PRI NCEm

A great way of getting web content onto paper.

info@yeslogic.com |

This PDF document was created by a demonstration version of
Prince. The demonstration version is fully functional but includes
this promaotional page which we ask you not to remove. You can
use the demonstration version for demonstration purposes and
for academic dissertations. Prince is a powerful formatter that
converts XML into PDF documents. Prince can read many XML
formats, including XHTML and SVG. Prince formats documents
according to style sheets written in CSS. Prince has been used to
publish books, brochures, posters, letters and academic papers.
Prince is also suitable for generating reports, invoices and other

dynamic documents on demand.



-RXUQDO RI ,QVHFW 6FLHQFH _ ZZZ LQVHFWVFLHQFH RUJ ,661

VIII International Symposium on Thysanoptera and
Tospoviruses

September 1115, 2005

Asilomar, Pacific Grove, California

Organized by:
Diane Ullman 1, James Moyer 2 Rob Goldbach 3, Gerald Moritz  #
'HSDUWPHQW RI (QWRPRORJ\ 8QLYHUVLW\ RI &DOLIRUQLD 'DYLV

'HSDUWPHQW RI 30DQW 3DWKRORJ\ 1RUWK &DUROLQD 6WDWH 8QLYHUVI

IDERUDWRU\ RI 9LURORJ\ :DJHQLQJHQ $JULFXOWXUDO 8QLYHUVLW\
'"HYHORSPHQWDO %LRORJ\ ODUWLQ /XWKHU 8QLYHUVLW\ +DOOH :LWWHQ

Received: - X0\ Accepted: 2 F W R E H UPublished: 0D\

Copyright: 7KLV LV DQ RSHQ DFFHVV SDSHU :H XVH WKH &UHDWLYH &RPPRQV $WWULEXWLRQ
SURYLGHG WKDW WKH SDSHU LV SURSHUO\ DWWULEXWHG
ISSN: _ 9ROXPH 1XPEHU

Cite this paper as:

800OPDQ ' OR\HU - *ROGEDFK 5 ORULW] * 9,,,  QWHUQDWLRQDO 6\PSRVLXP F
7TRVSRYLUXVHVY 6HSWHPEHU

+ $VLORPDU JsbraLdfliisetibRiehte & DOLIRUQLD S
DYDLODEOH RQOLQH LQVHFWVFLHQFH RUJ

-RXUQDO RI ,QVHFW 6FLHQFH 9RO _ $UWLFOH



-RXUQDO RI ,QVHFW 6FLHQFH _ ZZZ LQVHFWVFLHQFH RUJ ,661

$EVWUDFBMW W@® SKDERWGEDMKHDQG G X U LVMPKEHO X H EHOLRIAH W HQWV R Q
ODVW QDPH RI WKH VHQLRU DXWERUGHWHUPLQYKOWRKHSUHGRPLQDQW
IORZHU WEHEBE® X HE HWQOIRHM. & D
: : . bispinosa ORUJDRQGQY RXWKHDN RUWHILO
Diversity ~ of Tomato spotted  wilt "5 it )| W Faw K M S H FS H MV HQRO X G H
virus isolates in the field F. occidentalis 3HUJDQFSHusca +LQGV
$GNLQVIBZDQGRZVNL '- Thrips hawaiiensis 0RUJDRQGpini 8]HG
VHURKIREVHUY DRLYRGR VE MK RQLRE
86'$ $56 8 6 +RUWLFXOMNHMHDWERSXODWLRMVZAWUPDGHQERXWKHUQ
/IDERUDWRUBRXWRFBRDGRUIMNW. HUF KLJKE X&d€inium corymbosum [ V. darrowi)
)/ 86$% DQBDEELWBXYHEW.@she) WKWMZRDLQ
VSHFILHRZIQ ORUD®BBRXW KHWRQY JLD
'HSDUWPRHA®D QWW KR BRLYHURILWKHPDLQREMHFWLWHLZRUNDVWR
JORULEA MW BKVHDDQKG XFDWIHRIWHUQGHUVWWRBRYLSRVLVBURQHUHQFHV
IDNH $OIUHG )/ 869% PRYHPHIRQMG LVWULRXMREG U WIQULSV
HDUO\ VEOXRBHIWUMKMDO W L PR IR
VDGNLQV#XVKUO DUV XVGD JRY HVWDEODVYXKR@Q BURJUDPIFRQWUROOLQJ
WKUL7SMMUHV XRIWX R EV HU Y DWKIRADQ V
Tomato spotted wilt virus 76:9 LQIHFWYIQLILKRLQKMENPEHRIWKUHPWHUILQJ
WRPDWRHWBY L GHD QRIRWKHIRB¥URMVYRPORZEHWW V& QR R Y D U VAWM GRHUV
WHPSHUDXBWURSIOFAWA RS UFDI R QY X LRV V df P R
WKURXJWRERW BGEURDGURA76:9  |ORZHWRO O HFQWHEL H 'K LVQGLFDWH YV
VIPSWRIPREVHURGFRUREQORUL®D SUHIHUWRFHS RQWKSHH W VER.QD Q\
WRP DR®RLDRHQ VW MAFH BIMRR G L Q Hk W KW IUV VRIW WEHO X H EHOLRARKIH ZH U H
SDWW HUHFW RVE RO WIROORLQ® HD IQ RV L J Q L | LG IDI QP HIQIAHKW IHSVH U JH Q F H
EURQILQJ SXOWHFHRIPRRQRKLYDULD E LEH W2 HHIQW ZEEOXHE WSH ¥ IH\D OXDWH G
LQV\PSWRPDAUHIOGEYWH UMMNKHLUXYDEELWH\H DQGRXWKHIWEE X VK
SRSXODWVYWRRBIWKH:9 SRSXODWLRQ« = df p $VW K H
JORUZGE QLW LOWGHEI RWWR [DPLDW VE HJ L Q @RIVOKHH D VZKGIW KO R Z H H ¥ MWR
GLYHUY EWMWWQOGHUVWRIWGKHIBI9 RSHQ@KUILLSMHVWDWIHRY SR UDBQ6E
SRSXODWIBRFMXOIM G HYHORSRIHQWS X 0D WIUMOHWO DWQRHAXDRZHU WKULSYV
UDWLRQDO GLVHDVH PDQDJHPHQR ¥ Wil MW LWFRBWILQHED \BIWHU
IORZHEWV MR SHQKULBWD G XD@PUWHDVH
Flower  thrips,  oviposition and ;%UUnggigéoDmﬁ#%;mﬁ%ﬁ\éVH
dlspersu_)n behavior in early-season H[SRQHQmm“e“ms“'U':R[LPDMWQWLO
blueberries RWKIBRZBURSHWKH@HF OXQM\LO
$UpYDOR +$ /LEXUG 2( WKMKUYBYWXGL U DS 5MBIW D GOW K LV
WLPRQONXLWVH WDQGLA@WKHLHOG
(QWRPRORDG1HPDWRORIBDUWP HIQO XV VDB R WULIED WKHH HQ R @ RVK H
8QLYHUVLW\ Rl )ORULGD *DLQHMVORIGWDNRGQVKWEREH DQEBHVHUYDWLRQV
FRQG X EWHIGID E R U DMKRIP\S VK D YIHW
DOHDUHYD#XIO HGX OHDROYHIHQHUDWQEQXHEHORBRYZHUV
DIITHFWMUQIWDOEWOHDYNV@DUYRP
8QLWH® DWMHMW KHDUJBWRGXRHUIHHGLDQ G QM X ULKSIU R G XV WVLWERH V
EOXHEHULWKDS SUR [LPDORIH RYLSRVDWBOHUILRWKRIYDUKULSV
WRQV \HRUUWHSUHVHQWYWKMWRWB® VRIIHMDMGTXDQWRMBOXHEHEULHV

SURG X FARIR®MG Z(DBH\ VHEYREH UG K VG U DWW RZHWKIDWVD Y EHH@HYHUHO\
SURGXRBQ\QORUD®RIRXWKHRQILHDWWDFENHG

EHW Z WH™BR Q WKI¥S URQGD\KDYSULFHV

WKDFW EHWKUWRLY W LPHKYJKMKD .
UHJXODUWGDNRWRHWHMWDW%WuraI occurrence and genetic
JORZHU WK BESKHH Q Xnnkliniella D U Hdiversity — of Tospovirus  isolates
FRQVLGHWHEH\ SHYWRUHDUO\ VHfponRIQdia
EOXHEHUQN KWR X W K H DB\QA W&@D W H V
%DVRGREVHUY IR QREXVEW WG HH Q
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%KDQXSWLSMLQLYBVXEBK&% 5DYL

6 1RUVER UR GMQIBAH. Y H UNHLS/D\U W ARH Q W
(QWRPRORJ\ 5DOHLJK 1& 86%

ODK\FRBHVHDRHQWHNOQD $XUDQJDEDG

5RDGDZDOZD®OQD ODKDUDVKWO®DURGL#QFVX HGX

,QGLD
6 S D WG D\OS HY YW @/ R Brenkliniella  fusca

'HSDUWPHRQWI9LURORS\9 8QLYHUVAKNW\LSLG P HFVRRUKWN R P DWER WZN DGV
7LUXSDWL $QGKUD 3UDGHVXLUY@®SLY DUBRIHOX@GHUVIVRWEKG\
ZD¥RQG XEQHKGE HHMRED WHRLQRUWK
5DYL .DQNDQDOOX#PDK\FR FRP &DUROLRBWHUPIWXEXPERID G XOW
fusca FDXJRQYHOORWL PNADHS[KLELDVHG

