z) -3 - hexenol lures in
light green prism traps. J Econ Entomol 104 : 173-9

Grant GG, Ryall KL, Lyons DB, Abou- Zaid MM
(2010) Differential response of male and female
emerald ash borers (Col., Buprestidae) to (Z) -3-
hexenol and Manuka oil. J Appl Entomol 134 : 26-33

Haack RA, Jendek E, Liu H, Marchant KR, Petrice
TR, et al. (2002) The emerald ash borer : a new
exotic pest in North America. Newslett Mich
Entomol Soc 47 (3&4) : 1-5

Havill NP, Vieira LC, Salom SM (2014) Biology and
control of hemlock woolly adelgid. FHTET-2014-
05, USDA For Serv

Henin JM, Leyman M, Bauduin A, Jourez B, Hebert J
(2014) Phytosanitary treatment of European pallets
by microwave : developing a program to ensure
compliance with ISPM 15 and monitoring its
efficacy on the house longhorn beetle (Hylotrupes
bajulus L.) Eur J Wood Prod 72 : 623-33

Herms DA, McCullough DG (2014) Emerald ash
borer invasion of North America : history,

biology, ecology, impacts, and management. Annu



R & FEF)

Rev Entomol 59 : 13-30

Herms DA, McCullough DG, Smitley DR, Clifford
CS, Cranshaw W (2014) Insecticide options for
protecting ash trees from emerald ash borer. (2 nd
ed) North Central IPM Center Bulletin

TUCN (2013) #¢42 AfE 7 -A b100. http : //www.
iucn.jp/species/376- worst100.html (2014.10.17 7
7t A)

Jacobs DF, Dalgleish HJ, Nelson CD (2013) A
conceptual framework for restoration of threat-
ened plants : the effective model of American chestnut
(Castanea dentata) reintroduction. New Phytol
197 + 378-93

Jennings DE, Taylor PB, Duan JJ (2014) The
mating and oviposition behavior of the invasive
emerald ash borer (Agrilus planipennis), with
reference to the influence of host tree condition. J
Pest Sci 87 @ 71-78

Klooster WS, Herms DA, Knight KS, Herms CP,
McCullough D, et al. (2014) Ash (Fraxinus
spp.) mortality, regeneration, and seed bank
dynamics in mixed hardwood forests following
invasion by emerald ash borer (Agrilus
planipennis). Biol Invasions 16 : 859-73

Knight KS, Herms DA, Plumb R, Sawyer E, Spalink
D, et al. (2012) Dynamics of surviving ash
(Fraxinus spp.) populations in areas long infested
by emerald ash borer (Agrilus planipennis). In :
Proc 4 th Int Workshop Genetics Host- Parasite
Interact For (ed. Sniezko RA, Yanchuk AD,
Kliejunas JT, Palmieri KM, Alexander JM, et
al.), pp. 143-52. PSW- GTR-240, USDA For Serv

Koch JL, Carey DW, Knight KS, Poland T, Herms DA,
et al. (2012) Breeding strategies for the development
of emerald ash borer- resistant North American ash.
In : Proc 4 th Int Workshop Genetics Host- Parasite
Interact For (ed. Sniezko RA, Yanchuk AD,
Kliejunas JT, Palmieri KM, Alexander JM, et al.),
pp. 235-39. PSW- GTR-240, USDA For Serv

Kovacs KF, Haight RD, McCullough DG, Mercader
RJ, Seigert NA, et al. (2010) Cost of potential
emerald ash borer damage in U.S. communities,
2009-2019. Ecol Econ 69 : 569-78

No211 3.2015

Lelito JP, Boroczky K, Jones TH, Fraser I, Mastro
VC, et al. (2009) Behavioral evidence for a contact
sex pheromone component of the emerald ash
borer, Agrilus planipennis Fairmaire. J Chem Ecol
35 1 104-10

Liu HP, Bauer LS, Gao RT, Zhao TH, Petrice TR, et
al. (2003) Exploratory survey for the emerald ash
borer, Agrilus planipennis (Coleoptera :
Buprestidae), and its natural enemies in China.
Great Lakes Entomol 36 : 191-204

Liu H, Bauer LS, Miller DL, Zhao T, Gao R, et al.
(2007) Seasonal abundance of Agrilus planipennis
(Coleoptera : Buprestidae) and its natural enemies
Oobius agrili (Hymenoptera : Encyrtidae) and
Tetrastichus planipennisi (Hymenoptera :
Eulophidae) in China. Biol Control 42 : 61- 71

MacFarlane DW, Meyer SP (2005) Characteristics
and distribution of potential ash tree hosts for
emerald ash borer. For Ecol Manage 213 : 15-24

