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$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
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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
+RZHYHQWHJIJPDQYBEH PHYWHPM QFHQWWODED LWHGB/KYRODWRPHR X QG
FXOWIMDVBRGHUDWWHIOHY ROYHONMQRZWRHOLBLIAR YV L WIHNHS R QYIHH Z
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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HQFRGHV N'DQRQVWUSRVRXWHEW ELRORJOKDPAS FDUG B @ HX VHIR D
LQVKHUF O HQNEWKHN'DLI SURWHLPDULRWSXUSRVYUBDWJILIQRPVNKHDSLG
WKMLUPRPSOHPHQWWIMUHWQVWHKHLEV H[WUDFRILRXQF OMIFEAVRPHSKHPHUDO
SURWHVHJSUHVMMRGD Y VHQVH NE VDPSQWWHGLDXWQHIHUH G QGLWILR QV
VXEJHQRBLEDQW®KHSURWHR® DUFKLYL)DQG1$ VDPSOMHQMMYWRULQJ
NEYFVHQWHKEJHQRFPLUS$F 7KHO 51$ WKHPWRRWHPSHUDWXWKHUFRQFH
HQFR®HV N'DPRYHPHURWHIMKH YLUXNVHANDFW LYBWHGEEVEKVHEU
VHQNM@EDG N'DSUHFXWWRRDQ® LQ WUDQVSRBWBWHRQ@W H ZIL DX RWIWH
WKHVHQVEGHOREMH[SUHVVWRQ WBIHH® WV S HFE DRK D |JPWHSF D X W/ IBRODWQ W
VLPLOMRVKRWNKEH51$ 7TKHRPSOHWSHMW SHUPLWYV

QHIJDWLH®WBHS$ FRQWDLPNVQIRBHQ
UH D GILUDIPIHIV KHFVHQWH DW [SUH V V, - - -
[URPD OHDUIHORPOHOJWKLS $0 chf _transgemc virus  resistance
DGGLWLRQD@XFOHRWKBMLMKDHWMK in the real world D what about
IRXQBWKH HQGRIWKHLUD®QG6V TSWV?

P51$VSURYLEYQG HQKEBB:9 XV HNVKH: *RQVDOYHV
HQRUKRWBVWSWRFTXEDEWUXFINEGHYV

GLUMRMDQVF BABMO®WFDS VODWFEKI@d6 ' $3DFLPABV QUL F X OSMHYHDW F K
WA\SLRDOOWVHIPHQ@YHEIDWLYHS VI Q¥ HQWHEXSX QW UIBMUWWH +LORDZDLL
YLUXVHW DER® FH UWKURI®HH D PKL U D O 86%

SURWIHMWXHQ IHFWLRIHUBHILQQLR J

HPHUDR GHFHQRWKDV XJIJHWWHBN GJRQVDOYHV#SEDUF DUV XVGD JRY
HI[SHFWRB®WRWEHO@GLUHMRWMHOO

)XW XWHYV H OELAK FWREZ® NGB HUVWD QMRLQO\HDDVRXODERUBWRYRBA G
KRZSURWHL@GY XFO BWIEEQAWQWHWR®HYHO RS UQYM VL VWWDIQAW $ 18 0Q RN M
FDW D @\HH X VBHD U WHKWDOLFUW L YZIMDLAA ¥ M RIUU XZ/Hi R F X \RHGH US-D SDUDQJV SRW
SURYLB$HRUWB RNV L LIKQWIWREH R ORIJ\Y L U XW R P D WRR W WIH@WW. U XIVQ GR W K H U

WKHVH YLUXVHV Y HJ HWNDLELOMW MRIKV X F F K LHQQ.OFRRZV D L F

FXFXPEPHW DDR @DWH U PRRRIY EU XV

P ., » ZL ORF XWKW\DR @ D S DUDR Q J WILRIM V
PCdRTAér\r/I\E)\I;ﬂcanon dOf RZIA of (;YSV DQGNRVSRY LEJXVIHXYW KHRD\ SUHVHQW

an recovered and stored on  yyyHQB®VREZW OKH O FD Q V Z MK H

FTA cards TXHVWER@UDQVIHQLFAVLVWBQRH

*LWDEW(D_D!UWL]_QHQHHEROGWHYHQVQ/@KH—HDGUOGKI—BDSDZBU‘NKRZ/\Y/KDW

6DQGHUV + 0XOOLV 6 WUDQV JHQDEHVLVWDIERUNRQD

FRPPHUVEDD®OFW XBIDOQIMWED WHK H
8QLRI*HRUJEZDIWREY) /H[LQJWRQ SDSDWQGXVMA+*DZDLEVLGIWIRPWKH
8QLY RI .< /H[LQIJWR® 86% WHFKQ@QLVDHOEWY WK RZAVK W P LIQAG
GURQLRQ#XJD HGX LPSOHPHQVWRD W LW QD QV JHQR G XLAW

LPSRUWDQHARLIKWD WKDWKWUDQVJIHQLF
7LVVXHRRQLRP@DYRAVHFILMBER PDWRDSDADGHYHORGBRPPHUFLEBIRHE
BSRWWIBGLUX¥6:9 RUULMMHO CBBBRWWKHGD\RI LQQRFHRIEWRO2V HQGHG
9LUXV<69DQGURPNREDERRHFWIHEKYRPHZKHQH 7TRWKBHUHVIBQ@W KH
76:9 ZHUMULWXUQSKR/SKDWH E$DADHGIDNO YR O XV W K\EVERIVR U FRIW
VDOLIPHEDQG UORIWKKIRPRJIHQ@BIWHFLUFXPVWDKDVHNW\KWM L P FGG\S OR\PHQW
VSRWRAHMBRD WP DT FDUBYBOORWRE®WUDQVSH QDR W WRIKEMHZDBEHODWLYHO\
GU\LVFV+ PPGLDEHUSXQFKHBWKHVSHDNKRZHYWKSD SDARUGILGRWKHG
)7$ FDUBBQ &V KERXQIBXFOBEERQWKHDWXFIOLIJRQVKPHHFKDQRWPUDQVJIHQLF
SDSHBUVNHUUYHB® WHPSARWH 3&5 YLUXMVLVWIRQFRIQWUWKWRUMNRQ
$PSOLILFBWRBFEWYBHWHRWNHBOWRVSRY IGLDGUHRY VR HQ V L JIKRQYWK H
HOHFWURSWRURXMINK DIJDURMHOPHFKDQRLYE8RWHRWLID® VWHRYISRY LUXV
FROQWDLRWELGIEXRPLGRD 0 UHVLVWDQMHWKHDQJIRI FURSWKDW
7ULVEDFHWDWH('7$ 7$( EXIITHUWRVSRYLUXNHHRMQHZRXOB[SHRWKDW
% D V L FORGQOAW URKIFLVORB@BI §H B'S U H J Q DW/RIGS R YWHUIWKIW W R OAFFRP P H U RLHDIDV R Q V
ZLWSU R S U LHKHPUL\RDIODAWB FW L YIB'W R GJ KBA¥DS UR P L \DLWQRIH Q G H DHYRRAH Y H U
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, KDYBIRWHW HHIQ WV LJ QWK DWW D Q V J K6Q VR X SMKLUYLES L$FSLSEOH. F IRWLLQRAH FW LFLGH YV
WRVSRYHVXV WIDEEKN HRPPHUFILQ YQBU LY UL JZWDRMR D O XDWMKED Q V
WKBHDMWXUKH LWKLWLVEHFDXMHRIUHG X FARQ W DHU DHRNR O LMMUHDWP HQ W V
W H F K QBLLA DLOF X OV WHHVF'D RWHKG®ID RN VKR Z UMD VR GIDIEGBFD L @YAF RXSOHG
ZLOWRGRLW?2U GRHWKISUHVHQ® ZLWKHGXPRG W ROSWH G DMRNAN U H

FRQW U RNKHU MMM WKL P LAURVMR RIRU DEDPHFWLQ D LSOXRLO

LQWUR GWRMBR YWLRIWIW WDRWVKHIHD®SLQRVDG D LSOXRLO WDUWDU
ZRUQOQLEOLHIOVFWKWAHS HEWWK H\HPHWLF D LSOXW¥WXJDU DQG
LOQWHUUZHOBWGDERUDWRBWHUYUNVRQFWKLDFORSUL® LSOXMLO % RWK

SDSD\D ULQJVSRW YLUXV DQG WRY8RWKROVMY WLHEPLGDFORSULG
DL WUHHRZHSURPLWHW FKHPLJDWLRQ

Biorational  control  strategies for ~WUHDWPHQWYV

Scirtothrips  aurantii  that minimize

non-target effects on arboreal and Ecologically based ~ management
edaphic predatory mites systems for thrips in protected
culture

*URXW 7%
+HLQ] .0 &KDX $ $SUWKXUV 6

&LWUXWVHDUBOKM HUQDVBRRBBO

1HOVSUXLW 6RXWK $IULFD 'HSDUWPHRQWQWRPRORH[DVS$ 0
8QLYHUVLW\ &ROOHJH 6WDWLRQ 7;

WJ#FUL FR ]D
NKHLQJ]#DJ WDPX HGX
6 R X 8 KU L FIDLQV WXK\W LE&SH&. 7 Scirtothrips
auranti )DXUPRKULSLGWDA QG LJHRKW: R Q WURPOW HSD HIEL @ MBH VIR W K H
RI FLWUDQN RXWKS#IWQ ADQGLVRIWHORXQGDWIDFQ R SHWPW QD IHPHEWHP
UHVSRQMLEAGMPH®DRFDJHRU X MK D W U R XAKGE AKARAV KHRQ WELHRFQ VR R DRH
SUHY HQKW X LWRPHHWHQSRUMDOLWRRUGLQDRDWHKED VRIIDJULFXQ@WXKIHQ
VWDQGﬂ;UWW(RWKpgRSXOD@\A_L@\@W\SURWH\F\WW(El\PIVYH%@P@FRH—WKUD&\I‘I
6$&7.\0 D U JGHOW H U FEL\ @VHBIY D L O DREIL & R\ P R QARWIHWW KMHB HVRID SDUWLFXODU
QHZWHQGRIOLD*IHOEHU W HGIR®G FURSSVQUWHBDQDIHPROMKHWKULSV
L Q%HG | R&'GH\W G G L WCRrUsVPests VS HF LYEX LYOS\R @ KEHH \DW D L OUDHE\OHD U F K

in the Republic of South Africa. 6HFRBGLWLRQFHGXFDWWURQUDWPRMWEGCUHRRQYWURO

+ 5HSXERIBRXWKULBDOULFXOWRY O E DWSLRREMEWH QWL IR MDRNHHEB BV W
5HVHD&EXQFDPRP S GRHJ D W XHIHP L AR K RZP XVWWEHFR QW U ROW HBKROLL
KHOSWR/ XSSUWKWHVS\RSXODWRRID FKDQJLFXUUHPWDJHP MDWWEZRKD W
LQV IBEW G DWW QW KRFRKUBGAR S Il By FOHIGIU L YLURZ AMRR YBIZDIW R 8D VW
DQ®BGK\V D QR DWHHDETRFX Q GID@MAH Y H 8 Y D FW ERIQWARRPE L Q D WQ &/EW.IVY XHV
RIS D U D V IPAQo¥tReana incerta $QQHANMH ZKDRMDSSHEWY ZRP RUGILIITHWHQW YV
JHQHUORBUHGDWRWK\Q & ® OHVVKRUFROQWRIKRMBEHLQWHIUDW®B/GE FKQLTXHYV
H[W H\WQSN G N YW E HV KHR VAR Q V L V W HX\WIMWM KE-H \DW D L OADRRDBHF F R P SWWK WK
D E X Q GIMWHLDIHG® E R W BV KWWHU HDIGQ P D Q D JH PIHR@QWBW R W HFFXNORASXULRHY DG H V
W KWHR E® O RVAJ HZHKC\H W13 & 7S X SDWIHWW 8 HPL SHUPHDEOSOLFDWN® HPIRU
UHVHBDEKH® QG X RGHR® W BUIHAWYLHQWLOEGOBY WIKGH FR ORJDRIBO
RQVSLGHYWHFHHW H ROAMKWHR P W HY RFLRORIDIFAWDRUM O XHQFRQDJIHPHQW
Androlaelaps VS /DHODSLGRBHDUOLMYWHRVDPSOHVYRPRUQDPHQWP® V
UHVHIRUP K ERBU$E® VSS3K\WRVHLLYGIHWZECHENUHY L HWHRG HQWILRWR UV
*URXMW S5LFKDWGV Experimental & OHDGIMRRULPSHGLQIFFHVWKOLSV