Tospoviruses DURIQRIWKRD MRRQ VW ULDL QUOMG LHMWY LOQIWELVWDQRM®M QDWXUDO
YHIHWBEREBXFQYHRMRHPLQLY LIUX WHWH &R X FIRHQ W D NQ RGEIR VRV fusca
,QGLDKHVSRWMHBQPW RPDRWMRXVEG <HOORZLBENUWD@HWSODFHGEHWHUV
SHD X HFURVUWY% 19ZKLARZLGHODER WHVRLQ HFHGWON HIBOGMY UD SV
SUHYD OHEWML VRQHR I WKNLJQLILFAHUMAO D AHB J U LIBQ & KGIH D USIYWH QW LD O
\LHOG OLPDMINRBXVWYHAMURRQGXFWRRURHVKURSRQRWPRUHGJRW DFK
GXULQJ = LQWKISRWHQWH.IHW D H Gk G UHE H Q WL ULCHEBA P D L QAMKIH H O G
JURZIVWHUILRQBKDUDVKWCKIDDGHVIRIRQEHHP®Q@ZHUAROOHEMR®\
.DUQDWINAD P 1M G KR W KBIHWHRNLRQIHWBWHB QB KHH G B X P ERE.
WRVSRY IDUX®Y K MQDW XRIFEDFX U U A R fusca SHWUPBGHWHUPLUQEBWEBYHDOHG
LQFLGRYBRWALA@VRPDWR LHBP QRIUDGLHQ@WPEHRIWKUBSWURSHU
WR )LHQGRODKRAWSLFORPWAMB®5LVWDRIKEWR PHWHURBPSRWHQWLDO
DQGUHODWMRBSWRPZADV GHWHFBAHGVK UNVERXUFRHODWHD D VHF RQWE XBD V
'$& (/,6XVLA®W1IYSHFDQWLVRBRI FRQGXEWMHGMRE DIFEFRONR/HWHUIPIL QH
W KKRVWQYFOWRP DMK EULQBBDQXWs:9 LQFLGHHYKHELWHG®DGLHQWK
JUHHQJVRWE HPQD F N JAUIDLPU RMBKED QF KD Q JIHXG L VW D QR BB R W H QWKLDIMENG
DQBDWHUPHRRGWHRVWDBRKIWMRQHWLE 9 VRXUFFHRZWIWREDEP®D WMV H
GLYHUVRRMRQJIJWRVSRYLVYRYDWHWHYLVXNVEGERURGYKHUHVHRQFEH:9 HYHU\
UHSUHVHQWXWR$BMHEHYLWESROIOLHG PHWHUNVXOMMDQULGKHQHDUHVW
LOFRZSHD & DQGKDUDFWWKHIHGRWHQWRDOUFRHWK U LIDBY&6:9 ZHUH
JHQWH T X H QORRHOVH F >D@MmMWD WKIRZ WE D WG HQW L RH®D G LIHP® 9 LQFLGHEQWH
WKH3 JHQUHTXHQBRF LVRODWRIQJIRXQGGLVWDRIKBWR PHWHUWHYVH
QL@ IIHFHN@WHYHDIYGMKE JE&HJURIH VW X &/IXH I MWKV BVQ D J H FRHAHMIGR VRV V
KRPRORUM + DWQXFOHRWQGHG6:9 DURXQAHP®UJILPM\ QRWHDQ

+ DWP L @R LOH VZH QWKKUHH | H U H @IFIFH F WIWYUBHD WIRIN G XW SHHIUHRIGVRPDWR
,QGLDB®%19 VHTXHQPRH 7KH VSRWWHG ZLOW YLUXV LQWR VXVFHSWLE
FKDUDFWHAIING® O DMHMNO FRPSDUHG
Z L WAKKRHW KWIRIV SR P HB EVZKAL ALKQ F O X G H. : .
ZDW H U P I ® B@H F U RWLLI/X A% 1 9 DQG‘IE'hrlp_s_ and Tospokuses benefit
ZDWHUPNDB®HRW WQ H XK L FX K D U Higm jointly challenging plants

+ DQG t KRPRORDW %HOOLXU{D @®VVHRDEHOLV O:
QXFOHRWLBLHMIRF LGH YWDV SHFWQY H O\
DGGLWIMRG%19 WKUHMWKHBLVWLQ®BY ,QVWLWEWIRGLYBQWBGERY\VWHP
WRVSRYVUXMHY ,<6DQSHDQKNWORZIQDPLBWHFWIREXODWIRRORQLYHUVLW\
VSRWLUXMVRODIHIMHQFRXQWIHQY HRE $PVWHUGIPP %R [ * 0%
ZDWHUPHORQ RQLRQ DQG SHDQY¥PVRMUHRISIDEPHVYEBHFIVWMWKIHUODQGV

N o BUHVID@GW UHY\ 9DOHQFQB W LMRXWH
Charactgrlzatlon of Frankliniella $JULFXOWSHMHD URRQWRP RO BIDL W
fusca dispersal and Tomato spotted $SDUWRBERLDO ORQFDGDDOHQFLD
wilt  virus incidence within  fields 6SDLQ

from wild plant hosts

%HDXGRLO $/ .HQOHG\ ** EHOOLXUH#LYLD HV

30D @QWW KWD UR IV U L BWW D FVNKHAIXY
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KHUELYRMWRWXKURBERGY D SWWKR JHOHG XFHNGQH U VER\® WME ¥ D@ H DARP H
&RQVWL\GMWHQYMNVKHYWWD¥ENVQHRI LWQODWXBDOIPLHN SURSRWHKDW
KDURXWLR®MUARYV®RONQWW D BNHPWFKDQIWR W G XGHJ MEME Q G L SO W
QRWBUHVHQWUHIRDIP\SODQ@RWVHGHIHQBPBNL YWWWRIDVWDYHYROYAG
LQGXFEHHQFKNWHZ LWARKER QASRQYHFWR U EROLEMMY K R WHKQHUSHERPRW L QJ
DWWDRNXFHGVSRQVRKHUELYRWHNVYSUHDG RI WKH SDWKRJHQ
PHGLDWHBHYHPBEWDERBOWKZD\Y
SDUW L AXIOHDWYW PR QIFLG-$ SDWKZ .
"HIHQHAHYG X ENIGH U E L YIRQUHRBKBIQ J ET) € of entomopathogenic
LQNKHXDORWWWDSNBW\DWHW\MmematodeS for the management of
| LW QRIIMAKKIH U E L YRIUHB FIWH Q B B @/ K Hwestern flower thrips and
HPLVYVRRSO D{RO D WLKIBIW W QD FWX UdsPoviruses
HQHPRHV\(/KK—HUELWHRLZIEDWWDSE@I[BIQWE ]
LQGLGHFMQSVDUHV XOWEL YRUH L GEFEHERXOCHTRPLEINNORUULY
SODQEMHFRPKRVWYLQIHUTLRDO LR '

KHUELY RURKRWURBROGUMWKHUHORVUNMs . 6 oy R[ZRUWK %R[ZRUWK &% 11 8.
DWWUDFRUFRQVSHRUWKFHWHURVSHFLILF

KHUELYRIDAWKRIHQB X WL SDWKRJHRsrD & QB ER U D WRQEX W WRRU N
UHVLVWRKFBIQWKW R WHKSBIDOLF$OLE . /=

6$ SDWKZAMRWL KHUEQ®RWH SDWKRJHQ

GHIHQVEDPWKZIORVRVWDOIN) VHYHUR QG H EHQQLVRQ#DGDV FR XN

SODQW SDWYWHPY UHJXCROWKIBQ

SDWKZALHVXIOQBRZQ UHIXRDVWKHRQ 6RPH RI WKHPDMR®B. JURZHUM
SDWKZBLYHIJD WURWDRONRH[SORLWRKG\V D QW KIHPRW ¥SHIR W HHRWDHD® HQW D O
E\YHF WRIVWKR EHFO KRB X FRWKAIFURDW K VL HQWRPRSDWRRPBQIRGHV
DQWL SDWERWXH@\GXEQYHVWAMRM HS QW ELROR FIRRDWRIZE VW HURZ H U
SODQW DQWL KHUBIHMRQBEE WXUQWNKULS$¥ Frankliniella occidentalis :HHNO\
YHFWRU SHRUKRI HQMEHD HURWKLYR O IVI3W R Bteinernema feltiae pw1HP DY)V
FURWDBHFDREBWKRIHQ SOQIBKEWHKS D UKV HEK U R X JW RIVRHW KFHU RIBQ G
DUHGXMBHONL KHUEHMRUAHS UHVIH QWKH YVHQHUDDYHRRGRQWRRWKULSV
JRRIGR\OW DIRW KKHUELY RHUR¥Y\WRWKH+RZHYHW/ HR |1 HS Q VR UW K U LFRRQ W U\R O