REJEE (2014) BE)T 2 HRMERE (2). WIoHK
AR 89 1 56-60

Marshall JM, Storer AJ, Fraser I, Beachy JA, Mastro
VC (2009) Effectiveness of differing trap types for
the detection of emerald ash borer (Coleoptera :
Buprestidae). Environ Entomol 38 : 1226-34

McCullough DG, Mercader RJ (2012) Evaluation of
potential strategies to SLow Ash Mortality
(SLAM) caused by emerald ash borer (Agrilus
planipennis) : SLAM in an urban forest. Int J
Pest Manag 58 : 9-23

McCullough DG, Poland TM, Anulewicz AC,
Cappaert D (2009a) Emerald ash borer (Agrilus
planipennis Fairmaire) (Coleoptera : Buprestidae)
attraction to stressed or baited ash trees. Environ
Entomol 38 : 1668-79

McCullough DG, Poland TM, Cappaert D, Anulewicz
AC (2009b) Attraction of the emerald ash borer
to ash trees stressed by girdling, herbicide and
wounding. Can J For Res 39 : 1331-456

McCullough DG, Poland TM, Cappaert D, Clark EL,
Fraser I, et al. (2007) Effects of chipping, grinding
and heat on survival of emerald ash borer (Agrilus

planipennis Fairmaire) (Coleoptera : Buprestidae)



R & FEF)

in chips. J Econ Entomol 100 : 1304-15

McCullough DG, Siegert NW (2007) Estimating
potential emerald ash borer (Agrilus planipennis
Fairmaire) populations using ash inventory data.
J Econ Entomol 100 : 1577-86

McCullough DG, Siegert NW, Poland TM, Pierce SJ,
Ahn SZ (2011) Effects of trap type, placement
and ash distribution on emerald ash borer captures
in a low density site. Environ Entomol 40 : 1239-52

Mercader RJ, Siegert NW, McCullough DG (2012)
Estimating the influence of population density and
dispersal behavior on the ability to detect and
monitor Agrilus planipennis (Coleoptera :
Buprestidae) populations. J Econ Entomol 105 :
272-81

NAPPO (2013) Application of biological control of the
emerald ash borer (EAB) in North America. http :
//www.nappo.org/en/data/files/download/Science
and_technology documents/Biocontrol%200f%20
EAB%2025-10-2013%20~ e.pdf (2014.10.307 7t &)

Orlova- Bienkowskaja MJ (2014) Ashes in Europe
are in danger : the invasive range of Agrilus
planipennis in European Russia is expanding. Biol
Invasions 16 : 134549

Poland TM (2014) Progress and future directions in
research on the emerald ash borer. Pennsylvania
Forests Summer : 20-25

Poland TM, McCullough DG (2006) Emerald ash
borer : invasion of the urban forest and the threat
to North America's ash resource. J For 104 : 118-24

Poland TM, McCullough DG (2010) SLAM : A
multi- agency pilot project to SL.ow A.sh M.
ortality caused by emerald ash borer in outlier
sites. Newslett Mich Entomol Soc 55 (1&2): 4-8

Poland TM, Mccullough DG (2014) Comparison of
trap types and colors for capturing emerald ash
borer adults at different population densities.
Environ Entomol 43 : 157-70

Poland TM, McCullough DG, Anulewicz AC (2011)
Evaluation of an artificial trap for Agrilus
planipennis (Coleoptera : Buprestidae) incorporating
olfactory and visual cues. J Econ Entomol 104 : 517-31

Raupp MJ, Cumming AB, Raupp EC (2006) Street

No211 3.2015

tree diversity in eastern North America and its
potential for tree loss to exotic borers. Arboric
Urban For 32 : 297-304

Rebek EJ, Herms DA, Smitley DR (2008) Interspecific
variation in resistance to emerald ash borer
(Coleoptera : Buprestidae) among North American
and Asian ash (Fraxinus spp.). Environ Entomol
37 1 242-46

Roy BA, Alexander HM, Davidson J, Campbell F'T,
Burdon JJ, et al. (2014) Increasing forest loss
worldwide from invasive pests requires new trade
regulations. Front Ecol Environ 12 : 457-65

Scheffer RJ, Voeten J, Guries RP (2008) Biological
control of Dutch elm disease. Plant Dis 92 : 192-200

Siegert NW, McCullough DG, Liebhold AM, Telewski
FW (2014) Dendrochronological reconstruction of
the epicentre and early spread of emerald ash borer
in North America. Diversity Distrib 20 : 847-58