Applied Acarology + *URXWetal. PDQDJHPHRWRJIJUDRV V\QWKHWWY

+ KDWQDE®WHK®HOHRWRQLSLFDEHBH QW XWHHV H IREERKH F WZYHHIOL Q
WK DW W K6 H D&MW U LPWaWHYBWXUBRYPLOAUUKHRXQGDWRRQRYHWKULSYV
HQHPLRANHHIILFDRUMVKHDIQ RWKHRDQDIJHPHQW SURJUDPYV
ELRUDWLRMDWPHIBWR FSDUBGIHHO G
ZLVWK LHEZR QG MWXBHR VM IHF WX @H D VW
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. . . . UHVLVW¥YQGEGHYVS URIDEG L WIRDW &
Stra_t(_agles and issues to consider in OD UV E R UWKHP V H.Q WHRD &/Q MKSD F H V
traditional breedlng for TSWV OLPLWAIQHIITHFWLYHGNVVUHRWPLFDO
resistance in tomato WUHDWPHQWRP DWHBFNL@@ QDO\VLYV
+LPPHO 3 VRIWZDWKRILYHEQIROGXVRUPDWLRQ
7HFKQRORMHQLQ KIW&HHY HGBHFRUG
6HPLPHIHWBEBEBRRGODQHO L IRUYKEILEGKD YAIRWWRIDGXIGIWDWKULSYV
86 LQGLFIXWH@IKHEWDONHE® QGEGHWUHDWHG
LQWRDO®D FHVH HV X (BMEQ WA RRILOH YV
3K\OOLV KLPPHO#VHPLQLV FRP LQGLFIVWHULREUHD\WDAWWSEXWAD J
KRXE\FQHH® KUEZSWRR VWL N MR\
7TRPDWRKHWDWHEHHHBUHBQG/HOHHAWH G RPHQ WRQ WD MOYW U H D WHPGHKQDAQ WIKGH]
DGDSWDRBER®1URZ LDJQUHIRB Y HU HITHFWV RI FRQWURO SURFHGXUHYV
\HD D\ BL OVBR P DABR FE R § W MOBHD Q
V'\;”': SFRDUX\y/\?I;lg “gg&ggfﬁgog%‘buﬁﬁtg% Fagtors in low transmissibility of
WRPDHNUHRS{RUOGZJ_@(HQlRuwxwmwﬁ?g‘@to spotted  wilt virus  (TSWV)
HIILFRRMSUBURJUDBRBXOWXUWDPW Lt H@sexual onion  thrips,  Thrips
DSSHDWRZHOLPLVEMG LV WW @dntato  tabaci  (Thysanoptera: Thripidae):

spotted wilt UHP D MQWR VSW R P L WIHDIQ \éffects  of  virus infection on
RIFRQWURMKENQ/HDREBD @ HI R X QL& longevity of thrips vector
Lycopersicon pimpinellifolium DQG L.

peruvianum 7KURXZKGHQWHUVBHRVMHYRXH GDNXUDL 7
UHVLVWHOMWEHHQQWURJUHYWRE H
DGDSWIDEQBRMPHUBEBBSWIRGD\WAPWH 8QLYHUVLW\ ORULRND -D Sl
PDUNBIWV L WM IOE AW IKRQ W L F XADUNDX WD
DQGGLVHDJ\H-VLVWICIQ/W;%J/UHDP(D\LIQH'(L:'SDUWPRQ%/LROR)‘QG(QYLURQPHQWDO
0
GHYHOR SPIQGEF RPPHUKLBOL GNKH 6FbH7%EKBR%;':&;3H1?EZOB’§§3*ED§’$§WHU s
6HPL Q@QLS/SURWRKHH @O @IHOHAWURB
UHVLVWPIEDJ L\GE K HV LV WEDIHDH L
LV R O DR fidrato  spotted  wilt DQGWKH\B\J/DNXUDL#D”UF JR MS
LPSRUWBOFRPELQUAYLVWIDWKH\ o\, \\oop 5 1w IQR XOHE R Q V L GIWHKG
KRUWL FXOWMDDID U N H RIHPUERD o wwiyp Q v P LY M T R BB VOKS-R W H QW L D O
FRPPHUFLI®BRHV\EMRGXEWOH N0y pLASHLIR@®GR b WK HR O V HRY
GLVFXVVHG WU D QV P MVRY KRIDF VB RID WIKW WHC K H
WUDQVPLYDWRQD FHUWSHQLRGH
Can diel activity patterns in the SRW H QWWLCDQOV P IS\HMULIERREX EGID | THF W H G
western flower thrips be exploited E\YHFWRQJHYMMWRVSRYQUXNVWDRQ
as part of an IPM strategy? g:\‘/]VDHW'{ MH FR"QPLI;V VHF W@g/%JRHU“VA\L/m
+ROPHV 1" .LUN :'- R UGW BO D WK S DRWQ | H F RIToR§to
spotted wilt virus 76:9 RQVNKWHXUY RWDDR
6 FKRRO OL"GFLHQF-HHW?B'QLYHUVBWN[xmim tabaci SRSXODWHRRPNSDUHG
6WDIIRUGVKLUH 67  %* 8. L WKGHYHORSPBQWDKRMR UW EGIL RV H
DGXBWHUJHDG @ L IW KPR UW DE®XW\Q J
Q G KROPHV#NHHOH DF XN DG X OWW D JEHHW ZHM QU XN[S RV HIO G
- QRQ H[SRRKRBUK\ZH WU H DWRDGQ J
7KH ZHVWHLUER ZHWK U L Brankliniella ODUVW!OJJRIVLJQLIHHD—QZAHUFHEVHUYHG
occidentalis

SHUJDQGHB PDMRRUOGZL G« |y 53w H O R S RIHDQBEDEDK PR UW D O L W\
KR U WL FXSOW WG DO D JSIVD WY H G L QS o ) \g K@ H Y HO R S RAMDE RAH Y H U

DQE\WKWUDQVP LIRMWIRME R Y LAIXK/'$\\ o g y W D oWWD\M H FAK R @ M K DWK H

TXDO‘MWI\IH[DJ\)GDUHVXCQJ-V‘DG\N(BM]QDQFID 9 VSH | D X D Vv
ORVVIRMWIURZHWBYXHPLFERQWRRFO g SHPRULWDOXWRAR G XYW DR

. X JKH YLUXW[SRVH®KRWWKD
occidentalis LV GLIILFEBWDXVBVHFW I&éﬂﬁ[’%R'\HHBO[\/I—R\/WLPW\AMIBIBWg%WLDO
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WUDQV P ISHWULLARM W KHR U W DDV G WK U LRVH V WR MVIRFED § © R QBXWIG : 9

REWD IVOKSGI U LRRIBYHUDJIBD\WQNVZRLQIHFWRRQO\ 7KHRSSRBKMIORPHQRQ

W H V S/RHSEX O D WK IR QM V XOMW YHMWMWBYW HR FFXUUB G + RIWKULSMHVWDWLRQ

SRW H @W DY P BYWVINRGR U WE\Q6:®@ FRUUHVSWRGHRE&6:9LQIHFWRRQWLYH

LQIHFVWIDRQHDWRORZVUDQVPLVRLEL®BISWYDOXHWUHRXQARQOLQ WKH

76:9 LQ DVH{a®bBOSRSXODWLRQ DUUKHQRWRSRBUWKRWOQ7KHDYHUDJH
(/,65YDOXHVUKLIKIHRW6:9 +*' LVRODWH

- o PDOHQGLYLGXDOV &RPSDUDWLYH

ngrwew Of.TS.WV transmission by ODERUDWNWRUG LRIWPHDVXUR®QJ6:9

Thrips tabaci in Bulgarian tobacco WUDQV P LIWN L RIO-RI B\U UK H Q R VDRONGR X V

fields WKHO\WBRBXUDWDREBNHPRQGXFWHG

DUDGMRYD 2 .UXPRY 9 2XWQYHVW NVIORY ARBAN\KIHU UKHQRWRNRXV
SRSXODRVIR @abaci |URPVRE D E FIRQ

BOD@WRWHFWVRQ WRWMLQEURG HIILFLHHOAVMRRT6:9 UDQIBRP WR

%XO0JDULD TKHWUDQVPLYVDWR¥PDOH
VSHFLPZHQML IKWKIWMK RRVIIFHP DR®H V
ROLDNDUDGMRYD#DEY EJ 76:9 LVRODWHRWREDFPWUDQVPLWWHG

PRUHHIILFLHWKI®S 7TKHWHORWRNRXYV

7TREDFEYRD WUDGLWLR@®BBI JUHDWR S XO DAWDNMNRRWE OHR/ UD Q ERMWKH VW H G
HFRQRPLAFSRUWDWDRRHXOJIJDUIRIPDWRVRODWHYV
6SRWM/BBLUXRA6:9 ZDVLUVMWSRUWWHG

L Q% X O JDOQ Ghrips tabaci /LQEDV - ;
SURYM\/CIREHWKIFItQO\)(HF\/\/FRIUWKH’LUX-\I_/ransmISSIon . of TSWV n
_RYDWFKHYVN\ Bulletin Rastitelha 9"€€nhouse crops in Bulgaria
Zashtita , 1820 ,YDQFKHYD *DEURYVNDDGMRYDXPRY OLNRORY 3
Studies on TSWV (Tomato Spotted Wilt Virus) in
Bulgarian tobacco field 'RFWRGDOVHUWDWORQWRWHEQVYRQWXWHRVWLQEURG

BORYGL%XOJDULIDPLWURY %XO0OJDULD
Biocenological studies on tobacco in Bulgaria
and possibility for control of Thrips tabaci Lind. IDWLREHY LRBOD QUWRWHFWERQ

D the most important pest 'R FW R®IDW/HU W BOMRVWRYY %»OYG 6RILD %XOJDULD

BORYGHRXOJDWUDVWRYd al.
Journal of Phytopathology + 7zR ROLDNDUDGMRYD#DEY EJ

GLIITHDHH@haci SRSXODWRBRQKHQRWRNRXYV o

7K WDQWKHORW'RK\]W\HUWHVVRHJGGLQW\HKZHHVWH)@@ZHK]U L(Sr&‘(nkllmella

W K HDIEWL QMRMY D QWEZ RS 9 LV R O DABH V occidentalis Perg.) ZDVLUVMWSR W@ JDULD
DQ& IURWREDF&6® (/,6$ZDWVHER -Q LWDVHFRRRRIWKRRVIWSRUWDQW
FRQILWRHQIHFWQRIG LY LV& K DIGK\H JUHHQKRXPRBH VWVHQFPKHXYUDGMNRYD
WUDQV P IHM VILIRGROQIFG XTh.\Wabaci Z DV Plant Protection Journal +
WHVWESHWXQHBILVEYMNDRS .DUPGMRM[HL Acta Entomologica
Virus-vector relationships in the transmission of  Bulgarica. & /KHLUV&9 HSLGHPLF
tospoviruses 3K ' WKHVIDUHQLQJIJWRHZDYHFRURHGLE®DQIUHHQKRXVUIRY YV
ITHWKHUOMKQGEBYE6:9 LQF LG HRHY KFR X Q WL VW Rty Journal of
LQYHVW LR B G D WLRDED FLFHROIGR D Phytopathology + 8QWQRZ76:9 LV
SHUIRRG\HDDQWKAHOLP BWQB LWRR YWRQONRVSRWLKXW\EHHIRXQBQ
HYHUNDBZHUWDNHQWE FRXQWs Dw D HIHWIEHDRYVQDPHRWDIR% XOJDULD