S DW KR7KIQVWV KHD M R Tospoviruses WKDW[SHQWMLO@& KILVLQKLELRRIUBIURZHUYV
DUHYHFWRUENGWKULSNKULSNVNQGXFHJRP GRS WLKMH F K Q LQDXGIG L VEIRROQVU R O
DQWL KHUEHMRUEEWKEOD QWKW DWHRQ FKU\WDQWKHPX®WRPHW L PR
GHWULPIRQWKKDGRZHY BG XWKMUDSW | QDGHT BXWHYKMNXPPHOKHQVKULSV
RIWB@WUWHRWRNGS RY L UXVS DQ IGIMVWIAH vV VKIIHI & X U U HHQWD | X QUG D U FK
VSLWINWKHEHLQR GXEN® KULBLSMWHQOQWLPWRLAQO® SYQNQRZOHEQKRZHSQV

UHV H DAKRRZ MVX Eravikliniella  occidentalis FRQW)/R®R S X O DVQERHW WKER QW UR O
DFWXEBEEGQHIUWRBWW NLADIQW WVH F WHEX | | L F WHRQME X¥FKHS U HD@BB H Y H B L W\
ZLWKRPDWRBRWMHIN UXWXUY LYQ®Tomato  spotted  wilt  virus 76:9 RQ
GHYHORSPBURMMIOUOBV Y BHMHKLIKFEKU\VD QW K HR-NEAOLMD G L FIY W BHAS Q V

RQ YLUXV LQGXPH&G WKXV DOVRUHDFKIMKXHURZLOBGLXB8XULQROLDU
KHUELYRUH SEQORMHBOHRQLQGXFHES O L FEORWSEMD\Q PSRUWRQ®)7
SODQDVME L JKMKDRRSOD QWWWKULFRQWEIRDOWKHIRX QG G ZWM K ODLIWH
GDPDIJHKLMW. @JUHHPZHOWMKKEHVFULEWD IANLML QIRUPDWKRRBGIQ DED®KH

-$ 6FURVV WEHQWHUBHRWEZMGWBIZRGHYHOR SAWAWK QL LWRBW M KXV IR |
SDWKZKODVHYHUMPRO RUEEDQFDWLRIQYQWRUMHIIHFWR@BHFRQRPLF D
VKRZVKDAS L GPIIULWHVQRWKHUELYRURYY v KRR SWH L PZHHW RO DSBS OLFDWLRQV
DUWKUREKEBG®E RYWHFWRBLURBBRDHQHIIRW1HPDYAH URD GW R/ ZRHTXH GWR B D
ITURPSODQEBMM. QUQIHFWHWW KN LUXWRISRAKU\VD QW KRPXEZL QUP HAK L FK
+RZHYMWKEW Q HNOR@/X MW R/ K@IH J D W IKYHE H HLQD | H VAN MVEL U X O L t U FOXOMU Y D H
HITTHREWKH URQV KGH ITHQVHY B RROWKIH7 K HQHP D W RIGIBX PH® Q X P E HRJIV) 7
SODQWRWVKUGHWD JHUWKHUPRWKRZ SHEO D QWO DS BGLIQWHFWILWIR:9 DQG

WKDWKHKRUWHYHOR S RHDQRHIWK UL YV GXFHG WKH VI\PSWRP H[SUHVVLRQ RI 7
O DU WK WY HREG® D @ WWHK UXN V X@QW V
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. . R W KA-D U NTHtébaci V F R IBHRG/ L &/\MYKHH
Tempora_l and spatial distribution UG WIDQGWKSO0 UHVS H F \8 DGHISK H
of thrips in Israel VDPFHRQGLWLRQQG RIWKMD UNMHG
%HQ <DNLU ' -DVURWLD 3 &KHQogeidentalis VFR USRSV LW LWHK KV K Q GW K
'$0 UHVSHFWILFYIHGD VRHE\R VL WERHHV
(QWRPRORBDUWPHQWWVLWXWGIDQWHUHHFRUBHBEDBUNIH@Gbaci NH RWFKLYH
SBURWHRBW2RRIWROFRHQWHU% R[] SODQRW '$0 7KHJHWH@WWRR ,J*
%HW 'DJDQ ,VUDHO PDUGHFUHDBNVHE ILKDGWRQGLWLRQV
ZHW QBYRLJIKXPLGEZWHW XLWDE MKW\
EHQ\DN#YROFDQL DJUL JRY LO PDUNLRHWKRRGAGLYVSHUWXGRINWVKHVH

LPSRUWDQW SHVWV QHHG WR EH HYDOXI
"H XV HSR G\HJ D/SB H W H U\ KR! Q X00Q0G

G D LYCD U L D WQVR®MVJ U D \I E RIQRYThpS . . L
tabaci D Q Bankliniella occidentalis 7KHSRO patla_.l dynamics of spotted wilt in
WU DS R KLJIBQBH U0 D FHHGEZD O N  1960rgia grown tobacco and peanut
WXQQBQEW QRSHQPLHOBW GLITHURAMUWUDQG 3 &XOEUHDWK $
JHRJUDSKORFOWLRQRWUDHDKULSV
SRS X O DIHUSHD NFHHON ZHS QR QGX QH '"HS D UW RHBOWHDMW KR ORBQ LY H LRV L W\
GHSHQRIQWKHQYLUR Q FFHR@QVWEDR BDVR €AVR U J L D
HDFXRFDWEREMP D QWK UEZ B VRD X JKW
R QV KSR @AY KHHD V WHHIVQU R VAMAX Q Q HOHUW UD QG #XJD HG X
W K IDQW KZHH VW H Q O/ U 3Q\B & P ROV W V
W KKHL J K I\ E FRUW K UZ 8 VRHD X JR@W K H7 K B S D VBLHDYGH O R RIHERWAN BX@ E H H Q
H D V WH. GG KSR O H ¢ D QW KOHR Z H WW X GLIGW 8 E DIFG &H D Q7XRAE D FGFERIUR P
QXPEHEMUWDXJKRVQWKHEHVWHALG HW U LIDROQ/G X EN WG HH @ FRPSULVLQJ
+ $Q Q X DIDER X WR W KMK UZ ISV Ha LQGL Y LWBHKIAD WIK SODQ@WV
FDXJEWI RQRRWLPBQ®ERXW ZHUHVXEMHW®RMHG L QDXUD/Q D O\MHM HVXO WV
FD X JEMO REKHLIXKIW FP ,QSUHOLPL@BUWDEXOBWGIGY HD\DH L G HRQOAHV VH V
W U LLDDR/L A KHHD V WHHQMVQU B QAMX Q Q WO QJILQRP ! DW LQWHUWQDOV
ZDWVRYHUWNGH G X AMHKG HOWWU\I QL I LFDKMOXGLVHDYHLGRQPNYBQJLQRP
ZLWRQMVOLHHWHRQ HQWL GIDWERB\ = DJJUHJRWERQUHSE RI
7K LMY IR U P I BRQ/ H/GE H G X\FKIH. RN W KIFD VH@W KIR XGLVHDQHALGIRQBN VHV
WKULSVMQWULQWRUHHQKRXYBIFELWRP + | WKHZBVD VWHDG\LODU
LPPXQRJOREBQLWDXVHEFFHVVIKROQEFOXVREBRWEHD Q)XM) GWREDFFR
DD QH[WH WP@OR W K UL S¥DORIERW K6 HF RQ GLOIQUH F W VRIQR O R J ISFDO/QIED H
Thrips tabaci D QReankliniella occidentalis ZHUHER WK RISR Z H YCHDUMIR ? S D Wb IOIDAD D\DLG/
PDUNBIGK, J*V RO XW PR @ @ D WHLUN KR W KW U L\DXOM HVKMUWKHD M R RUWLV L E O H
7ZHHQ E\WKHRQWHDBWYRUMWKRGLVHDVH UHVXOWV IURP SULPDU\ LQIHFYV
"HWH U P L\ KBHW H RW\LFRQ UKD \G R Q H
E\UXQQMXHLQVVBDXWRIRQWBGLYL -
WKUH_(@‘Q-IQ]\PHiOU.(QNHQRVRDEwQC(WIBé?Ice of morphological and
(/,6% 7KH/DQGza_/F6<$PHWKRuB\XVHC,Ch?m'cal cons_tltuents of pl_ant
ZLWRPQDGGLWLRGRDVMLQ Dww Bw@Dfeliage on thrips  host selection
LQFUHDWMHEG/ VDVIHWQ VL VELY+E MR O Gwamong the botanical collections in
{KHQPDUNWG UZ B UNH S\QV K®ID E R U D W& U\ Temperate House, Royal
R GE H DSR GNVK BYYVE R UB-RY/ LWG D MY W H -
PDUNL'GO $ORDUNW & UVBR BHRY Lw%btﬂmc Gardens, Kew
'$0 ZKHEHS\@VK®DERUBRGRUND F KIFERWW %URZQ $6 9HLWFK 1& 6LPPRQGYV
PDULJRORZHKVQPDUNBGEQPDUNHG
W K UZ.I8 MO D MHRG) H R’/ GHKH QIR Z M B P H - RG UHDER U D WRVOR W D Q URS H.GIVZ
PDUNDGWUDQV I HDQWGH & RlWKHSLFKPRQG 6XUUH\ 7: $% 8.
X Q P D U NMIGU MBX/U QIR3/ L WALQYGIHIL H O G
FROGLWIEDEEEDUHQWKHHDRSWLFHYFRWW EURZQ#UEJNHZ RUJ XN