Siegert NW, McCullough DG, Williams DW, Fraser I,
Poland TM (2010) Dispersal of Agrilus planipennis
(Coleoptera : Buprestidae) from discrete epicenters
in two outlier sites. Environ Entomol 39 : 253-65

Silk PJ, Ryall K, Lyons DB, Sweeney J, Wu J (2009) A
contact sex pheromone component of the emerald ash
borer Agrilus planipennis Fairmaire (Coleoptera :
Buprestidae). Naturwissenschaften 96 : 601- 8

Taylor RAJ, Bauer LS, Poland TM, Windell KN
(2010) Flight performance of Agrilus planipennis
(Coleoptera : Buprestidae) on a flight mill and in
free flight. J Insect Behav 23 : 128-48

Tluczek AR, McCullough DG, Poland TM (2011)
Influence of host stress on emerald ash borer
(Agrilus planipennis Fairmaire) (Coleoptera :
Buprestidae) adult density, development, and
distribution in Fraxinus pennsylvanica trees.
Environ Entomol 40 : 357-66

USDA APHIS (2007) Proposed Release of Three
Parasitoids for the Biological Control of the
Emerald Ash Borer (Agrilus planipennis) in the
Continental United States. http : //www.aphis.
usda.gov/plant_health/ea/downloads/eab- ea07-
07.pdf (2014.10.307 7 R)

USDA APHIS (2013) Emerald Ash Borer Biological



R & FEF)

Control Release and Recovery Guidelines. USDA-
APHIS-ARS-FS

USDA APHIS (2014a) Emerald Ash Borer. http :
//www.aphis.usda.gov/wps/portal/aphis/
ourfocus/planthealth (2014.09.257 7 & &)

USDA APHIS (2014b) Emerald Ash Borer Survey
Guidelines. http : //www.aphis.usda.gov/plant_
health/plant_pest_info/emerald ash b/downloads/
survey guidelines.pdf (2014.10.297 7 & &)

Wallander E (2008) Systematics of Fraxinus
(Oleaceae) and evolution of dioecy. Plant Syst
Evol 273 : 25-49

Wang XY, Yang ZQ, Gould JR, Zhang YN, Liu GJ,
et al. (2010) The biology and ecology of the emerald
ash borer, Agrilus planipennis, in China. J Insect
Sci 10 : 128

No211 3.2015

Whitehill JG, Rigsby C, Cipollini D, Herms DA,
Bonello P (2014) Decreased emergence of emerald
ash borer from ash treated with methyl jasmonate
is associated with induction of general defense traits
and the toxic phenolic compound verbascoside.
Oecologia 176 : 1047-59

Yang ZQ, Strazanac JS, Marsh PM, van Achterberg
C, Choi WY (2005) First recorded parasitoid from
China of Agrilus planipennis : a new species of
Spathius (Hymenoptera : Braconidae : Doryctinae).
Ann Entomol Soc Am 98 : 636-42

Zhang YZ, Huang DW, Uang DW, Zhao TH, Liu HP,
et al. (2005) Two new species of egg parasitoids
(Hymenoptera : Encyrtidae) of wood- boring beetle
pests from China. Phytoparasitica 33 : 253-56

(FTiE]
B4 (PR3 L 34 No.209, 2014) FTIE
P4 M4 ZynAfry

B AKX : 6g/md — R : 12g/nf
#HIX 2 1 12g/md — KX : 30g/md
TTT LY

B AKX : 6g/mi — [ : 12g/nf
#HIX 2 12g/md — [FIX : 30g/od

o T )

HE & EA

POk 274 3 20 H  FAT

Forestry Chemicals (Ringyou to Yakuzai)

Wb - AT —BALEEAN MR R AW =
T101-0032 HEHRTACHIAEARRT 1-6-5 AHALME )V 2 B

03 (3851) 5331

FAX 03 (3851) 5332 #=E5 Hk100140-5-41930

E-mail : rinyakukyo@wing.ocn.ne.jp

URL : http://www.rinyaku.server-shared.com/

Fok, Ak AF V7Y xv b

TEAf 540 M




TEFXDENERFKE

BELT—IDEMTIENEHRT
BEROEHEICISATE
V)2 %H—F -NEOIZ

TERDENIRE NS " ——
=i o®%BITE
WMzELE,

RS LE i8R A A

D) I-Is-NEO

Greenguard® NEO BAFKESBE : $220285

Y H—FR=—LR= www.greenguard.jp/



SUVRFPYI IvI/RAOA—-R%ES

mEEANE

8L \75 CEANIETSIE]
SLIBEHR : 6~8

&S 2~3 Rl TE 9
QBER10MLENNDEALET,

ok @NEHLT—TETLoME
30~ Z5L57.
H SEEFE BN A S 1 5mbPYICR
ELEMOFERBICHSK NI &,
F/- BBENLILTHAIZEW AT DFHRER
ENBNEDICTDIE,
S L
PIRETEET RLERE COMM :
=i ol BuE (6~8R) 378 B
e IE (9~11H) 618 Frs2TY !