\ H DLUQ W HRIRY IDFOX U UHKQEBILRX W E URID RP PQ WD H B VB O F LDRBAU DIHD®/ K H

DQG $OWKRXKAHOLP BWQE LW IDJARUQDPHQ WO ORMY WHWU H VW W

W K U RWXKKHW BRH D ZW UID Y R U DE®RW KV RV S REREXO DM RQ JDULOG LIHQRXV
GHYHOR SPFhQtbaci DQG LUD®IHF W L RMRQWDP LODWRMGDURFHVWHUQ
GXUL\QI&[H’IHPDLQIHQUQ\RJHODE\/I-H.WQHI-QQ RSﬂULVWtRaT(D 7ZRGLIITHBEHQW
76:9 HSLGHBWKULQWVWWU‘R’Q?CCIdenta“S SRSXODWLFRR;F\DQ(; RFF

WREDP®RS I URBUHHQK®RRWVPH XWHRUH
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XVHEVKLYYHVWLSPWLBE DXVHER DVVRF ZDWKIGX Q GH U $® WK RMXK KO\
FRQILUBRPIHFWIR@GLYLWXDOQBKH PDLQQALQAHD W KMHKIHWHO GLUNMEWHQFH
WUDQVPIMVILRRGROIFG XT@.Wabaci ZDV WKD/WBODJGEGH® KX QGHUNWEIRHIOAK H
WHVWESHWXQHBILVEYMNDPRS HITHEWR VRAE Y L RXK® E X Q G\DSHNF VX K
Virus-vector relationships in the transmission of D VFH U HADKOU L2SOHK\ S R W K HWMK/DWK U L SV
tospoviruses 3K ' WKHVIDMHQLQIJWRHFDQAUQRWQUDSLBKODQJHQHFIWH OBWD W
IHWKHUODBREYWLN6S$S YDOXHWMUHRFFXOWDWKXQGHUWRRKIBPWHRUFWER
GHWHE@WR®KRFFLGHQR®XOQNWHKIR @D QGLUN'- Phytopathologica et
KLIKHYMUFHBW SRVLWWKH LSBIVV Entomologica Hungarica *
HVWDEORWKRBPELQDWIFRFQ 76:9 ([SHULPHBUMMAHGWE&VHWWHIITHRNV
.5 % XOJDIUUWBDKQ KRKROI DWW RPDWROHFWULF ILHOGY RQ WKH IOLJKW EHKD
7KRZKHNBSY DO XHWYEHHW HIFRWHG F
76:9 LVRODWRHWREDFFR ,QVHF . .
WUD OV P WHALWR R Q G X 2 WAMIGKVD P H‘IVHe chemical language of thrips
SRSXODWXKRWNVEHP R QVWORFHE V. IDUN ' -
WUDQVPLIRMY 6 RQE\ E R WKoccidentalis
SRS XODWEKRQ\V KWW Q VP VDM B @ 6FKRRR) /LIHBFLHQFHMNWHOBQLYHUVLW\
REVHUNMHI KARPELQDWRR® + .5 6WDIIRUGVKLUH 67 %* 8.
LVRODWH 7UDQVPLNMLRORRR\FF
+76:9%5 UHDFKHG DQW®WKMHRZHVWCE M NLUN#NHHOH DF XN

WUDQV P LADAREQ HUN®)GRFF + *'
5 HV XRWLUW Y D Q V P IBHEY F ¥ KHUHVLQFUHDN Y QG H Q/KIDRKHPLFDO

ZHUH FRUUHODWHG WR WKH UHD%R?%%W‘?WPDMMWPDQ\
DVSHR L'RHW KZH VW HURZ WK U L S V

. ] Frankliniella occidentalis S3HUJDQGH
Thrips and Tospovirus 7K\WVDQRSWHIUBLGKHQYRZLQFOXGHV
management: an overview UHVHDRUGPKQDODBRHURPRQRGXEHG

HOQHG\ * ODU PO Q@ JJ U H JDSKIHRIR PRQRIG X FH G

' E\D G XFOD/'O BV H O® HV H RQFHY S R RH V

'HSDUW RHQW RPRQRUWE UR @ WpwWH DXXVODWQGHDO IPRARSR X Q GARHK LV

8QLYHUVLW\ 5DOHLJK 1& 86% VSHFKPWQ@HFRRHIRFXMUHVHDUFK
EHFDKWBPDMEBHVUWY LNWRBKHPLFDO

JHRUJHBNHQQOHG\#QFVX HGX FRPPXQLF DWAMRD DY DMRR QW K H
ELRORIPDQRW KWHIHFRHWK U 7&K \D

7KLYUHVHQWDAURYEULAYHUYRIHX DVWHVHDUHOGRSHQLRQS &XUUHQW

UHFH@WY D QFRRXHQGHUVWRWKUQISHYHORSPEWKMAKHP L AF&® O RJWKH

SRS X O DG RPE@ LoFQYGomato spotted wilt ZHVWHORZAKU LIBYER W K MK U LIBWH

vius 76:9 HSLGHPLROWKHIHODMWRH/ HYLHRRGRVVIEKW@HMIHVHBURKFWLRQV

FXUUHQWYDLODESOWLRQRU 76:9 DQG DSSOLHG SURVSHFWV DUH FRQVLGH

PDQDJHPHDKAH FRQVW U IRQ W6/ 9

\P/\DVQV\?I;EH;&?_%/’F;Y(E;PRGV\';‘ UR?JRS(DSVdeIbachia D protected or not

WKHVVH QDWW O LE KXW BERHO D J H P cted is the question

RSWLRQV IRU 76:9 .XPP 6 ORULW] *

: ODUWLQ /XWKHU 8QEDOOHLWWWHQEHUJ
Do thunderstorms  affect the flight '"HYHORSPHDRUIRRPRSODW] +DOOH
behavior of thrips? *HUPDQ\
.LUN :'-

VDQGUD NXPP#]RRORJLH XQL KDOOH GH
6FKRRO /LIHBFLHQFHNWHOBQLYHUVLW\

BWDIIRUGVKLUH 67 %* 8. 7KHODWWRHFDGHYV HabaGia DR QH
RI WKHPRVWLGHV S UHDBWHDRRQJ
Z G M NLUN#NHHOH DE XN DUW K U RSRBWR MLKLN Q OWHNQ R 2/QR

FDXGHYHUWWSHURG RPWL SN O D WIKRHQ\W
$FURQRUWKMURSWKUIDSMSRSXODKBYMOMF OXBIWRSODYFPRPSDWREQEL W\
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NLOOBQUWKH QR JHRAHRIVQ L ] D WIL RWQIbachia R W KRS SR \ZIDADHU RX QMK R X O G
WK U LFESR/D MWHMKIV X DGIOS ORQB8DOBVHEH) O ¥R RRLHDE &K DMQ | O X Wakathia
KDSORK&®RVAMRPPRAURIUHSURG X FRADIBRU UK H Q RW RBNRSMWF B H W K DVIAH \
LWUUKHQEWWKUDSRRWHBOYSURBX FHOWMRKLE RWNL RAGHIHQHID FW LRIQQ VW
WKHO\VWRARXSRPH/ SHFIDHUMM QR ZWR WKEDFWH VK$BS UHWKRDIQLSXORWLRQ
UHSUREXMHKHO\WRWRPHHRJUDSKUHBORGXFWLRQ
DUHDNKHUHWNNH[UDWY.RO XIHQ/GLFDWH
DUUKHQRWRMAK BWU H DW6lbachia ZDV ,
GLVFRYHQWBEM KHO\W RNKRIXVEWH F L € N protein of '_I'omato_ . SpOtted
Heliothrips haemorrhoidalis D Q Bercinothrips wilt virus: the putative elicitor of a
femoralis 3L QW X%etd.X  Annales dela hypersensitive  response (HR) in
Societe Entomologique de France + Capsicum chinense
DQBEDBURYWRMHHVSRQARMEIHOWR NIy bysr 1 DIDWEYLO® 5HVHG@H
Franklinothrips  vespiformis $UD N D Ndt al. QRXH 1DJDWD $