GHQVOMYXRIONKRHD UNWBUEBWEVHUYHG
RYHWL PHQVWLBROWMHUD SV DQG ;QI-RIWKS-lULPDJJ_\PRIWKEHR\D%RWDQLF

*DUGHQ®W* HZ LWRRQVHUMMWLTXH

-RXUQDO RI ,QVHFW 6FLHQFH 9RO _ $UWLFOH



-RXUQDO RI ,QVHFW 6FLHQFH _ ZZZ LQVHFWVFLHQFH RUJ ,661

OLYERODOHRWLRQSODVBMHFPBQORI A x . .
ZKLFRUKODVVDNLHIEUO 610 G D o J 1 QIereOs no  place like homeO B

7K ULISVYSH U V LYWW & UWR W D\OSM F L H@spoviruses  in Kansas
FROQWDLQMKELVSOODVVKRXQWWWKHEDPSEHOQHEE & HVWHUYHOW /
LQWURGRE3VISRIR JUDRNZL QVKHD U O\

V 7ZKHHHQHWQBKHQRWABYAURILWHSDUWPRQWWRPRORIQVD&WDWH
SODRRXVWRIHWEMWLAFQOGDWDR@QLYHUVLW\ ODQKDWWDQ .6
ORZHUMIGHH I ILFLHRIFALRORJERQWURO
SUHG DIWRFKD YHEH HXQVHWGX FFHVWROSB\'$S $3+,6 334 '"HSDUWPRIQ3®DDQW
FRQW QRO WKW SMFREBBW R W HRURIS@ DWKROBQWV BWDSH. YHUYDRQWKDWWDQ
LQVKAHR PP HURRDOV L F YW WBRDKD Y H. 6
PRQLW FDUHGRFXPH@®WBHE@WR QW K H
FROOHEMKIDFSHURMNI* HZDV 'HSDUWPRQWRUWLFXQRXH\HDQ\G
KRVVRWQRQ KRWWRWZR QY DVWXH L SHH F U HDMH\RRX UDHWN BWD&H YHUV LW\
Heliothrips  haemorrhoidalis %WRXFKDQGODQKDWWDQ .6
Frankliniella occidentalis 3HUJD Q@HEWXUWKHU
LQYHVWL KDWKRIKO L NKSHHFGRHKRVW FDPEHO#NVX HGX
SO D @WN UMKHHI I HF W L RHWY KS$#WH G DW R U V
Neoseiulus cucumeris 2 X GHP D Qpliseius -DQVDBWDWHKLYHUWDIMDQ DFWLYH
degenerans % H U O HD\H®Drius laevigatus +tRUWLFXOMKWDSURIUDRGVHDFKLQJ
)LHE|_ZLH.|UH|_JQ|_|LRD_QAM(B—,\_K&VWXG$URJUDIPQ/SODQ?\IDWKRO-RRUWLFXOWXUH
DLPWRLJKOWXRRUSKR O R QIEKH® L F bROU HVIMUAD VWHW GHQHRJIJU DKWV H
GLIIHUHPRQWKHROLBIWKKRVWG FRXUVBUGRQWIDL XDQGV R@DLQLQJ
QRQ KRRWH haemorrhoidalis 6FDQQLOBRPSRQHQMLFKWDNHS/ODFHQ WKH
HOHFWUWRQRYV ARBHK Q LZKXKUWNV H® R TKURFNPRUWRQKRRVYIBOHYLYVYHV XOWYV
GHVFWHKMRUSKRERUKBHDXUIRFH LQAQFUHRXADWUDDQBEODRRWHPHQW
VSH|:|_u__|Q/RUGH\MRKHOSGHQV\Z_NLFKEHWZHW(&H]UHHQKRX7\KHH\X/I'E)FWLYLWLHV
PRUSKRORHDMDERKWSGMURQAWKHLQF UMK D QRIW KUD QW KHIHFWRULQJ
V H O H FRIBLARIOSM FE WAWK U LLSR/P P R QU RI7TRPDWWRBRWWHBALUXVY6:9 DQG
GLYHBRW D GLRRO®H FWHRQ X\XOWRZ H GP SDW LHHGWRGVBREN. UXM 69 2Q JRLQJ
H. haemorrhoidalis KD®SUH I HUIRSHFLIPR WWHWHESHULPMRMHQ YROWRQDWRHV
Z L \VWOKH D WHKYDMWURR U L D FHIRRIQR ERW KD Q (RWKNUU XV VXV FHGWQE@HD O VR
VX UIDEHY QUIP R R WK D QMWD G LVOKI H VR R F DMOW &R P S O,HQ[D G G L WALIRKB W D W H
WKUEBPPR@BRVVHVOBDGGWODBKRPRAYGHORFDWEMD AMRWKBUHHQKRXVH
DQBD[HS/UHVRQWKHX UIDEIBWDYHYHFRPSOBUW® PDMRURXUDWW UDB@GERQ
REVHUNRIKRIGHQWQRQ XQLIIHRUUFHNKX\ﬁ‘LVSOD\D/Q\ WRVSRYLUXV V)XS\OHHSW LEOH
SRWHQWLDOXOIWHGID@IBYLSRVRW LIVEEd F LBV Q\Q EHGGIS®ID QWWKH
H. haemorrhoidalis , QD G G L VGIHRADR. @ BIG\ VIKU RFNP RUWMHRHO KRERPASONKRZHG
RIWKSK\WRFKHPWURDL®IMMEHDWYHVVY\PSWRPYGLFDRYMWRYVSRYWLQUXFWLRQYV
QRQ KRWIMFURJUMHROH QXKLLKPK R X SVQLWLBWVWVQARIP X QRW U LIS\G KR U S
RFRPSRXQBWIHKUDRGKLFRPSRXQEMULMEHS ,169L.Q Rl SODQWQGLQJ
SUHVHQRRVWIP\UHVXQWGHFUHDY K¥DWVFTXLUHBKKIX US RVEHY HO BRRRD J
HIILFLHQMKHQW UR GXFHIGED WRIUW LIpRS O HP HQ W BRR R Q WWIR\OS R Y QM KK
VWXGKBYHRFXVRGWKBURILRHVZR - 6WDWRUWLFXORWHMWUSHFUHDWLRQ
QRQ KRRK/IW.Vhaemorrhoidalis DQG®&HYHUDHDYRXURHYS JUHHQKRXRWWD OO\

LVR O BRMHSR XRGWVHWWR O LRWKHVHODEIWVHDPSAHRBP JUHH QK RXWHRY/
VSHFIKDWHMKRZQHYHHRODMFWLDUWLQVW WHVWRYLWKHNM K FOXGHG

LP P DW X WH RHFVoccidentalis LFRQWUR YOHGLBIRP  IDPLOFZHWK VSHFQHRW
ELRDVWOHVWVYDOXDWUIURHUROHY IIRXQBQRWKHKBVWLYVWWRPWKIARUN
PRUSKRORIQGXGIPLFEOUDFWHRULYVWHRQKROWGDIHPISRWLFLBIYHEHHQ

QRQ KRWBWDQWQ® SODQW WKULSW 9V Wt WKHANTER Q L W RALIVAKIV L FRWU G V
LQWHUDFDVHROMB GYDRRBHWKRQVWQEOLPLQBWIORRFY/HIRWVHUZLDO
FRQWURWD®RUQSNV WD DOOHFWRUVFRQWURO IXWXUH WRVSRYLUXV RXWEUH|
+RUWLFXOWXUH
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Improved Tospovirus management (QWRPRORIHEKLHEBEHQXBYL &S

systems for greenhouse flower
crops OMFKDQ#XFGDYLV HGX

&DVH\ & 6XWOLII 6KLSOH\6 6\P E L R VELDFF W HRIIVDHIQD Y D FRP SOH |
'"HSDUW RHQW RPRQRUWE UR @ WpmAY VRFLZWWR@HKRYV WHLVWKXPD QU

8QLYHUVLW\ 5DOHLJK 1& 8Q$JWKUR(H:R(BLQVHB\RVVI-WPELRQWV
WKRXUW VRIWHQ |1 L P BsW W H U RVMLKCHH
FKULVBFDVH\#QFVX HGX LQWULRMALHIIIMO D W L RQR/QM)SFAD V H

I D F X O WHDNMYHD YIBIH H®L V F R YIHQWHK®

7KW WIRWR UWR UR GDWX R X UMWKU J HYWR G BRXDON D MRURSSH \DWQ B L UKKN F W\RUH
RUQDPHRRDWLFXQW X VAWK B 6 HVWHU®@RZHWKULSW Frankliniella
YDOXD-MBERX\HLOOS_H:RWDUKULBQGOCCidema”S BHUJDQGH7K\WDQRSWHUD
WRVSRYLFEDXNWLJIQL I LFDRW HRU TKULSLGRHEDFWHDEBFXOWRMYMWY LGH
JUHHQKFORZHIR ZH @R UWR UR O RQRQ M KUDSMD UKRUL]R QWK PR WRVHG
JUHH QK RWKSHNH G RP QW PSDWLHQV 6 HYHWHOESY¥ W H UV RD®& I/HHH H Q
QHFURWSBIRWLUXV169 DOWKRXUKHGYWXGCLRWKHHWKH U ODRIHF X@DW D