p (£oLR<HNET)

el | B 57 1KZEIC10me

SO0

—A kA . D18 VB TTOE S

DENLTE A DESHAC# 3 =)=

EMKERER  BROEERUERSE
& R 15Fr ERMES | ERSE | FIREK ERE M7 A
Mt BT @ 1758 E~ME | R | 5~10me/A | MIEEANIE

77 ‘ "‘. ’yJa
FERREIC DT, #ULKBTRBALTHHEE LS,

BTN SHYRF YT Yalel-& 7
Q gﬁé&%&ﬁﬁiﬂ@;ﬂ SEFMHTO 0120-209374




BARZEZ R INDRENSTFDHET,
i =K /“ﬁgm SiEEEl BAKEAER %20312%

D 595059-

S IV AR KFIA]

WEDES
= L% MBS 5

PELVLEMST 80.0% 20.0%

D52 77 8—DAEES (80%) ii2imksEn MERBEARVERYE
LTVWET, 9% 3z I=LD) RIRMEH EARE

@772 EREBICRSILVWEREDT. EFD A TRV YNIEBRERLE 10f& 14244)10~50m £

FEREBUCEIRR» S ECAMMEDIEIRRIC R AHIOFEAE EAHE ARREACREOBRARA

EhETERTEET, -

BERER - A -

QLEM HEBMEMDTIL BARENFERATEE T, 5x¥ b/ 2 empEEHA OB AT T, (FEMOFF NI T 55 EDLRIBY T EA)

R % B

CLS XRmsthf= o

ES # T105-0013 FREHKEMET TE10E 83 (HHELIL 5F) '%ié?ﬁnj_-‘ygﬁitﬁ*i
TEL:03-5470-8491 FAX:03-5470-8495 F104-0028 ﬁﬁﬁs**ﬁ}&iwz_‘“l

M X
22

® | EERNEY |
A L) (SU—10480.0%  Z DA : k&-~50,0%
#h

V=

R IREEBAKBEERIE 1

@ (EERIZDEMD(EF T, EENORES DI
Tme(8~10cmEig). S7zl& BRI 250MDEE 1 A T20~255DT Y DIMENTEE(030cmDES)
| Azsl3 |>| 2ne(1 SCmB) EEA | FEREC U v/ \SEROBEAIC SO EREDERERINT 13,

@ EABHEIVICEEBLIELV!

@ KBEEDLEL. FEHEN!
AAF Iy AREET RS ZARBES5F0K, TEREHANY, XY /I SHSFUBROELEILETLD S,

FREXBE770F7vIoHREHt mRsBhRE/\EN_TEIE1E Tel.03-5299-8225




MLWIY /I SHhE=FUDERIALER

Bl EEERI0I30N f- e TN L P T @;iﬂ =

7 Jay-./m ; 9 7 Jﬂ'

07V /TYSHI+URSCEERT ONOEEY. BEOES - o
BHARE N RhE. FEEAREEL,

SHErERICEHENTNEERE, SEA~DEEL I
@FE~0RSN CEN. DESEE. OEIERICREBEOOEDNEZE EAETL,

HE - BERE0ESOnS{ENREHA

e - EEES
.Mﬁiﬂ"!13411“ l-!ﬁ"l“l"l‘l" H’-l g .
S | oORUECoRSEE |

FoJTIIM oo

N-Z ®eS | TACEM |
SRR | 204 NEMC LDEHES |

-4

\

EEE} ﬁiﬂ%& ;wlj—rﬁlj_:, %3 7110-0005 MEEAEE FBI—1-—2

FO3-GRTE-4357 R Wi ns -0 resr.oom J

K 8 & ERIEEHASH R 55 UUTAEEMASR FHEIU-UBRSH /

HLO )75 h3IFVDBERIEH

zen I T=fscC

BIKELEHE $212675

BARSFEEY - AFHTEZ2MEDEV ,
(OF7ZIVKFE 30.0%) C)
1,000f5{EHTHIREICEN (J ‘ /
ELP I ‘ >

(KN—ZDBEISAT) Y o

@ — s, - ~ -
EEEcEN Rangs . S O N
BRI R 2R,

WHENZRGLELE T //// ’/ ‘\




SHEH CHES 18 Y REBYICHRR L L &d!
BHOT S Y ¥
(1188 - DUERES)

r: JOL~=FS ..