Proceedings of the Royal Society of ' '
London, Series B * 6RIDRQO\ .4 5pyw D RBHIQIMRFO & B IDX ®@%6 U D VO L D
WKHO\\N\/RIN[BE‘{)E(S/MFZ;H—HMMHVW%PGUHIR:',jH
LOVKHUHVMO@WBHNY FUHHRQKGYSYELHYV
GLVSOMLIQHWHBW R GXAFRGIHRRWKH (pEypsp +RUWDOLoDV %UDVtOLD ')
SUHV HQN¥dtbachia XVLQBU'1$DQBNV =
JHQHSULPHWKH WKHO\WRMBNVL%%LFHQDJ#FQSK HPEUDSD EU
Hercinothrips  femoralis D Q GParthenothrips
dracaenae SRV VHNolbachia DQGLQH. Tomato spotted wilt virus 76:9 FDXVBYV
femoralis Wolbachia ZDV KR2QRHVKWHHDVRQHULBXVHDEIOD QWY O G Z1IGHW K U HH
IRIWKHO\WBNE8YR G XWVRLURBO F UHJH Q R BURBEVRI176:9 HQ F RBKUWHMU X FW X U D O
SURGXPHEBIQWLEWRWDWPHQEWHWUHSURWHLI*QY DQG DQWZBRQ VWUXFWXUDO
DOVREVHUWHER SXODWHHPDOBQYG SURWHLGVDQA6s 5HDFWWRG:9
VSHUPDWKIHHFDHIZHWIHL O QHBMS HUP|L  QRFX O DWH RIQP EOW@RBK\SHUVHQVLWLYH
N XWWZDVQRWRVVLEMRAHQHUDWHUHVSR@YHKD¥HHRUHY L RXV/SR UWH G
DUUKHQRWRINRHOH. femoralis  7KH Capsicum chinense B3, EDQ®, E
D U UK H Q R WRHNMIxRINOthrips americanus 7TKIDLRIWKYWXBDWRGHQWKH6: 9
Suocerathrips  linguis D Q G Gynaikothrips HOLFLWSRURWHIUH @DWRMBKLAS OLNH
ficooum DOVRDUERWdbachia EXWVNKHyUHVSR@V¢hinense )R W K8 X U S RWHKIH
EDFWHWIDM) R W HW H A\V@FHaBkliniella 160 DQG6JHQRV6:9ZHUFHOR Q@YK H
occidentalis D QGThrips  tabaci IHLWKHUQDWHFVWRE EDVHR&otato virus X
W KHO\WRRIRXIWK HQ R BRINVRXDMVREBV39: H[SUHVWIRWHNRMDJIJURLQRFXODWLRQ
ODWWSIHF LRV V WXoMachia 6HTXHQBEHFRPELQDQMIUREDFWHUERPRQLHYV
DOQDO\RLWKUNBSHFLH Vfemoralis P. WUDQVIRALRMKXH 160 DQA@6; JHQH
dracaenae D Q& linguis E\GLUKWNHWXHQFER & v W WDHUM\Q R F X O DQWEBRS chinense
FRQILUWKE® HV HRWeélHachia ZKHUWDEAOZg | E$IWHY GD\W\SL¥DRBWRPYV
WHVWWSE FLBIWH. QIHFWH® KGLITHUHQ3Y: DS SHDIUGMXXS S HOH D RHS/OD Q W V
Wolbachia W\SI$QWLEDRWHBW HDWRHQYRFXOZUWMK/ KHFRQVWUXRBWLRQV
WKHO\WRN&bAV GLERRWHDWRPDOH39; 160 DQB9; 166 (/,63$DQGHVWHUQ
SURGXFIMQ®&EHUHHBBWBUIBD NWREORRQILUWHKE 160 DQA6; SURWHLQ
H[FOJOCHEHL Q8 VS R QRIMEIOHHO \MQR KL Vi [SUH VIVQ R® F X CSIDW & \O L@HFURW L F
VSHFIKXVY WD @H RQF O X\GHM/RED EQN v LRHQMH HR® Q 03, L QI H FAN MK
WZRGLITHUHQUPRI WKHO\VHRINKMQ W KFR QVW3BX FIW7KH/\PSWRPOWRFHYV
7K\VDQRSWQHOQGXFHE®LFURRUJD QIRAPMNGSLOBIODEVFLVDAMRHY GD\V
OLNIKH. femoralis DQ® QRQ UHYHOQWWEOHYHVKQ®/L FIYWBGIHI HQRIIZT6:9 LV
LOQGXEMGA FUR RUJDOLINPtbaci $OOSRYVVMEKBHO L FR WR#HE O LDIHYV S RR@V H
SRV LWIHMWSIHCFDHI@ RV RV SRY HEXWRKinense , QD G G L WOLHRIQRHCV chinense D.
DQE8SHFZKVFKRQRSR VYV WKED FW H Upaonium D QNG benthamiana LQRFX@DRDWHK G
DUNQRZYPMFWVWRVSRWUBRYVPLWKHRRQVWUXFWLIREQ VKRZHGHYHUH
OD\EMVKHWHRPRAHFKDQZKPFKURWHBW K URVWPISFV RWPR/J JH VNG QB U I3 H
WRV SR WIHPWRIRR HW WILQ@IH F WIMEKy \ p SWRHP[SUHVVALIRQV HEG D SRVVLEOH
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VIQHUJR B ®; ZL WKKIHs S URWHIQ® Q F T@@ato spotted wilt virus 76:9 Tospovirus
6XSSRUW &13T (PEUDSD 8Q% RBungaiiflae FDXWHMWKARVEGHYDVWDWLQJ
G L V H RSHH\E SEhpsicum VS ZR U O G ZIKGH
. : . PRVWWIHFWQBIQYLURQPWRX®E®WURO
Th_e tr_mps complex associated with VWUDMMIKY VUXMORGWKIMY DLODREILOLW)\
onion in Colorado UHVLVSHSBAYOWLYOBYRZQHVLVWDQW
ODKDIIH\ / &UDQVKDZ : 6FKZDUWX® W LYRWWDVWL. Q J®RIPLQ DAWLVWDQFH
JHQHsw )ROORZI&® LQIHFWERQ
'"HSDUW RHQMR D J U L F6FAL\WM RIFBI®HVW. Q GXFHWK\SHUVHQVLWHDH W kER &
ODQDIJHPHRGWRUB®PWELYHUVYUWVWFKDUDFW HU D|RIBRE F U ROH\FL RI\Q/D W
&ROOLQV &2 SUH Y MQKWHYU HOVB KYH. UDUWR P/ KSR LR W
HQWU\5HFHQWOODWXUD@®REFXUULQJ
OLQGD PDKDIIH\#FRORVWDWH HGXHVLVWDQFH7BUH IVNWDDKRYEHHQ
LGHQWLADXGLPDMRRARQFHUM) DUH
7TKULSYREOBPWFW@QURORRORUDBWRLOLVEROOHRWIAR T6:9VWUDWRYV
KD YLHQ F U H DWHHIRVQOH F NIQDMEV FD RVH| . GHQ W/IKIM S H F LI © H\® HWV H U P MCKEDQW
GLITLFXICOWREWIWRMKEHYHORSHHQ®WO RZRMLUYNRY HU F RAKEw JH QHQ
LQVHFWURVEMWDQEGH HPHUJHQQF Kapsicum $VDUHY HUWVGHWI. FU RD\BIR W
WKULSV YHEWRQUGNSZRW. URW QHZ |HDVLIRGH. QXV VWHRREBH DQMI XV HYV
GLVHRPMWHKRURUHV S RRAMHUWD QRH v XFXVZ6:9 ZHVHXWSDVHURKWNMHDVVRUWPHQW
VWXGCRUBEHLERQGXHWERSO RUDMERWMH SHULPERWXMHKEL O G W\S H B6IUQ
8QLYHUWE WW WRHEHU VWHDYEEQBRORDQEY 76:9 VW UDLQANH V XFRQVLWRD W
RIWKUDYWRFLOWKGLP@GGCHQWLIWKYIH1$ ZKLAKQFRERWKKHXFOHRFDSVLG
HITHFWIHWHWAWD QDJIJHPRBQWFWEREHWR Q1 DQBQRQVW U SFVRYWHE®F D U UN KN
WKULVEULWDEDMLKSUHGRP IMBHFWHMQHWERAWHUPLQBEQ®R Q VIIREWDOW K H
L® GORGXDUHEY O RRABEBY WHWRZHPUHDNG RZIQTsw  UHVLVWBARFNHQFH
WKUDSRFFLGHQW®WH U EX X O2N]HHW FRPSDUEWRQG HHIDO OB RUMWKHIPHQWYV
RIDOMOKUD®SWH WDEDRARVBWHEXW R IZL OB IH 5%V W U DIOODWR IWVRSHF X ODW H
RFFLGH@QWBOHVHEWIEHUFHQWD JHER XWKWMSHFLUHOHWH®MHUP RQW QW
L QVRXWK ZHYRNORUPIBNRU R G XRAWIRYQ UXOHQFH” IDFWRU
WKURQYUDQVSORR@WWVOLIRUQAJRQD

DQGH[DMDVLJIQLINVRXQMWIMNKUEZSEW . .
Q [ DQG Q RIVDPSQBYVHV Vﬁ,\{q@ral infections of Tomato
LQ DQG UHVSHFEWKYH®AD E D8Rotted wilt virus (TSWV) found in

SUHGRPLERWW&HIHFEHUWVEBIWH weeds around tobacco fields in
HZDUWL RFFLGHQWIGWGLEFLURW Kbdofgia

ORQJLSHDK}LU/DWRR?KULS/\X/DED/FIRODUWL H1 4F KRDO 06V &VL &
)UDQNOLQSECDLG[Q)RWKLL\QILHOZ]_WVK_HEVWSU ]CVCHUWSUD G O
UHSHDWKIGVWRWRI S\UHWKU KIV® - 0 Q

ODPEGD FAKDORWKULQ '"HSWRIBOD®RMWWKRGRIYHWRMINWRUJILD

o 7LIWRQ *$ 86 $
Molecular characterization of
resistance-breaking strains of &3058 86'$ $56 T7LIWRQ *$ 8 6%
Tomato_ spotted wilt ~virus QPDUWLQH] #DOOWHO QHW
(Tospovirus, Bunyaviridae)
infecting resistant pepper carrying Tomato spotted wilt virus 76:9 LVQRZ
the Tsw gene HQGHWRFKWHR XWKHB QWK \KKNUH

LWIIHPWMBUULF X ® WRSXRXW R P DW R
SHSSHWREDFBRIDQXMQG QXPHURXYV
RUQDPHOQWBO®RHWRLOGHWDWBQE
ORQMNXNPLBQG@DURXPPHUHRUJLD
WKHUHDYRUBRQBLWRBDYFFHWILRQ
SOD@®H F WHKOIFR X O/GI U DWW RVSRYLUXV
UHVHUDPRBRWHP SR U W DRSO DIFRRHJ

ODUJDULD 3 7XULQD O

, VWLGEEIMRR ORILDWEOIGH RULQR
, WD O\

P WXULQD#LYY FQU LW
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WKWKUYSWVFWREBWSUR GXHAHR X JWR KB/URIWWRD QDM B UFR P P R GG\U L MHRA
\HDY WKUHHWKHDYZHDWVRQGXEWH® HD G XOSHFLPWRPW\KD YBELVSHUYVRIR
*HRUJWRED HRROW R HW H U WIK@EH HGW K HELWH H GVLIQN®W Y F D RVW K IW K HDJWH
VS HFWH\Z WU®ID W X U QOHRZNLMVEG : 9 PDQGLIILFXOBWHWERR\WP S U H K HIRQLWLW H
6DPS@HWHD NHRP R Q WEDVILMNR PRV WR IW KR \SW D QRABMR VAK\VD QR S\ HBIDH V
ZHH®\S W D FERF D WIQRB)H DIQ G RRWH V' S LWHKILGOA | | H UMIQUN SYA F HIHS/O RVLKW
WLVVXHYWHYVWHRGHWKHQ$6 (/,6$ DYDL CEOOEDOAR D U\ HQW H @ WA KD RP H
$JGLQF ,QWKH. Q VDIQWE S U LlG@dothera PD\ EH FRQVLGHDWMGPRQRSKDJRXV
laciniata +LOOFXWOHDMHQLQULPURVRIOLIRSKRIHRRYXHER O\SKD3RXYSKDJRXV
Gnaphalium pensylvanicum :LOG ZDQGHUMWXUVSWFDHRRUBLNWE@HSHVWWSHFLHYV
FXGZHBGpurpureum / SXUSKXHGZHHGVKDPRQRSKDJIRXROLJIRSKDURKALHV
Eupatorium capillifolium /IDP 6P DOO0ORU L*Wthl. Pestthrips of the world: an
GRJIHQQadi@um virginicum / 9L UJL Qdebtification and information system using
SHSSHUZBKW&eranium carolinianum /  molecular and microscopical methods $OVR
&DUROHQDQLXRPUMHPR QUKZL CSOD QSR O\SKDURKFRN.RRFHW SRIHRG RRHEDOL]HG
VSHFERVMRPPRQQIHFZLMAEG:9 ,Q VWUDZLOWKY WU RQW D FRPBISDVWWLFXODU
W KWHX P P HOQ GD OWODKHRVMR PP RS HFLISODVSHMFBRO\SKIDJ KR VWD QB HJ KB
IRXQGNHVWBSRYLWLRHW76:9 ZHUHUHODWRHY® LODHEDUWLFRPHIRXQG V
Jacquemontia tamnifolia / *ULVHBVKKEHR\SW D QMAW U\ , QThrips as Crop
VPDOOIPREBUQJIRixRdia scabra / Pests + RWXFWKUNVSWY FPHYKB\H
JORUB@&MWM O Hdrtulaca pilosa / EURDGOHDPAVXDOBNL EQWKHIHHGLEHIKDY LR XU
S L QWX UV ODe@nhbdium tortuosum 6272 '& +RZHY KR \SW DIMVWW R F L V\R P R @/\tY DHUM
YORUEB DJ D U ZAht&@nthus retroflexus / EHWZIOHRE D OD WGHNWZW KU NVSW F D
U H G UR.R WH Hh®&\WWahlenbergia marginata NQRZAQR[KLBLWVP D UNOEVML | WR'XQ G
7TKXQHE '& VRXWKRBQEHCHEZHUH /$ Annual Reviews of Entomology
IHZSODQSHFIWKWWQRRWHSRVLWRYH =+ VXREKIV'WHEHFRBHVRMBODQWYV
76:9 GXULYKHQWIVNXHWYHHULP®G XQUHOWR/ KBRWD W XKIIOIQW K$SHHUHV HQ W
H[DP S ®RHWK RAHHWitla fafinesqui *UHHQMW D OMZRV SHF LINR PV R XWKHWMDM\U H
ILHG® QV Cardamine hirsuta / KDLUFRQVLGWHKHEK® YBHPDUNG EWOM XQRMW
ELWWHU Pivtia/ Vteres :DOW SRRUMRIH ODW L R Quedkydatuthrips  gracilicornis
Veronica arvensis [/ FRUQSHHGZIBQG@ :LOOLDRYYVicia )DEDFHDR Qinus
Phylotacca americana / FRPPRSRNHZHHGLQDFHMDH X® OR Redia +
JRFXVQROORX X$SYHWHL@®@LPHIB® DQ @repancthrips reuteri 8] HOR Q Vitis
VHOHBWRXSRI WKHPRVWFRPPRQO®YLWDFBQGQuercus )DIJDFHPHRQWUDVW
76:9 LOQIHFWHIBGMR XQ® KDMWUHOOVRVKH SRO\SKDJRXSH FL HNeliothrips
UHSRDWHGQH S UR G K RWNRWHKWK U L Baémorrhoidalis % RXFKW[SDQ @\RIHVW
YHFWRWDGGLWRHOWERERAB KUYE¥FWRQRUHDVWMHBEYHUHIBMQRORQIWHYHUH
SRSXODWILWIQNVH[SHFWWIGDWH D V R (BHORACitrus RQZKLFKURISWWVWRPSOHWHO\
LQFLGHRIF®6Y9 LQWKHIZIMHGHVHUY RKX$\E O DEQREeEbBrips kellyanus % DJQDQO
PLIJKBMXVHIX®UHGLFW:I9QUHY HIONWQ WK HQ W H QRLLW BNRX W KRIWKEX D W®W H O
SODQWLQJ VXVFHSWLEOH ILHOG FURQGUHPRIQR EHUJDPRMUHRWHDFK