LQIHFWZRWK6:9 PD\ EHSUH V HIQKWM LQG!_F-D/\M‘Q-'lﬂ_\B\\PELRQ\MUH/LPLQ/DRJ
ZHV W HLRZ\W K U Er@nkliniella  occidentalis Escherichia coli WKRXBKRFKHPUFROHHUWLHYV

L\FRQV L GMBH\GRR VIW SR U W B DR UVXJJHWV\KI‘l‘BM‘FURElH\M@/‘FWXBIG?(R\VW

SULRULRUW LPSURYHGHHQKR XI\619 VLPL@WERWinia :H IRFXVRH@KEDFWHULDO
PDQDJHRMNRKPW\ FHH D wd\U Q VQWW H PO RBDW KU IRSM. JL Q DWRRYKXHDZDLLDQ

W K Z\R X O0B0 HIUUR ZHW RV KB UHVHRIFHY O D @B | Q R WA B WHR RW K B /F W HIRD
LQIHFWKGESVREURG\ P SWRPYVHMHHQWKURINILQDRKHD ZDLLV QD ORG
,QGLFWB@WVHDIR[SUDF\N\HEBV\NRIPW‘IWKHUOD"QUBHYHU\VLPLODBOHFXODU
ZLWKLIHZGD\BIWHHGIEQY LUXOL | HUR QR JHIMRQVKHVUS1JHQHXIJIHVWHG
WKUDRWHUBM QDOHWAVK HEWHVHQF¥HSDUDWXSWKUEB¥WHHUSUHVHQW
6LQRHKMYVWHAPORD BHHIITHFWIWKHLQVRODIVRIWRWKRIJUDSKIERQWRI
LQGLFMFDLQ_WPRU|_DWWUDW\RW\KHHWKJ'URXS‘VCR(XWORVZ‘lLCV\X\KRPEfWInIa
YLUXOLIWLKFRJX\BK(DWKI‘H:URSMKHDUHKRZHYEMRWVWWKE‘@DVVLILFDWLRQ
LQWHQGREGRWBARWY DO X BAWHB O DWAHWHH LOR B RX (ER R W VWDUDEBHWERIR W
DWW U D F \R MYZHRQ I6 V. ¥HOCREW W Xpp.® | RXQAB D QR IWKHHOD WL RRWKWHS VR Q G
IDYBEHD® QG/HYHUDIHQKRXYWRIBW R JURXAKNLPLO B HWEWHRL F U REIRP

Y LU X O LFHd¢deéMalis 'L 11HUH@EHAWZ H P |1 H WHKQUAL YL T H LO-REFW VDLAR®D/L VH G
LQGLFBOWBQASYF LYW W U D F WZIHYUHHIRKR@\- | [ H USIQMME VW H WDOQIQ HW WDAMK H
REVHUFBGQ/RPHADVWKHU RSO Dppw UHODWLRIQW R MEKED FWBQIEp7 DUH

P R UBIW W U BVARAKLUAHK\BVKLED G L F B QR H O D WIWBHEQ B UBIRMQ F L G HQWHIFOVL RQV
XQGHUVWDQIGULIGBRYHPHQWNH\WR DULVLQJ IURP WKHLU HQYLURQPHQW
XQGHUVWRRDBHSQEL HFGLHFYWH @RI® O VR

H [D P LQ‘Q‘KZS HVWLPLGKXRV L PXWE)WLH$|Ye nuc|eocapsid and the non

PRYHPl—[I;Q/vl;,LVHD)SHHDl(l;)Svauw_gt :
G L VWD VIWHIKSH O D M QRWAD V VBIURE flictural  small proteins of Tomato

PD\ VWLPXODHFNRRBYHPH@wwKRXRRIEd  wilt virus — (TSWV)  strain
SURYL®OLOHWERRURBRPPRQUHHQKRERKOL are not sufficient for eliciting
SHVWLERVEBRW KUD®W®HHBR Q WWHRIMethal necrosis in Nicotiana

IRXQG WR EH WHEdtlen@SQW WR  phenthamiana and local necrotic
lesions on Nicotiana tabacum

Exploration  of gut bacteria in g x||R 0 3DFLILFR ' 7XULQD 0
Frankliniella occidentalis
(Pergande), Western Flower Thrips VWL W EWMRR ORILDWODIGH RULQR

&KDQEXVDUDNXP / 800PDQ ,WDO\

8QLYHUIVL81\D\OLIRUQLDH'SDD(UJ.WPFHIQ\'?V FLXTIR#LYY FQU LW
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‘H GHWHPWRIGV L \GW HEBHKGWR W B HEHFRPWSHFRHVD M EX D U D QAVRIQEFHH U Q
Nicotiana benthamiana D QN tabacum EHWZHHRQWHDQWHUFHBSQVHEGD QRADWHULDRO
WK#%U LVROD@M KHNV D OLYROPWH LQWHUQ W DRIGHD € L GLEWD S LIGGOHQ W L I\
%DVRGWKSHKHQRWIBHHDVV RUWWDMMWKMSHFILNY FU LW LIFDWR K ZWOCH O S
FDUUWRBIHQRPAHIPHQAW DQWKHGHWHUWKEXFFRIDWODFDPSDWBUHYHQW
0 DQGJHQRPAHIPHQWRWWUBUQZH LWWVWDEOLVK@HRWRSHERQILUPHG
FRQFOXGKIBNKHMPD B JIJPHRMWU LV PRUSKRORGHED/OL | WARCBMIFR®V.PLWHG
QHFHVVRWOLFLWHWERBGURR/QNY WRVKEGX WU L\SIWT XD UD QGUONH RVWLF
benthamiana DQ® RFQOOFURWIVERQYW ODERUDWRIHHVWHQWODYHWR PDNH
tabacum 7TKHDLRWKIZIRUADWRYDOXDWEBHQWLILFDWVRORN UDIY'DLO BEWHQ
WKHXFOHRFDSNAQRQ VWUXNVWXO ®IOWKH U L V KIPFERORR G L BMYNWD NGIW K L V
SURWHRGR EME K\HP D DHDQ R PAHFIPHQWW X 6$3' DQDOYWINSHUIRUWRGHQWL I\
RIVWUBUQZHUME QO\HRD X WHKGILVWLQFWIXWD®EYIR D UNHAKL FAHUHFUHHQHG
VIPSWRPORAHLQFRPELQDWKHMZRE\ VRXWKEHORMQDO\RIQHPDUNHKD V
DOOHOWURD@QWW®WU DQG RIHDFKVHTXH@FHEBUHDO &% ADTODRVVD\
SURWHHQMW UDQ V LHHG WDViV Hlanta GHYHOR:®HG/K et al Journal of
WKURXDKURLQILOWIPSM RBYH U HApplied Entomology + 7TKHDVVD\
PROQOLWRHGWBHWUHRODFWERGWREZDWFUHHIUHDE QWK UVSHUFLENVOXGLQJ
WKHU DOOHOBSRVLWRQM BB LUDO RW KHIH FR MAKIHH Q Khvips D Q (R X QA\GR
S U R WHDLXYY DGIIWE DU RWIOMH F U RWEBBHY SHF W RFpalmi 7KH/ SHHMGSHFLILFLW\
OHVLZAHR QI L OWsU IRIréhagto bushy stunt VLPSOUIFQWREXVWRIWKBVYVDUBOO
virus 7% 69 DVQHJD WIRHWV WRBURWHWLED VRKQBUHDO SWASPRUPDOWHOHFWHG
JUHHQXRUHBUHRQWHDRR QVHUWWEHIRWSHFIXVFDVD TXDUDQWQWRPRORJ\
SHLQYHFWRBXPXORWXEQHR PIBY/GGDIQRVRBR@EUHIHUWGRRMHKBIYDLODEOH
QRQ VWUXVFRDXEWRW ZIHQMARQLWR PROHFWHPK Q LTKKHKVRID6 PD BWFOH U
WKURZXHEKWHBHORWDOWIHHQXRUHVEHQWEHSKHRIGHWWYKSR VYV LEBELIOAWNYKHU
SURWBEXPXODXWVRRQLWRWLHNXD WHI\G X FLIQMR WD &RHW KDV VY RWLWWOH
XQGHY OLIJREVHUY BWIBRKEB LIITHUHQW®RLQXWHZH@®IMWKHRWHQRUWRRDOVLWH
DOOHOWKRXFOHRFDQEBLVSURWHMWHN\RINVPPSOMY XVSHRWWG WH BN
UHDGIDGF\FXPXODWMEKH QILOWNDWHGB SRUW RI HRMIWWVEZDVGHVLJQYPHRG
benthamiana D QN tabacum OHDYQHRYHFURWRPSOHPRQWSKRORUGHMAVLILRDWLRQ
UHDFVWDRREVHUYD® RIWKWLQIFOIHWKULGRNWRJIHSODWHXPHURGNIITHUHQW
FRPEL@HGR LQILOMWUHDFNILFRDYES R QWSH FR MWVK U K 8 YEHH H@& X QLGW U DBRIW K
ZDREVHWKHE® SURWHMNMOYILOWQDMHGRH WS HFDB®R PHX L REV F RO V
E RW\K benthamiana D Q@. tabacum 2XU ORUSKRORHLFDOWILWOOR QW LW REH
UHV XXMOXWYRMWIDRQ VWU XPORORT H UGV X WRIIBEZ OWKKHRPSOHIQWD QR H
%UDQG%U FDQ FPWIBOHFUBWYSRQMVMGHQWL | ZROWHIXLUHBHUWKWRHV YV
DORRUWHFF RPEL QD2AMXIUR\G R W KIHOMMLR/O YAHHWY H O R KIPHROW FWERBRIHW HQ FUHDVLQJ
WKWHH T X L U HRRGILQ VW WHHQWR OWKHD QG VSHB QGFR BH NIUR RPW K M W XKD MO O
/ VHIPHQWVRI WKH JHQRPH IXUWHKHFEUHWYKHITLFLHQAXDUDQWLQH
GLDJQRWWERUDWRRJ MWHMDMQ GWKH