BIKEAER $H119125
(FHZBih - HIC LB RAES)

JOL~=FSL ...

EMKEAER 5129915

XYE, 00E, 0, B0
ZLH R XIETMY OHMEFEEGER
THHR TG,

FE
MET DS B ILETF S

= - /” A E R R EERT

HX TP T v — 7 % R T AEXIDAR 2-9-12 (HEMEH E L) 703-3256-5561
2 IAT—IA I 7] ; " e 247 066206 5531
7103-0004 55 -1-5CO L § E ERmMSXEREN 14-18 ®092-281-6650
T e o E R L 8 AL RKARE 8.2-38(X b—JABEN)  BO11-261-9024
’ ’ il & AHEEXAR 1-1-8(F 3 FEE) B022-222-2790

% % B ZEEMHRRAON 1-528((FEEAONEL)  B052-200-5661

| MO RBERR B - 2R A - AN E |

LI19-J)3 S EERE T DRAEMIEHLES,
STRBRDBIEUL
IOPTN  sicmsrectpsoizti.
(ZBH] (Fromruk 3.0%)

| IO REERBIESEAS | I
T =) = 3 u

(LFEY) (TervFoeBERE 2.0%)

v‘, n“_F O BRMENRIBMEGELET

[E@Y] G570 2.0%) S EKTAENCOMIED RN, FEEMEIZBNTOET,

| BIEs=ERER AR |
Pl %% o sossunracincesy,

@ EHIATRE S DOEN L AE
[LEY] (FFAFYL 4.0%) THROLTHERTEEY,

XKIEBY LS BURVBEERE SRELTOSEYDEIZELENEDEIRL TLDBHR,

B HERLFERRINRAL T e 18505




% H E*Jfﬁ_il{% FIJH;HE . ﬂa:ﬁiiﬁ}ﬁftlﬂ% Z
ASICCo/ LA
DUYLMN-R I
A7 A

e E AR

5 (AR FHLFFFRIRVET(H
FICa5 V53U
#/A S 8L L A A FAIIFHIFFEG|H

FYJT—Fsc FA ZFZI_—JLT
o ﬂ'.a')'fft-r-ﬁitﬁﬂ HPEEE >

Ta e e rah A TN AR T
I F**i TN s =A== P PES-LL 2 o= ol i =y 1
AWBREF TI200L KLl R TS ] U3-1 FE I TEL 6 SIS ST
W ERENE TR0 FEL B AT 1 THEL 2181t
| EErEENRERS O E
| LS EmEN FETV—2D

: ° RER

VT ENI= kT4 200721

L it . pbpgoe PRI, R IEIZAEEZ D

T =R 2

[0 s e o biLEglE, AEBREEDHEE
TEoT AR A e c L EAGH L, EYELROERSE
A MG HEAMLTWLEY

| L R HET LE

_.l.. S
| ri=av A EE, e e (M ¢ A
| i WD O ) -:_I'IJ'_._._-II:'_L':I_-ElIl_“

F Il A
I J'-*leliﬂ . = TuH—F
'r\f’;’;"‘j‘Lll_ﬂHm L B b
SVES0 5 N ) # 7 i

; Lol B X T
BB EES
BEESCL | CABMER R —
HH'LJLH —

FUSAT— N RS 2% - LR CANYLTREL—F

= FHEJU—A ST

EFL TIR-SE NREEeREEERSARIEIS TEL 00 S30T 9423 FAX 0G-E33T BAT]



HE tiﬁt JFI1UENET
‘ o R PEBOEATHRERE
A O PHARNeEmMiH

60mIlZDFEH 60mI(/XILiEL) - 180ml
BRETIEA MEFRCBULEZR. ARMETEA

fgnggm WY e W ey VsLansn b

i | Fagl ™ o

ﬁ?d]ﬁiﬁﬂ) SILRKXS ?JII#&I%EEI;EUJEE?ZS%"C%JE%
[BJAS] (BREEVOBAEMHIE BMKER) TEANEHSNIEHDTY

AN Bh LB EAR e

S} 5 e .

EMWKEEER 5204035 ?‘J n

OBHES  SIVRAGFY e v evvvrnenenns 2.0% B 1810

O60mLX10Xx8 0O180mLxX20x%x2
OB0MLX 10X 8uxinLsLezsm ssxix

NYA—RE=HEE7 IO ) OERBERTI. | “#@ pamn TLS=HE

22 sxen ILY-BMC 2.