WKULIWVSHFLWKRADLQHD W XRINMVKB LIH

. . KLVWRDVIRQLHGOWI & KIWWDWRRV”

Host ranges and po_tentlal as pest_s. WKGIHKRVIMD QWM FXVIHGGLVFXVVHG
ways of some thrips Species  In N.gracilicornis E U H HREQS5 O D QRWAL Ovzia
southern areas VSSDQ® OVRRWKHIAE D F HDOBIU YEOHHY HOR S
5 ODUXOOR PDLQIOQW KIHD R Z HRUW K HR/RIVSAD D QW@ G

S XS DVOMWRVR 7B W SHFLWYLYROWGQH
'LSDUWLPGIGWMRRFKLPIGSDURELRORYHUZL QW PUGXOW L @IL WVRADHR QJV W
8QLYHUVHWOW X GHG LW HUG B@H DL S O DME U QV KR 1$G& X GAR QH HRE@inus

&DODEULD ,WDO\ QHHG®XWLI}XW XPQGLQWHEXEDPDJH
V\P SW RPWHQ G X RHGRQZHDNIJRZLQJ
UPDUXOOR#XQLUF LW SODQW\M VWH DBR W KD.reuteri DQG

H.haemorrhoidalis K D YQdiercus DV KRV D QW
'DWR QN KKIR\VS/O DODWQ IRW KUYSWFLRWYZKLFWKHREUHHEO GEFDXDYB IHZ
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JHQHUDWLRQV SHU \HDU &EHQWIHR RUWD Q(PESDM WU DV LGHLUD
BHVTXLVD $JURSHFXiULD %UDVtOLD ') Y%

Effect of verbena as a trap crop on
incidence of Tomato spotted wilt

virus in chrysanthemums Tospovirusess DUHWKHRQOSODQW LQIHFWLQJ
ODWVXXUDRE¥KLQRRBD + PHPEHUR/I WKBunyaviridae  1DPLORI
DPELVHQWH ¥ LU X Vdindto spotted wilt

+LUR VK L3RUH | HF WHJIWD 6 X O SHAHD U IRV S R YIBUX VW KM\ S H P H PIEGIRIR X V H V
&HQWHUDVKL KLURMKRVPRLPD PLOGQIHFWR@OWPDLQAQVHFWFWRU
-DSDQ Frankliniella occidentalis +HUHEZ®LGHQWLILHG

D @. occidentalis SXW D WIUYDHQ VF UDSW RRIQ
7DL\@RUSRUBWLWGQLIDVKL \RGRIFZDWKEWQ B\ K#H:9 51$ GHSHQGHQW
2VDND -DSDQ 51$SRO\PHDRWBHRLUMOG 8VLQIY LWUR

51$ VIQWKBVVBIUVKRWKDWGLWLRQ
V PDWVXXUD #SUHI KLURVKLPBXW3 NR7GLP SURY HWDHDS O L FDXWYRWQ

WUDQVFULIBSWIHRWYIRRQR7) GHOHWLRQ
7KHITHEM. QY HVWRINDHHEG®WDNUD  XWD Q@ U BVORL QBKH $ GHSHQEEAKBQW
F U RRSQW KRIF F X U URIDIF AW HILRZW K UL SSRO\PHURVH LUDA$ EORFN®:9
Frankliniella occidentalis D Q & KIHQ F L G RQ FWH S O L F D @A. RaQcidentalis FHOQMQD OO\
76:9 LOQFKU\VDQWK BPXEUHRDELQNH[SUHVRLORQG)ZLOG WRSHIQYPDRHO O
3DUIDDQWG ROQFBDUI AN AXOWLY OWRBEMIPLVWREH UHS O L FDRHNGHRW D
DORQJVAIGHVDQWKHAPXPPEDLQ D LQGLPDRAPR )LD KRMVWFWRU X LIRKWG
JUHHQK PMXWH B UR SR URVIL RQ RI 76:9 UHSOLADNWMRQRGQY LYRURYDGH
FKU\WWDQWKBPORWNUEH@ROWLYDHYEROL P HQ WD BWK DAR X CEGH X VH @&/ R
VXSSUHWKHRFFXUURQFHVWHORZHBERPSDARDOHFEE DHURWIHKD Q L\VIWD QW
WKULBYFKU\WDQWK¥@WPRPMRZHEXG LQVHPW K XPDEFHODYDLQVKNDPH
L QLW LB\W WR\U LY HW IWPKW DSMBH G X FIB®WKRIJHQ DQGE&RX @G DGR EHWWHU
76:9 LQFLGHQWFKHKU\VDQWKKXPWRWKQGHUVWIRY GILYQRIO X W LRQRH VR/IH V
IORZHWLR) & RIXQWUHBRMHGUROWPELVHQSHLUXYIHYDQEKB ORUMNE T
IRXQWKDWQDRRREMB\UD@PQDWWUDFWX$¥W (PEUDSD 8Q% ),1$7(&

Y R O D MRIDOHHF WARKUU L-SV/R S ¢t Wl
SHVWEE ZD WD L QRUR G XEW Ggqation of  entomopathogenic

WKIRZRIY HUE R@D Q FAD U | DIOR K H, <. . nl
UDVRLER DQans W\SDV  2xWHvXJWY  and  their  pathogenicity

V X J J FWKAB YWO W L YRDWHLLREGD @DV U B 8 R sAgainst the Chili Thrips,
VXSSUHV VI8V LQFLGHQIF W K HScirtothrips dorsalis

KDWKBRWHQMWEBXOWLODMERQWURO

GHPHG #XPQ HGX

PHDVXUH LQ ,30 SURJUDPV '"HSW $JULF X0 WXKIUDMR JD F X O VR
$IJULFXOBXUWMHURLVDIIQBDIIQBUL

Expression of a viral IDQND

polymerase-bound host factor '"HSDUWPHQWQWRPROFRRO O HR H

turns  human cell lines permissive $JULFXOWXUH 6KLPRJD 'DUQDWDN|

to a plant- and insect-infecting

virus JXQDPLNX#VLI\ FRP

g?fg[';mgiv)LJXHLUH@%HVH@GH 7KH &KLOEKULS Scirtothrips  dorsalis
7K\WWDQRSWHUBSLEUFR QVLGHVUB G

'"HSW)LWRSDW PDQREIHYDRORSHD XO

O\SKDUQXKHNVAD XV VR HXBZ D U G
8QLYHUVLGDGH GH %UDVtOLD %

N e 1 WRIGH U moom wom

. I\ H O H FD/QLEY [FB H Q WL YMV HPQ ¥ HFW LFLGH V
HS\%LRO&HLOD(S)@LUYHUVGB@B}WO&H;!
%UDVIOLD ) %UD]LO ZHYHH VLV VEHQY O R QW &HVGIV HE W V
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O L P MNK®IR QWH DS SO L FD@G R H Q G HN@6zygites floridana E\ 'U 5 $ +XPERU
RQWKHNKHP L FIDGID\H DIXW X %H ROR JI8BDH0$56 () EROOHRWIQRMRPRSDWKRJIHQLF
FRQWWRQ D DO HUQD WDWHKBWEH )XQJDO &XOWXUHV
LQFRUSRDNWHKEQWHJIPDWYHGHPRHQW

WKUMBRRYHUFRPKHSW REOHRZHY BU .
VRX@QRZORWK@DWHM\RPSQH[T_hys_anoptera fauna of Shiraz and

Y HUN VVHQDWDDR S W B G W H F&X R WR VICINItY

FKHPLFOROR/QWKEBDW XHU@HPRRPSOHPLQDHLS$OLFKL 0
SDWKRUHQX0O WIS X O R\.d&<lis

KD YHREWH HHJWHQWW K GEGE GH\GR/ KL V30D Q3 RWH FWHLSRDQJ W P HSQRWD O HRIH

W K HOUUSIRJ H S RIUWDV. CROEXAHLIQ IHFW L@IJULFXOWXUH 7HKUDQ 8QLYHUVLW\ .DU
dorsalis $Q DWWHEBSWPDGHNRLVRODWH

HQWRPRSDWKRJIN@IEK LIQ H COG®/ R 30D Q3W RW H F WALSRDQJ W P iRV O HRIIH

HY D O XWIXWSHDUV K R J HOQILDALSYWowalis. $ S$SJULFXOWXUH 6KLUD] 8QLYHUVLW\ ,UDC
URYLOXUYEDWRQGXFWKHIEQJ WR

FROOMHRM®W GROLUDIP SOBRFKLIQHOGNPLQDHL#XW DF LU
UHSUHVHOW®QURFOLPROHREI WKH

.DUQDWEOWDWH, QGLPDQWRPRSDWKRIHOQRL Y HVWLEDWIMKQVD QR $MXHD Q
IXQJAHUHV RO DWRIBR X L QN RIE® L VR IEKLUDDUSURY LQRXWHKVRN, UDQ QG