e . F\WRFKURBBDVHHIQHIRPVKRWHULSV
Aseque_r_lce specific real-t_lme PC_R VSHFDHMWB RS X0 DWYRWYE UR G XKL V
(TagMan”) assay for Thrips palmi DV VRD YEH H\OH T X H @RHESQ D O \PMEK H
(Thysanoptera: ~ Thripidae); Its use |LUVWMWRZDWEMIRGXRMARFEURDUUD\

and advantages as a molecular SURWRERMIKXO WL PDWRHS UR G X BLQQ J
quarantine identification tool DVVDNVKDRVIHUALPXOWD Y HBNN QRUQJ

QXPHURXV WKULSV VSHFLHV LQ D XVHU |
&ROOLQVDOVK %RRQKDPORYHU

%DUNHU , _ _

Analysis  of intra-plant Tomato
&HQWEMLGIQBEBERUDWRQBXWWRRU Nspotted wilt virus infection
<2 /= 8QLWHG .LQJGRPyjjstribution  of Nicotiana tabacum

GRP FROOLQV#FVO JRY XN L

7KHSRO\SKDSRXMWips palmi .DUQKDV &RQQHEOQJLIKW &VLQRV*LWDIBWLYV
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ILVFKZLWMWEHSKHQVIR@OLV 6

WKULISWQRVORV IFRU U HODLWHGK H L U
'"HSDUWPRIG®/D @VW K R BRLY HURILVBK\O R JH QUMOLFW LRQV K QS FDEWH G
*HRUJLD 3 2 %R] 7LIWRQ *$ PROHFXOVDAGXWNVQUKBHQHM 6

() DOSERZLQJOBRUHF)XGOMDGLFDWHYV
&URBQGRLEFLHQBAVYHUMEMRUJL B KBMKD Y [FRDLOFWBIWUMR UMW UR Q J O\

32 %R] 7TLIWRQ *$ FRQVHUWKIIMRPHPRUSKRORFKIFDDFWHU
VWDWMKH WUXFWXYBHO \ZILWK WX H

VSRWZLOW#XJD HGX NOHSWRS DMKOMMMHEHHL GDUWLFXODUO\
KLJK

Tomato spotted wilt virus 76:9 KD¥DXVHG
VHYHORVVHY WREDHARR*HRUJUBU . . L :
DSSUR[LPDVﬁl—D@ﬁ\OWKR’)OGFKKDHHHQT'mlng of application  of Actigard
OHDUQEWKDW PRQHVSHERWOHDW@oAd Admire for TSWV management
GRFXPHQ@WWEKIHQWUD S DWDWWL RXWiltBsacco

76:9 ,QSUHY WVRKXGYLIHMEN W HE@ R BW.Y, _

ZDWV KR XUWKEBAHU H G L V W WK X RIS R M VLQ/$D5\1/XDHV§£LVOFXKOZ?'\‘NV] ZWHSKHQVRQ
S O D QRALWW X%U H V DOXWWIK WD O X RW LR Q

YLUGNVWULEQWGRQWREISEGBR@EWY g v H IRMLMRU J'1HB VR 130 DBIW KR O R J\

ZHHNSRVWUD QV S O®QWLIKKIH &RDVWODKBEHULP QYW WERIQVR @
JURZLQHDVRORRWLVVXHRPQLQHW\

QRQ V\PSWRPH@bACUmM / YDULHW\

SODQMYWHVWRHEGE:9 E\ '$6 (/.63 g yHURMEMRUJUIDSWRI&URBQGERLO

$JGLRF (ONKDUW7HQ QIHFWRI® ¢ | 4 @mRD VAODA[S H U L PHDIWALR @ R
KHD OSWKD QWUVIKD DJIRGX UWRRBD O\Vigy & N e ARQ

/HDYHANUHX PEHNVHGXHQWIRROGW RW

\RXQJHRQHDFEODOQWG PJ WLVVXHQLYHWMMRUJUMHGEVHD&HFKYLFHV
VDPSQH‘HVJFHROOFEH.VVZ‘FG‘"R(U\ZN\DQG&RDVW@K@HULP}QWWWERKM/R@
WHVBAHE® (/,6%:LWKIWMKSEWULRES9

ZDMRXQ®BRUHUHTXHRAWXR O G D\DVE
\RXQJOWVW BIOW @QWWIKR RMWHV W RYIWIFYHQRV#WLIWRQ XJD HGX QLVF #XLGD
LQLWK D @GR J K HWAVT X HRQRFFOIBQ G H Z
OHRRIHFWZRIQWVH®OD QW VW MDHOVON fréhato spotted wilt virus 7:69 FRQWLWRHYV
QHJIJDVBIWNLPDKDG®:9 LQRXQJBHDYHW VHULBRXYRE QIR REDEGRRUJL®
ZLWXKVXEVHTRRQWUHTXHRIFE:9 LQ DERXW RIWKWREDFFRSFHRUJLD
URRWWSWRHASUHVGLERQYHFHVVDAUDLWQIHF\WRGSKWLIDQGGPLWHDYH
IROORKLYIHFRERRBUY DWYORRMWQ RZQVKR2QEHH I IHFWIPHQ\WW DQGHGXFH
LI WZRVHSDUD@WRIFXODBWMIRRSUDQWIFLGH QMK VW XEKHIITHRWGLITHUHQW
SK\WLRORIVL]H LU VRMURP RWKHRR P E L Q DIVQ RIWRHEVF W L IDQIESS P L D M
IDFW.RUHYV SR QNRIE BED WWAHIHGDWRZH@®OSUH S ®MEBRVW SIDISPW FIRWLRQV
VXIIHWWREZWH@Y/ HVWRQE:9 LOVREDFRRKIHKHPLAD@W V69 LQFLGHEBEWHVWHG
VDP S /KR XEHBV D NIHUR P X O W VRXHK F K X WV U H D W POIROWIIEN Q W U HOR/QMEUR O
OHDRMUPULRXMDW HOWRRWRQFUHDAMHOIVD WUDQVIHNDBGCGPUBGQGRPL]HG
WKH SUREDELOLW\ RI GHWHFWLQIRP Q O.FWVREW N G2 B OO/HWR QVLWRNLQJ
VLQJIDRB ORWKIZWUHHSHDWYMBEL P HV
XVLQJ I10XHFXMRE®DFKB O RAMMHW
‘ XSLQILHOMWVKEBRDVWOD(BHULPHQW
&UHVSL %- ORUULV '& ORXQG /$gwDWLRIQ WKH GLIIHUMQUWHDWPHQW
FRPELOQDWHRQMEOYHQLILEBHGW PN G
&6,52 (QWRPRORJ\ &DQEHUUD $KYNHAURNDIBEWRPDONDLFW M RZHV W
SHUFHQRIBVMHSWRPEPMBWRISODQWV
VZPXOOLV#XJD HGX /DXUHQFH ORXQ&EHGVeY R PFBFKLHENSUH SODQW

\%% DWPHGWKRYWLJDWGESGPLUFHO XV

Australian acacia thrips

$ VLQJOHQHRIBHDI IHH&GLQDQRS
3KODHRWKKRL8DGDBARBE QN K$O D Q
JHQXFDFLOSXVW UDDWER UWKDQ

VSHFLHWPRUSKR O RILYFDOR LWK HV

SADUDHQDW P IV RV L WD KIBRVF O X G H G
QDSSOLFDWGER®IWHODQWIHYHUDO

\} UH D W WH@WK O XSFHGN SIDCBMWFDWLRQV
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UHVXO@WHIRLILRDDIWMGRP S D WHRG D Q D J H PRIQS\R WAL DBV K IBVUBIGRSW H G

JUHHQKBRESALFRWERQJIJDQGGP L UKo U H H GLLAQEHIMMKY HXQU H D WHYROVH O G

D O R QKINV ZIRH W H D WPKILFRRWQ VLR W H @ V L V W B @HD L CLOFEXOHU FXQOWY KDY BV

SUH SOE3®WLFORVERWVIDYGGPLUWMWOERHRHYHORSBGEHLQQFUHDRAH G

DQELWRBY GD\VIWSQDQWIWYKUH$RVVLEOH UHOHDVH DV FXOWLYDUYV

SRVW SIDDSION F RASLARQLNI DRIGHL W K L Q
OEV BLHOGL I IHU H@PHS D UMBW K Hrp

ORQ GLVMWRADHGE YMDFGDED & Y H role of some intrinsic and

OEV KLJKHUHOBRPSDUW®&W K HEXtrinsic factors influencing
XQWUHDWHG FRQWURO take-off and landing
'DYLGVRQ 0 7HXORQ '
Strategies for Tospovirus ~
management:  TSWY  management /12 1}0 S FRALUNBURO KA GHYHDUFK
in peanuts ~HDODQG
&XOEUHDWK $. 7RGG -: %URZQ 6/