PHWKRGPPHUPDQ Journal of Applied LWAFLQDW\+ IRUW\ WeARFILLHRP

,Q 7RVSRYLUDX@EWKULBHMS Acta OLVWHGERUGLRWKHIDPLODNMROORZYV
Horticulturae + DQGURRQIHFWHELOSGLKHWHURW Kolarilo@Bripsi
FDGD YAHRIO/O HE\R FFE LOH D Y/IDW Y R josephi % KDWWIDPLO\$HRORWKULSLGDH
Tribolium castaneum &ROHRSVep9thrips  collaris 33U L HV QAeblothrips
7 HQH E U L RODQEIDHR Wa4lleria melonella  intermedius % D J Q DAGdlbthrips  tenuicornis
/HSLGR SVDOWBH UZHEWDHY HIGW R EO L W % D J Q BedlGthrips versicolor 8] H @rothrips
7KLUWNKE ODOR O DMUMHA F R Y HIURRGR L priesneri 7 LWV F KRhipMothrips  gratiosus
X VL @D U RITHcastaneum D QG. melonella  8]HQDPLOMOD QWK WMeBntigipsHfuscus
+RZH YQIRGHW K HZAH UDHE OWRQ | HRFQYQ \ 6 X O ] H UMelanthrips rivnayi 3ULHVQHU
V W D RHBVdorsalis. 7 KUHXQ ¥iz. Fusarium  Melanthrips  separandus ~ 3ULHV QP L O\
floridana D QR&nicillium V SZ H UIHV R O DWR-PE-0mpsothrips albosignatus S5HXWHU
G LV H DRVIHGED YRHIDD U YROSH dorsalis D Q G Haplothrips - aculeatus ) D E U L F HapMthrips
Fusarium semitectum $56 () IURPDU Y figMtibiae :L O O L Biéplthrips niger 2VERUQ
RI S. dorsalis DFWLYWWDJHR| Haplothrips  reuteri . DUQ\ Haplothrips
7DUVRQHPL.G®W S KI/Q 6 G X ®Wphis 3 UL HV QHedglothrips tritici XUGMXPRY
gossypi +HPLSWHBBLGLGDRPFKLdHothrips pragensis 8] H MMegathrips flavipes
O H D $HO/R AD/@R OROWEtErhizium  anisopliae 5 HXW H Wseudocryptothrips  meridionalis
ZDWD OVRXQ® IHFWRGK ®B.\Morsalis 3ULHVQHIPLOVWVKULSL GAgtastothrips
DQBDXVHGSHEH@W UW DIKHNR O RW LNredlionalis % D J Q DA@aphothrips  obscurus
HQWRPRSDWIKKRIMIDR B. dorsalis DQG 0XO O HAnaphothrips  sudanensis 7U\ERP
Fusarium V S H FILUR® dorsalis, P.latus D Q& Chirothrips  kurdistanus =XU 6WUDVVHQ
gossypi DUHMQHZUHFRU.®W¥K IRV W X OBMeHRps pallidicornis 3 U L H Varikliniella
FRQILUWHKED | HF WLPddawimn LVROR QY pptgnsa 7 U\ E R Frrankliniella  pallida 8]1HO
S.dorsalis D Q& KD W K R J H\Q/L R GIviH D Grantsliniella tenuicornis 8]HO
W K B.Wsemitectum D Q Gusarium V'S LV R O D¥goAydatothrips tadzhicus BHOLNDQ
*0 FDXVHGDQG SHBHGQVRUW DROL@dpntothrips  confusus 3 U L H'V (Retithrips
ODURISHdorsalis UHVSHEW.Lflotitdena  Syriacus 0 D\HW Scirtothrips ~ mangifera
FDXVHGHBPH@WRUW DIOKHMIHH V Xk ¢ 3 U LHV Q Bddlothrips  latipenis ~ 3ULHVQHU
W KSR W H XW RDIDQ W R P R S D WX R JH® pitothrips arabicus 3 U L H VI@ndthrips discolor
FRQW URSO @drfalis. 7KHLGHQVRILWY\K H - DU QWenothrips frici 8] H OThrips major
Fusarium LVRORZWWRQILUPHG ' 0 8] HOrhrips  meridionalis 3 ULHVQHrigs

*HLVHBHQQV\OY®WDR BB LY H U \DLQAGminutssimus /L Q Q D HiXips tabaci /LQGHPDQ
7 KH/ S H FAddIsthrips versicolor Haplothrips
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SUN G DRIRBS 0 OW K U rosRtar cerLuw wnalomy and development of thrips

UHV S HF W LGdm@sothrips albosignatus ~ relative to Tospovirus  acquisition

Megathrips flavipes D Q ®seudocryptothrips ORULW] *

meridionalis THHBQIXQJNMSRUHKHRWKHU
VSHFLIDWHFRQVLGHYK\N\GOVRSKDRHVODUWLQ /XWKHU 8QEDOOHLWWWHQEHUJ
SROOHQ | HH-GHDUH\L Thysanoptera '"HYHORSPHDRMIDARRSODW] +DOOH

fauna of Shiraz and vicinity 0 6 F7KHVGR/LUDIHUPDQ\

S8QLYHUVKMWUODUDQ@LQDHIIHWO

Iran Agircultural Rearch + JHUDOG PRULW]#]RRORJLH XQL KDOOH G

. ) . , 7RVSRYLDMERYWHFRUGR®RUWKDQ
Pest thrips in Iran: An introduction SODYSHFILIQRYHU IDPLOZKWYV H
OLQDHL . $]HPD\HVKIDUG 3 YLUXXWRQMERXWKUYS¥ WRRRY H
IURRQBODWRQRWRKMVUDQVPIRMVLRQ
BODQWRWHFWSOUWPHERMD OHRH W KWHL UKW G X\O MU LR\Q &\X FFH\LWX®
$JULFXOWXUH 7HKUDQ 8QLYHUVUWKWD WM RGBS\ ODIFHT X MUK U X V
GXULBHBGRQXIHFDHD®W VIXMIND P S
NPLQDHL#XW DF LU et al. Annals of Applied Biology
* GHWHUPPRIEDBT X L VD AWAHR\QV
SERXWWKUVSHWFLHRP IDPLORBE gSHyULRHE3 DQSRLQRMMBKWYWDQVPLVVLRQ
JHQHKDYBHHQHFRUIG®IGD QRZHYHYE | QIQWF\U HDVMMKBIH Q RWMKKSS 3 R Q
L QR U P DMAIOFDMRHIGHS H FERIRS RV IRW LRQ) X v L QR D FWHHIE D IIORY K U DB RD H
WKUEBEXODWQRERQM.- JQLILRINVQHH L H¥nkiniella  occidentalis 2QWKRWKKDQG
DWSRWHG@WLWRS KDWY Q L YKRWEHM Qs p N X @ B IV O ,QODUXB @R X Q/G
JLYHOHDWWH OQWRIBRXE RIWKSXEOLVKHG WIRrigs/and Tospoviruses: Proceedings of
G D W X R\BW DUD RHIWK UILBQY D FFXQDNEH 7" nterpational Symposium on
RXUFRXQWUNS UH VHIQW KW H F LIMWVHTRysanoptera + &DQEHUSXMVWUDOLDQ

FROQVLGWMEBEDFHOWLIDWE@QYDQ 1 pw (L RQBBERO OHFRRMIVEFQIQBMUDV SHFLILF
Anaphothrips obscurus 0~OOHDt¢panothrips YDULDMWIWRI@ QVP RVWARQURRHYHUDO
reuteri 8] H (Haplothrips tritici XUGMXPRYRSXO DRVZ IR\DW IFORQW K UL V' S D G
Pseudodendrothrips  mori 1L Z D Retithrips SRLQVRI@N K P OHWUD QTBLI ZL WK
syriacus OD\HVRUbiOIhI'ipS vitis SULHVthlI’_jJKHULFLHWK[DHQ\PDO'H‘H\YHORSPHQWDO
Thrips flavus 6FKUD113\I5tabaci /LQGHPDQWXG?JHQWRJH\QMWRHWKULQVOXGLQJ

)X UW K HUWRBIBIUHAR P MX S H U IURISIRO W ¥ i QURIRIU S K R O RK HVHY Y0058 WL.IU

RQWKULS‘\NWWipS tabaci LVWKPRVWDFRPSOHQ\H‘K)LJKO\/RUL’\N!HVDO
GDPDJULQ@IVHHWVRN R QLRIQQAIUD Q KL Viirys Research + T7KNEDOQKRUW

VSHFDRABKHDIWKU H&\bthrips tritici DUH jyyp EDQG LQ WKULSVKRZV D

WKWZRVKDWWRVIIWWHQWRRUDQLBRRS GRZQ VHJIPHAQAWKW LRRFFHVVLYH
HQW R P R GBRXIM/ RVKVHIAR Q RIPRER UW D QR4 p H QWS HF L I L F D W DR @/

7KH SUHVH@AHWKHL QWUR GXWRHA $H}¥yelopmental Cell + 6KRUWIONH U
Frankliniella occidentalis 3HUJDQ@'\EHHQN DWDW WHKSA/YREW® O L YIIMWD\@PH®WHULDO
FRQIL UPXMEK HUBIR. Q IR U P IRAALWE®I VW s SH B 1 i LWQ KEHU D L QW KIH U® BVUYW D J H
VWD VDXMGE LVWULEPRXIRQRZYHFWR\EK P DO PIDPHR U LUDFTXLVILWLRQ
VSHFRHURVSRY LDXWHIWF RUIGH GD Q G H W H U FZIKQHHIGKHHS L WAKHHIROW KR-L G X W
Frankliniella intonsa F. occidentalis, F. schultzei DQWKHDOLYODBBTF®RPHQ LIJKRQWDFW
D Q Ghrips tabaci.Tomato spotted wilt virus EHFDXWKEHUDL@WLVSORRRGNVKWPDOO
76:9 KDVEHHQ@HFRUGRGUDQDQG opyKBOB\ ODUBHED WPXVG OHWULDEOH
WUDQV P RVNLERHQU Eeddcid V'S LV R ORDIWRHIE T X L v U WG KWH V RCWR Y HP HRIW V
76:9 KD\EHHQRQ|LUEH-KBI‘ipS tabaci WKEUDDQWKJ’URZLR}JGJXWQ/L]HQG

SHFHQW QH Zlospovirus VS HF LV HFW bQb JsaHd | 1H F W L YW D QRHIBIQ VHP E O H

EHHQHF R UGHED Q% KD WSLH W O EUDDQ & KIHR U P D VWRUW QRIV F L O O O WIRKWA
Proc. Natnl. Symp. Frontier Areas Ent. Res 3 S PXVFOHMMW GWKHSRVVLE LMRWETXLUH
+ *KRWEHWO  Plant Disease WRVSRYLUXVHV GHILQLWHO\
+
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WKHMHY HFWHNWWHEKOWLY BEEBWWHW

T_hr_lps Identification: Classical, KDY HP S R U WG O WIDJ BN D W XDGI
digital or molecular? L Q F ODGIHQR K Q | R U P [RVQK RER \B\® D Q W V
ORULW]ORXQG /$XPP 6 GLVW U L EDQNELRRGYW U X FRWX KT HW KU L S V

)JXUWKHURRUMHIVH[S HWRA K WRIRELQHG
ODUWLQ /XWKHU 8{@LO/GIH) VILW/W HZQ MIRULIJ IFRP S X W HARR.Q IB&E B W )PURH\L H
'"HYHORSPHDRV@MARIRSODW] +DOOHOLBBYWKIRVVLBNRPRMSDVUKIHGHQWLILHG

*HUPDQ\ V S HFEZHWRW K\HSH FR BAVKMH\OROHFXOD U
,GHQWLILFIOMYDRMKWIS¥RPELQBYV
&6,5AQWRPRGRIWR] &DQEHUUDO XV WW D YNPHEZ L WKR O H F POIDMK R G V
$&7 $XVWUDOLD EDVRGVKHG6 5)/3VHFKQRQBID O RAH

LGHQWL | RFDANDRVR J HOWM VILFF O X G L Q J
JHUDOG PRULWI]#]RRORJLH XQL KHDIQQHPG W D WILRKWR E O R P FXRD A\Q

VSHFBBY BVUHF HRQUAL J 7@ X W]
6 LW XDWAVRKBID W F D B/HNP S R U WBIQFréhds in Ecology and Evolution + IRU

SHWKUKBVQFUHPREOGLGHRDO®G\ZLG[H P Samkliniella bispinosa D QRGtritici

7 KHWIB H F BV X DKOLQ KIDG D S W DILEVDH]

ZHOGHYHORBHGLV WD QFIHQ VMU W gl . . . .