7 KU LBWAH DIND L HUW WD R HW K UE S BH
7TKEBOQLYHUMEMRUJZIDIW&DPSX3/2 SLFEFNKSE\DLBXUUHQWXLMWWUHQJIJWKYV

%R 7LIWRQ *$ EH\R Q& HILBEL OLROD IJD L QK'WG RVKUL SV
ODXQWMKHPVHOQYWWRXFKDOLUIFXUUHQWV™
VSRWZLOWH#WLIWRQ XJD HGX /LNH Z 2Z\KHDWWU L J WHKUWINWPE U ARSKRVW KCH. U

FXUUHMPWD'YBEHH@® YHVWILDB WE@D W
7TRPDWBRWMHBD XVHGNVKULSY YHPWROHGX HHQPWH O R 2ZW KU MWED/RIHD Q G
Tomato spotted wilt virus 76:9 LVD YHU\WXEVHTXODQWLQD ZLQWXQQHP®PDOHYV
VHULKRXRE Q@ EBH D QAfashis hypogaea / VWDURB® HDWKWR XPNURR UGIL NW D\
S UR G X AVWGIHRY DL @& KHR X W K H B VAW HUIOMNWXK RYRWW D UTKHB JRITHPD@WIK UL SV
76:9 DQOVKW KU [F@aikliniella fusca DQGGL@RWIIHPWSHURSRUMRRIQOD ZLQ G
Frankliniella occidentalis W K YW FWWRUAHL UXW X Q QKHRZHYBI O D U JSHUR SR URM IRFO@G H U
SUHVBP@RWILERGBRPSOLFEYEBAMRPHNVNKUL SED\WOGD Q RIEB H O ORZLWNI\D S
ERWWSLGHPLRORIGEVOPVYDIHPHWMD QRXQJIJHWKULSY GD\WROG 7KH
SHUVSHFWEPSIBR QW U RK$H Q@ WAHRUWWKF R Q FH Q WRUDWRICRDBARIPGSHR X0Q G FW K iIG
LQVHFWKBNMGHOI/GBRV X AQWWHIGI QLI L FPURS R RN ROWRIL @ZL QW XQ QH W/ K
VXSSUHRWLSRRQWAL @&X U U HY WHDMWBIR IHZHUO\LQIQWKKBUHVHAFH PO RI
VLQFRHDVXADH3IURY DGH T XPRHMIRS® DQLVDOGEGRRS®HWMRG PO)LHGAWALDOV
VSRWWHGIKHUWHYHHSELGHPRFNXUZHUDHOGHUWINNADWWUD/SMURXQGLQJ
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UHVLVVWWO@®XISSUHVKHFHEFEQOBXOWXEBRODO DIRAAWMKUR RO LRAULZBYWLIKHVW
SUDFWKPMEHH®HYHOR®XFFHVVIERPEHRIWKUEZSHWHHFRUGMWEEDLWHG
GHSORWRIBLQLPL]JORY W KIGY. VHD WHU B BWXH F U H VX REIHIU Q E D LW/WBHIBES V
$GRSWRNRRPIHRURLQWHIBD QWBIIEHP HOQRW L W IZRQHKER GRZQZIRKAWKFHHQWUDO
UHIJLRBYHHQ[WHQVNOQWGHDSLGHDQXWU DK H PSOLFIRMW.RIRYHHY XAQWHODWLRQ
SURGXPBLWHRNVKEH 6 ZKHUMS RWMWEB GW RV KU XSMAIIROIDFIVRE LV XDXM B QG
SURE O$PW KRR KS O HRUHWRIR O RWWHIGULSVY] GLVSHUVDO DUH GLVFXVVHG
ZLOWDWHOGEPMHQ@FKLHYIHBNHIJUDWHG

PDQDJHPS—ILQJ/‘FV\N_D:Y{HD@KXJBRVLWQ\E(VI-IeIO ment of a laborator
LPSDRQB HDQXWR G X FVQIVR®U H V HRJ F H P . y
76:9 7KHGHYHORSRHRDWSRWWH@RI0assay to test flight responses to
DV VHV VIPHGEKP Y L G HEGH DLVROH O D W KHBemiochemicals in the western
LPSRUWRIGVHQ@IL QWHJWDIWH BIIRAKflower thrips, Frankliniella

V'SR WAL P@ Q D J H PHIRWMXIWBIO KBV LV W BQiF&htalis

DS S H/RD YWHKR-R VSR W H QRMLFDSIU R Y L Q J

PDQDJHPRIQWE RWMHIBQSHDQXxwz XEORQ ,$1 +DPLOWRQ -*& .LUN :'-
FXOWEZYDKKVIGHYRDWVHOBV LV WD QR H

EHHGHYHORSHBKRXOQGHDWQKD Pf KRR /LIHEFLHQFHWHOBQLYHUVL W)\
e Q Q6WDIIRUGVKL6J7H % * 8.
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L DQ GXEORQ#NHHOH DF XN VXEVHTOB QY®HX O DIKULABYSEHYHQWV
VHFRQ®BUHDIB RV SRYALRWYRXBV

Frankliniella  occidentalis SHUIJDQGWDQ QDWXNHQPLIHWYHP SRUWDBWR QW KH

HV W D E GKLRAKWM GF XSCHW2UWDKX EL TX L WBR X E X FWRIRSR SXODWIRQWR ZHUK UL SV

GLVWULEWWK RIP R VEHRKDLYFPRXBLW WK UR X W RMQ GV FR B HWPD QRWKH U

GLIILAMRRWWURGVHFWLEGE WYV W QO RMHHOIHP RIWK U EXWK HP$ R U WDQ F H

LVSUHVHQRD QWWUDIZRRFRPSRXQ®VIHFVBRGXODMNQRO ILRYRWGHTXDWHO\

R ODYDQGXM®MPHWDWBIQG QHU\XQGHUVIMKRIRED W XHP RHIVBRWHQWLD O

S PHWK\OEXWIOLYRDWWWHREP WKHIRU PDQDJHPHQW RI WKULSV DQG WRVSR

KHDG V RDFH ORI occidentalis KDYHHHQ

h%[‘g mule'”MIEI GWQMﬁ;LHOm%I_RIWDKQHG\/Eﬁeaking of_ virus _resistance_ _in

FRPSRXBRYBIKVHE B R QLW RURD\Vviomato associated with synergistic

WUDSSIZ&H EHKDY L RUIHF W M W K H Virteraction between Tomato

FRPSRQWRQ@WY D D& 8D GHoccidentalis  chlorosis virus and Tomato spotted

QHHBEHLQYHVWLXDWKEUODERUDWRWUS

HQYLUR QP WQXEHRD VR QMO ORI K H

REVHUY RV DRQLPLWBD®NLQHVSRQUVHADUFtD &BRRBHVHREE ( ORULRQHV

$OWHUE WDYMD\WKHUHURUKLWRG

H[DPLRWKHLV SR @XFAXYO L J&XW UHQ WHRRUDWRULUROR IHIHWNXOWDFLYQ

W K HUUMH UH Z D\R IELRD V V BAKIQ L J KWSHULPHQWDO /D OD\RUD &6,& 0iODJD

UHVSRRMHKU ISR SHFIMHPLRFKHPLE

Z LW D@ E R U DMRKRYXMDIX OO \ZEQG I-PS%LRO&BHOD(S)SD)IUYHUVGB/?ID-VtOLD

WXQQB@WDUBUHVHQRUAEHHVXRIW (3 %»UDVIOLD HUDJLO

ELRDVRDAWD L LXHY SRREBXEWwDoH YUHVHQGH#XQE EU

occidentalis WR JHUDQ H%%(D W.ykopersicon esculentum LVWHYHUHO\
DIl

trans GLPHWKIO RFWRGL QM F BAN G UBLO/ H IV XKWV K RAVOHX VG

QRYMIZLQ FKDPEWUQJ BULRDVVRLYV

FRP SR X.QIGO R 2QR W Wi begitiéntalis LQ 31 PLQLYLUXRKMSRY LUBOUVHM QLYLUXVHYV
ZKLFRDQHVX@WLJIQLILRADRBUIRY VH V

IOLIMMWNKRSHERVWKEZRUN IDYVN DLW K
WKPMDOH SURBRFEHRBX QED/PLOWRQ ORUHR WD WIS OB@ HFWLRQOMTXHQW

IRXQGERDWEXUWXKQSUHGLEWWERBRILFDO

HVlD+O Journal of Chemical Ecology FRQVHT X HQIPHWL [HGQ | H F VELHRADAH H Q
B YLUXRBWHVKQWQHUJRWPWYWDIRQLVPV
DQEDRDXQR YE IOV HD\WIS W R\PR/BRVX O G
Management of  thrips using FRPSURFILWHRR QW,IDR\KER URHKD Y H
natural enemies VWXGWHGER VYV LIE@WH U D EWWR QNMIKQH