LQVH F WD 6 BG WAV H Q G MERHY H F WRR U ution and genetic diversity
IXQJEDFW BQIEDL U X \6IRW HR | W K HPU Hamong Thysanoptera
LQYDVOLQEUBRWRURBOKVHQWHQVERRQG /

FURSDPDJBRUV&* +RGGOG6

Annual Review of Entomology + 7TKHLW& 6,52 (QWRPRORJ\ &DQEHUUD $XVWUDO
LG HQW LI ILMDPASIRRIQVORQA\G H U VW DI
ELRORDQGWRHPSRZHIQWHIUBMWWHWDXUHQFH ORXQG#FVLUR DX
PDQDJHPHQWUDWHIRAMYHWW LV

TXHVW L RQRDZAD HH F WFIXYUHJ MQDWR Q R P7LKFU DY SHRWWK U ZS EBIG LV F X W KIGL U
PHW K RDGME HV H DDUAW D G H T X DWHHUXY\RO D V V L | IHFYDRMDDBNQLERH@® HEMLYFH UAMKLIW \
WKHSYHBREOEBRGEXW XWHH QD KIOCFDW VLERQJ HVW FEONVWKHERDKMHOR @ BW H U
,GHQWLILFIONSHR® OR RRGIQAVK R W R PTRKXV D Q R SIWIHRIDS K R ERIAHEX WVQ R W
NH\WWLPHRQVXPHQPSHQWIBH LE®W GHULMHRP RGHSIRK\ORJHBRIQWHBRAHV
PRVXWMWBURIHVW RQRIRZLWIHRWR GHP S KDRQMW U X FIVVWDBR P RWHS\KXLEW V
UHIHUHF@PH H D@ REUDDQWP\RVWO\ RIWKHHQHEBLPRQRW\BRQRWKH
IRFRW SHFWKBWHRIO R AMAVHWHKWWIL I KWD DHP DERR WIBHILQIROXWLRQDU\
HITHF WD Y NGV KW KOV P LWIFE QW U DAV RILWMK UXBVO RO HFR B WK RGMQ
FRPSXWBRZHUVQRZLQH[SHQBRGHW K H.IQU D R /UWWW D UWMRL.GIIDGWHUHVWLQJ
DY D L QIDDEREHDOY@HY K R XA Q RWIKIL W H V X\0 WIBW B W D U L DQIFMHKRUSKROR J\
DYDLODE&LODQVWRQ Systematic 0RO H F XPHW K RIBWHD O VIRH L QXJV H & R
Entomology + 2QHUHFHIHN HORSPAH Q WLW KIHH Q HGWLYFH W\ MINOLGEHW ZH H Q
WKBWNHM. FKRWRARERUIKQFW LRQWRUVSW F IDHQUWW B U R G QHE/ \VWHR VY

W KWR |W ZHbbekhix )RUXUWKBULRUPDWURRWLQH LGHQWLILFDWLRQ RI VRPH WD]
KWWS ZZZ OXFLGFHWWRM Q YRRPYHV

VFDQQISQIL QWNHHIEQ & K HP@ QL S X O - :

HOHF W U R OILFLDADIEH O W L | L FEHAY fs, _thr_lps, Tospoviruses b the
FRPSXWHUWIGHGWLILBQWBLGER@ U P D \FRigmatic triad

VA\VWHHPWS HF LR® B WK U IDSMIY D L O DEFOX G /

ORULW] * et al.

KWWS OXFLGFHQWUDO FRP NH\¥6,52 (QWRPRORJ\ &DQEHUUD $XVWUDO
YLHZ.H\'HWDLOV DVS["LG

KWWS OXFLGFHQWUDO FRP NH\WDXUHQFH ORXQG#FVLUR DX
YLHZ.H\'HWDLOV DVSIKHSH/\VWHPV

SURYLGHOO OXVWQBWHG | ULAHDEOA KLWDEZNOHODPLQWWKHQWHU UHODWLRQVKL
RUHFRJQRR VRN KWK UV SMFW KB BVY HE HW Z WHK®I K UHHOHH P HQW R Q OMKEV R S
EHHQHFRUBWE VWY DULBRVRIWKHSURWHRWLRQPGHD VIWKGEHSHQGHQFH
ZRUM®BRUHRWKWH YHUVSERYLGRHWRVSRYRXNUBE/EV SAMMAKDQ RI
LQIRUP DWW RB@ON KHHFRIQDPHARIHWKH NQRAMKUVYSHMFEHNQHFRWIHG
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YHFWRRXHYMKPHPEHBMWDFRIWKH 5G53RIPHPEHRIWKBPL®XQ\DYLUWGDH
WKUHGBIHPHDWAWHPDUNDEOL IHOWK LDKR ZNOPBR Q VH UMHIGK H @ RAV LRV W K H
DQGEHWZHBRSXODWMRQMUW DNLQEXQ\DYEGPE QG O WRKKW\SLAMHWPLQXV
LQYHVWLJIDX\QLRQID OFKRPSOH[7KH VHTXHQORHAWE DQGEHQGULPHAHWLYHG
LQWHU UHO DBMMRAPWHKIASVUWMHS RV IURPWKHMVHUPL@KXVTYXHQB B YR 2MIGH
ELRORUIRQW\R A YHGCFKW X ZILHWK HU H IR X EV H TIXGHQW L 1R FVCKWI MRIQVKIHBUR |
EHFRQVLGBDOQMGKHIIHFW L YRH QMK U DQG NE7KHFRUUHVSRGHULQJ
FROODERUDWVWMBUFKIRUWYLQDOBQFROGHSXWDWDYFRSUBWHEQUNRU
FRQVLGHWZDOEHRIQ Y H®YRKRZZHFDQ SXWDWKFBABHRFDBRWEQ® SURWRILQ
LQYHVWIERID/OW ERUDNWHYHILDYG XQNQRIZQFWLRQAWXEULGL]DWXBQHV
WUDMHFIWR KR UW LFXOWXVYDFROWEWXVLGLIR[LIJBREBOIOFRS URBHKY. UDO
$,'6 HSLGHPLF 51$ DQB1$ VKRZBGFDWVEBWHYRHUQ
YLUXNFFXPXODWKRIVRS RIPRXQWDLQ
: : . DVIOHDYHWGV51SDWWWHRBHTXHQFH
A bunyaviral-type vIrus W'th LQIRUP DDAMQL@R RSIU HV HRDWRIW KHL U D O
unusual genome structure IS JHQRRMJID QL WMALRAGD G L MDKVDIVH Z
associated with the ringspot disease SOD@W$ YLUXAMMWKRPH/LPLODWRW\
of European mountain ash (Sorbus %XQ\DYLUDEURF ZD WHKKE-R X Q WIDMKQ
aucuparia L. ULQJVSRW GLVHDVH %HQWKDFN : HW D¢

OXHKOED#X OLHONH %HQWKDFN_ _
6FKODWHUPXQG 1 Environmental factors  affecting
Tomato spotted wilt virus (TSWV)

8QLYH URMEIVR E X WL R F H @MY B R W W Eyfidhtom expression
DQG%RWDQtFDOHRKQKRUVWVWUDVVH

- +DPEXUJ *HUPDO\ 0XOOLV 6 &VLQRV $ *LWDLWLV 5
PXHKOEDFK#ERWDQLN XQL KDPEX1UJPYW PRHIGEWD QYW KR BRJLY HURIL W
*HRUJLD 3 2 %R][ 7LIWRQ *$

(XUR S HPRY Q WIDV¥Q U H3dridus aucuparia

/| VXIIHUR®ZLGHVSGHDBIZKHFKY YZPXOOLV#XJD HGX

F KD U D FWeH U L DH GOSRER W W\D\IPGIV R P V
ROOHDDQE\DJUDGEBEDYH QO H U 0 00 QHQYLURQ R B RWEDY L WIRID B

F R X D\GR GEDRXH/ONHU D @ GH G V5 1 SUR P W KHH[ S U H VR IWRKDEmMato spotted wilt virus

VAP SWRPWWYKH FIKM. Q G L F IRWYLLYUD & 6:9 GLVHDNASH U DWXIUHIRMOS H V

LQIHFWORQRQEHT X HQFE RW DWLDIP VB VF DOIBY € HISs X0 DBURROWH |
51$VD OO R&KAK D U D F W HRID [DHRHLLRIX V/ HVK R 20 Qd

DVVRFLW\MWKI-PRXQWI]DL\Q(GLVHDE@WFSHC[)%UHVR&EKSB V\PSV\\/’\RPP?’\&V%';DWLF
%HQWetBIFN  Archives of Virology \?HE sﬁmw H'-%JE\Q/ VAT
+ )JUDFWRR®W51EHUM[WUDEW HG- V KB WIDWSLHF

FROXPIQURPDWR $SDSWKRHR KBV 51 $ Z/‘\SE)E’S\LNQR: HSFUWHJU%’%*GHYRUE%‘“"\'NV
EDQBWSSUR[LPDNMEHONE NEDQG P \DRF®& P S OAH Q

NEUHVSHFWDVRROQE HBDP S @&H V2 D FWRKDGFOWEISHFRBDD YWD QW

VIPSWRPPRXGWDY& UHKWRKDULRYXYH SODQMRQGLWIRQDWWUD IDR G

VLWIH¥HUPDQ\R GV51¥D\VGHWHEgWHER Y LYRQPHROQGD W2 RIQW WKUIHDU

DV\PSWRRDWHIAWUDQGRBLPHEYHUYH L WEIW LELRITS 3 O HEWAE QY
WUDQVFULSW2RG&5 GHJHQHUDWHWRH QR FORD Q.

ROLJR QXF OHRW H&&5 FORQL@QGFRUUHOZ].\ANI-W](I-RYHUO\I—ILQ\JLURQPHQWDO

VHTXHQFG&Q51$ VSHFLIBFIUDJPHQWFWBUWFWIRUHVRLRKELVHDWNW

ZHURIEWDL@\J’-LCQE5$&(DQDO\\JUHD\BLéoF&Z\I;WTEVHR;JL\QHSE?‘DP%;JS;FSX%PSWSP\YV
DPSOLILFROMWLRIOQGPRGLIENGLRW L QJHIRNVLQ &\0DQ

OD E H OQIEPD Q HWLSD U DOREI¥LEY CHVLFFOXMREO '$6 (/,6S$ZD XV HEBR

FRX@EHQULF KGR X BOR QUIN DB KLU b pilla 8 2 omie F x P i ik G
F'1$RI NE @HQJIWWREW D Il QUNGVH

FRUUHVSRIGLIQIUERRQWR5) ZLWKVHYH%‘gﬂ%gﬁgg\fﬁ;@awfu%;“ UVDLV\‘;\/)iUH
KRPROWWIKGH $G HSHQBHIBWR O\ P H U D RO v \Q
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Z H UHY D O XIRWH® DWB RQHIBNSHUHV V IBR@6 ), 1$7 (&
$ O W K RIRIARIW K H D A WIRWEL U HE W@D W H G

WRVKBELORMAKUMBRV UD QVVBLWWR = & . : :
VXV F H SSNOLE@WVY. W XFRQ F HQ \WR m@ldemlology of Tospoviruses in
WKHVFHRQGLWDRIOM WHEE 9 GLVHDYYth and Southeast Asia: Current

H[SUHVVLRQ status and future prospects

1DLG$ $GNL@V5DYI &KLHPVRPEDW
Complete sequence of the 3 -DLG. 6DYLWKUEDMDQDQZDQD
glycoprotein genes of four OXQL\DSSDEBOH *-
tospovirus  species belonging 1o the . pyKLQIWWQWRILYHUVLW\3HRAEY HU
American cluster ' $ 86%
1DJDWDRYDY$R &DUYD.6 KBR G35 ‘