FULQLYLUZXNQ XV Crinivirus IDPLO\
Closteroviridae Tomato chlorosis virus 7R &9

1RUW®RUlSG-HD’HDDQI@GXFDV\&HR@WI—EQJQ@VKWRVSRYHH(&XMPOVWUS IDPLO\

~ unyaviridae Tomato spotted wilt virus
OR 5 g_RK!
?gég['g?g) \ULB%;HVHD @XLQF\76:9 ERWK UXXHHVB\UHDNEWKIRUOG

$ WR P IFW R WALY\DFUH SWREWY K U X D 19\G
MHIXQGHUEXUN#PDLO LIDV XI0 HEHOWUMYUVWREQ SVE DV IRQN KS-5
JTHOEXWXVFHSWEERRSZHUKVHIRU
7ZRJURXBYVQDW XH@IOP LHWHP SRUW D 8RF XODWERRNVOWD Q HFRRXVGHOD\HG
ELRORBRRODNR ROVZWKULQVHBGR S \E QRFXO TWURWD 648 S WRIPNSUHVVLRQ
6SHFLRINOrius +HPLSWIIBQWKRFRUPEPHUXNFXPXODMWERQLWRGO® QWY

VXSSUBNSLEGORZLHASXODWLRQYZHY CUDPDWOHUJZVRREVHUEH® ZHHQ

WKUD&QWKBHU\&Q/WK&UH;\RSXODWI'&%QPQGGZE’ LQSOD RWWKHXVFHSWLEOH
DUHVXSSUHVWISEFLHM Thripinema X O WLNBMKA P X O W DLQHRK X DFORRR K
7\OH QF K$L0GTD Q W R Q HP DEVLIGIDWR W F ¥ Y X VOIVD G IMFD UD SIGHDWRKSODQWV

| O R Z\M KU WK\D WQ GAHUH P D ORIVWWH U LG H Y WKV VQ H U JHVIWERRQ RREVHU Y H G
$G X ©WOMHQ GHPDRRVWKDWSD UDVLWH]QR 8O DUHER F X O D VOVRQWH V WHY XOW V
IHHGHWKHUHEGXFEQUP DUBUHRIG FQCLFOWKBWKISUHVH@RH/R&9 L Q

WRV SR Y BDXADHAHMMEINKSE S U HRY G UH VL VVEID@R WY H Y L RXR 769

JXQGHUEXUN -
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LQRFXODMMR@G:9 UHVLVWDIFNLEY 7RG QGRPD]DNL Bulletin  of
JLODQFVIXGSRWLW3(6 &6,& 0(&' Entomological Research + KD¥HHQ
),1$7(& XVHGRG HQMHUWDKWWQL SMFILAINMO X35 LQJ
dorsalis DW XODER U D@WNRKIAW X&&5D Q G
'1$ VHT XHQIFUEHL ® W L OW R{ 6 O RUZHR

A Mol_ecular _|dent|f|cat|on _for UHJLRQWKPILWRFKRQBQEDWRFKURPH
econ_ommally important thrips R[LGDVE2, 7KH1$ VHTXHQBMPD\
species SURY L@HR U P DR\QUWRKEIR S X O DIMAIQRHQV L F

*DU]D 5 5XL] 5 &LRPSHUOLN 0 VWUXFWXGRUVDZHDY WM ODWLRQVKLS
WRWKWMKUVSHFIZKY1$ VHTXHQEBRD
86'$ $3+,6 &3+67 3HVWHWHFWLER® EHD QD O\\W&sHW HUWKEBHRW HQRWK®
"'LDIJQRVOWOMDJIJHPHIERUDWRU\ 1 GHYHORSHFRHQWSHFLHV VSFERQHFFFXODU
ORRUHILHOG 5G (GLQEXUJ 7; PDUNHZUKM FELOI® F L O LWIKOKB/HHV L RQ
UHDO 3WHPNWVDANDO BERBH GORYLGH
UR[DQQH H JDU]D#DSKLV XVGD JRYDVWQGJHOLPHWKRBUWKBFFXUDWH
L G HQ W L | L SdbtettripsQ@oiRalis
Scirtothrips  dorsalis +RRG 7K\VDQRSWHUD
7KULSLGDIMB QHZLQYDVEMMWRWK - - :
&DULEEPQ&RY BV LJ QL | WDDHEY HContempora_try issues in Tospovirus
DJULF XD @ U ELG@N KA V WKL V S K Hmpfecular biology
7KLVSHVWKULKSIVVUHFHQWX\DGMKBH*HUPDQ 7/
&DULEHNWD@RIEWILQFHRQMXFLDQG
7ULQL@DBPSHWKOIBMDO 86'$ 'HSDUWPRQWQWRPROR®LYHUWRIW\
$3+,6334 THFKQLFHDSRUBL QFH :LVFRQVLQ ODGLVRQ :, 86%
86'$ $3+,6QVSHPWDWY KK VRINWQW U\
KD YUHH S R UMHIOQY. torsalis DWRWDO WOJ#HQWRPRORJ\ ZLVF HGX
WLPHMEP SR US/GHIBMNV H LRID CB\VOD QW
WD[B6'S$ BRUWIRUPDWHWQ@R UN )UD Q FNRWWGGWLP L O EHWAHHQ
3,1 TXDUDQWWQWEOW DE®6/H  Tomato spotted wilt virus 76:9 DQW®WL UXIV®IV
$3+,6 334 Scirtothrips dorsalis LV D WKHDPL®unyaviidae D ODUJHRXBI
SRO\SKDSR¥MKDWLGHVSUEKDELWDMPEUDQH EPRVYBOWKURSRG WUDQVPLW\
UDQJLIQRPWHPSHUWDRWH R S IFFoOL® D VWIQH- PDO L Q I HFMWIDQUHM WK WULSDUWLWH
UHJLR@DNLVVDOBQIR EXVWUDRXQGQRHIDWLYH WWH DHERFADWREWDLQHG
DQ@DOPHU , WL VD SHVPNHFRQRPLQNKCHDW\K/BHFDBBXFLGVEW—R@;HFXODU
LPSRUWD(QFFLI'WUKJ‘RZLQHJLFRQWVLDELRORR”\76:9 DQGWKHORVHMGOBGWDWHG
ZKHUH-IHHGLQDQFDXVHLJQLILIDD-ICD)\IlmpatienS necrotic spot virus FRQILURMKGEV
GHIRUPDWLRQ IUXLW GDPDJIS. D RENHYWY ®WHRARF QW IKE H W L RRUNK H
dorsalis LD 4 FR Q R P LLAPCSGR\W B R K L Oft U H D W LVRKJidspovirus  J H Q XWR Q F O WE H
SHSSHDVVWRWWRQRQBW KFHHARBIVW KSODQW L Q MAKWILIM W U DRIMFHHNBNV H G
SK\VL(EDDWHKDID\QDQIJJ—RPWXQIWQ.QWK"'DPmeyaViridae 9LULMRQAM:9 WKH
ZLOWRQWRXQOHDYHYS/'KRRWRVRW WOSPAHPEHRIWKHPL@MUH * QP
GH|ROLqu_chWHQV\Ku{ID(@MRSRV\SOHRPRl&:KLLWLZH_CV\MXUIEE:U-IRMHFWLRQV

$QDQWKDNULVK@BQal Review of FRPSRWHGZRLUIDDAFRSURWBOQ®Y
Entomology + &$%, (332 7KHIJHQRPHRQVLRMWWKU IQH JDWRUY H

4XDUD QMVERYXURSBGEG 7UDGLWLRBBLY MWB6H IBH VL J QD W HNE 0
PRUSKRORUGHMAOLILRDSV Ld®Ralis NEDQG NEZLWSDOUWEBOBOOHPHQWDU\
UHTXLVBYCPRXQWIRQNSHFLP Q@G WHUPMHIX HQFKBDW OW K HW RR U D
NQRZOHBWELYVW LFKPW D F WIHVMULNEQ H S V HX G R F LRIESOIKD FRQHR U P IMWIGR Q
PLFURVFRBLFPLQDWLZRK® DFFXUDWHNWIOUXBURPRWHE1$V\QW KHVRK
LGHQWLIRFONWMIMBEFLMXQGDP HIQQHHQARMBUBLHQFDSVLEBPWOIWEKRSHH YV
SHVRDQDJHPHQRJUDPR/OHF XEMH R I WKHLUQRFOHRFOUBRWEL @ RRUP
PHWKRSWRYLBIEAHD QM UWKIBFFXUDW-H RQXFOHRWFDEVIWEXBMWV KH 13V
LGHQWLILRFANVWHR @ISR O\PHUDKDH @ O RQMDKHVWLPDWRSIRHWK S URWHLQ
UHDFWLRQ UHVWUDRWHR® OHQJW%k1$ GHSHQTEKB@WO\PHUDUHRQFORVHG

SRO\PRUSKKBP5)/3ADSSURGAKHOR§RMEKYILUPIOP EUDWKDRW FTXLGHMGLQJ
PDW X U DM RER O JAK HD P E L V HEQ5VLHS
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