&LIQFLDWQ{PLFDW %LRWHFQRARKIBR 5HVHDUFK &HQWHU -DOQD

8QLYHUVEGNGEEHOUD VYLD UD]LO
&LrQF MR OYJBRDVHUVE®MWEEH D DV HWEOLWWH UDIAEK D @ HED P S XV

%UDVIOLD ') %UD]LO 1IDNRURDWKRP 7KDLODQGGLDQ
$JULFXOWKUBDUPKWLWXVEHHOKL
'"HSW%LR®@HO8QLYH UV L&IVGYHOE A D ,QGLD

%UDVtOLD ') %UD]LO
,QGLDIQVWLRVKFLH QFBIQIJDORUH
(PSUHWOUDVLGHEMWDTXBYDRSHF XL D-D

+RUWDOLODV %UDVtOLD ') %UDJLQ
DWLRQD@WRUHQHWQBELQHHD QG
UUHVHQGH#XQE EU %LRWHFKQRORJ\ 3DWKXPWKDQL 7K

6 H Y H WMCROY/ S R WISIHEDHAR | W HRX QIc0 8 QLYHURLWIUL F X O WHKUHQIFHHHE E D O

%UD]EDOXVLYBYHUBRRQRPQRVVHY &DPSXV %DQJDORUH ,QGLD
KRUWLFPQ®BXQUDPHQURBEHLUHQHYV
DUHKOGUHTXHQRRBHYMRPHPSRUW
JHQBW K\ FR S URWHFDQS VIRWHWW R
EH K D U D F WHKBIW B\GAW V H QMR ICDEW K H
YLUXV YH®W R UDW WH RIQQ R Tomato

chlorotic spot virus 7 & 6 9Groundnut ringspot §WO HD VWY HR WKHRXUWHNQDEOLVKHG

vius *569 =XFFKIOHWEKRORURNUX
. WRVSRY RFXXIG/RXWIQ R XW K KDLV
=/&9DQE&KUIVD QW WPHRM FURV UX V 6 ($ Peanut bud necrosis virus 3%19

8619 ZHUHFORQHBQG VHTXHQFHG :
$SSUR([LPDWHIWKHH Q R PUHEJ P HROIW Sanut  yellow — spot virus — 3<69 DQG

vin 3
WKH51$ .ESVRIDOMKIRRXWSHFZHBEYV Vza:'e;m;'ﬁ’lr"ﬁv gqungcitgg RV'S“';\, < 'H/;’Blo /f L SDHQUGH
DPSOLIIENG57 3&5 XVLQVSHFLOGG

%19 EHORMIHURIURXGSG<6EHORQJ
GHJHQHSDWHBUM O R ALK KSOD VP HURJYRX® FF XU UG Féllow spot

YHFWR&5 ,QYLWURUEGE®DQG569 . "<69KD VU HF HEWIGH S R WRGA R O
VKDUHGLGHQWKWEHW/IKRPDWS&RW
_ | KH UWALPIWRPQGL®W X GRIQW K H
ZLOWUXA:9 LGHQWHWM DQG
HSLGHPLRGBRGA9K D YIHQ G L F WK BVEK H
UHVSHFWEKHWHOMTXHRFEH&IKD GVKH
YLUXKPYEURDBRJUDBRDMWGQIHFWYV
KLIKHGWQRILWZLW#619D QG ZLW
_ _ HYHHBRQRPLEDBSRYUWLURAEWW K H
76:9 ZKL@HBH19ZD WV O R VHO) DMWR6GI
IDPLIGN XPLQRFAGRIODQDREBBLWLRQ
VKDULQJILGHQWKW\R JH@LDFO RUWK H
JO\FR S URMIDHFR U UR E R WDRMHGER V WKFULR OV RRWWREHVDBIQEHYHUDO
HHGSHFZHVIR X QGGE HQ DW X UQOHORW H G

UHODWL[R'QWW‘“"'RVSRYEHK)\R@WE’%LV\B%NBHuRCDFQJ@RPSDU\Qmomev
V

wg§§:®LF£Qém{$LﬁBS;®€§%U FOHRFDSWMIBTXHGF3%19LVRODWHV
IDU R @ XVVITLR e L1 1 H KHRQSID D QW VY H DVCKHIGK 1D\U H

0] 0] 0]
JLQDQEXBORAMSTE%SUPEUDSR% 1 \( 140 DAKHIGR VWD QRH% 19 DSSHD UV

v/ SOQOLYHURLWNRUJLHORDVWDOLQ
[SHULPHQW 6WDWLRQ 7LIWRQ *$ 8

QDLGX#ZVX HGX
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WREHUHVWUWRRHBEHRYWKHDPLOV\QVWLWNXMWHRELROKRRBLADEGWWXNXED
&XFXUELWBRFOWD QRB<69L\QRWW EDUDNL -DSDQ

GHWHUPIL®RHID QG619 ZHUWKHHS R UWRH G

EH HFW R Uhti@s palmi. Scritothrips dorsalis QDNDR#V\V ZDND\DPD X DF MS
ZDVKRZDRMV KHJ L Q FLISPWR Y6 97 K H

SUHVHRIFips tabaci LQ,QGLWKPDLQThrips nigropilosus L\DSHWWKU\VDQWKHPXP

YHFWRU6LQIHFRQOE@RWKAFRXQWULRQYDSDQD QGWKHHPDOHVKLEEZWQJ
LV \HW WR EH NQRZQ SRO\PRUSKMMP/NQRZ @ KDPRRR G HR |

UHSUR G XORMEUR QA FIDAHQRWKRG XFWLRQ
3 % 1 9Vatermelon silver mottle virus :609 RI UHSURGXBWD®B XOYHIGEUDFK\SWHU
Melon yellow spot viius DQGVRODWEBMWHSURGXFWIORIGPPDOWWKXRZIJHRJUDSKLFDO
Capsicum chlorosis virus & D & 9D E® O R QWIRQYID U L D WILDRNIBRt al Environmental
VHURJURKBYEHHIR F X P H Q@KL O D ystemsResearch * 1DNDBRDEK
5HFHOWX GEBIWRG/HUR DRI XFOHRW L GHpanese Journal of Entomology +
VHTXHDEBIO RMWKMHX FOHRBPBI®WDY H3UHY D PRGWRI UHSURG XRMWNLIREL O G
VKRZWKDAWY9 DQB®<69DQGE®RVSRY ISIRSWK O D R/IL miQrdpilosus ZDWH[D P L QLHG
LVRODWHODWHR®ED&9 LQIHFWHYHUMDMNNDQIFILW\+RNNDLG\RODQE&SDQ
HFRQRPLEPSRUWILRBEAWWKHDPLOYXUWKHUPRBKRWRWKHUPBWOWSRQVHYV
6RODQDFEBHIXPLQRPHIDHLG#WY9 UHSURGXFRKIHGXBHXQGDWESDUWLDO
WRVSRYVRRDWHIWRDEZZHURXQ® QXFOHRWLSHRPHWRFKR QG WIHUH
SHDQX®OYWKRXJKami ZDVREVHUYHRKGPSDUHEHWZHHWKHO\WRNRQE
SUHGRPLQOENMXWUBQW\dorsalis ZDV DUUKHQRWBNBHYVFHQWDIIKNWO\WRNRXV
IRXQMBEHGRPLQD@WD Q XWKWDLAEL ONVRVW KU ZSWH + LOQWKHLOSRSXODWLRQ
WUDQWKIHWRYVSRYKDRREWHQVXGLIBGIQLILEDIQMW HEHWMZMHKAH O \WRQEB XV
5HF H Q \&datothrips  claratris KDVEHHQDUUKHQRWRRRMVERWEVHUIYGIWKH
UHSR IDNBIFGR P S HWHHGWRRMW RV SR Y IGXHNM WIRRQSUH RY D B DMNWX U D WILRED
F O R \UHH3D DAWVWRHD@. Brankliniella occidentalis RYLSRVEMWULIRBDEA DQG/ ' FRQGLWLRQ
"HVWHOQZRAKULSVKSHULQFYBPWMRU/KHPHDQXPEHRY HIJIJVGHSRVLBNHG
PDQWRVSRY L@XMHNUFHRXW WDULRX QW KHO\W RQRXVYUKHQRWRRNRGHNU H
WKIRUKX®QRWWEHHHFRUGHG($ FD DQGFD DWWKHDPHRQGLWLRQ
7TKHRFFXUURIQFEGLQQGIDM GVROBWHMWYSHFWILQBMKRKDWFKDEZIOU M RW
&D&AYKDLOPM\E XJIHNWRM[SDQWIRGLIIHUMRWMDFRWKBW & WKHULWLFDO
WRVSRY WRXKWAHNVRIUDSKIERMW KD SWD\OH QR WKSUR G X FRVWKRBUD FK\SWHUV
GXHNRFKDQJHMIJULFXOSMOUFMR @IB\D Q& KIHQ G X FRVWRIBH SUR G GEW S ¥RV H
VKLIVWURS SI MW WHYEQW H U Q /W DREMB 8 O \ W RINPEDXOAHDW  + K DQ GV KRW
DQG FRPPHUFBRQVHTXHQWOURYWE® UKHQRVVRRMERY + K (YHQXQGHU
NQRZOH®IH WRVSRYLGLDWHUVDYEG VKRUW GD\OWRBWIKIKHWHPSHUDWXUHV
WRVSRYLUXWKWH/SWMRUGWHUDIFW L RQK L EWWAHGY HO R RMHIKEW D F K\ QKU V
QHFHVVIUHFXURRWKIKEHSOR\PRIQW KIHQ G X F R/IMRKGIL D S DLXWH H O \ WIRQIR X V
FRPSUHKHQWHHUIDWHEDYDIHPHODWIKHQRWRNRROHVKH PROHFXODU
VWUDWHRLWY. JDRMFBXVENG LI ITHUHKWORIHQWHWHRE WKHK.2 , QXFOHRWLGH
WRVSRYLUXVHV LQ 6 6($% VHTXHQUHYH DW K W nigropilosus DUH
GLYLGH®WWR RO XV WKLFKR Q VZIVWKK H
WKHO\WBNRHNYGWKBUUKHQRWRMNRXV

Life history traits and nucleotide 7KLV HV XZDWE R QV L VAN MWROK HHWW H U D V H

sequences of mt-DNA of  J\PRJUDPMDNDR<DEX Japanese

thelytokous and  arrhenotokous Journal of Applied Entomology and Zoology

races of Thrips nigropilosus Uzel + $SUHYDMRXKXGDNDBRDEKX
Japanese Journal of Entomology + KDG

IDNDR BXUDML 0 UHYHDOKIMMWWBUUKHQRWRER®QVBRVLRQ

‘DNNDQRMDDPGRPLOQDRRUW ZHQH
/DE R1/DQGVFRQWR PR OFIR X ORMA G X FEQD F K\ SMOHPD CLHMUHV S RFW L Y H

g}DVNV\é:%QDJ(IQ_SH.%%lg?‘lDDQBPBQLYHEJDvég OHQIWRGWHPSHUDWKX\HW KH
' O\WRB DN RPN PVE HG HU L YHRED Q

/DERI,QVHEROHFXE R0 X WLRWQL R gHgH KHQRWIRIDRIBIF NW KGR P L Q DHXQH
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LQVKAFR O GBWU P [S\W UE R WY O L WQROMBU UK HQ R WORINB KX WHUR W@ 8 RXIVG XD OV

IURP WKH QRUWKHUQ HGJH RI +RIQN D LTRH DFOADRUGIW S R QMLIWOHJIIJHULQJ
WKSIURGXFRVPRQ H\VQ RWQR ZBX WD V

Reproductive biology of Thrips EHHIQI'SRWKH WIRHFG6 XWKH@WHPSHUDWXUH

: o L Q F U H DO\RHM. W ,Q/HZLY HGLWRU
tabaci from New York onion fields Thﬁps as Crop I]:’ests © + &% %
1IDXOW %$ ,QWHUQDWDRRRDIOBLH Y H UALMNMR/U

ZKHQSRSXODWGRQ®NMOBHEVLVWWRFH
'"HSDUWPFRHQWRP R BRIV QBQ@OYHUVLYYHFWLAQGI®HWYO®DSLQHUDIHLWKHU
1HZ<RUBWDSN H L F X QPSHLDL@®6\@ W L RB RW KKYEV HQ[DPLQHG  +

*HQHYD 1< 863% W KAHH YRHVOX V F H S WRIE fatatiWVB\R S XODWLRQV
WRVHYHFRGPRQRYHGQVHFWIZHONGHV

EDQ #FRUQHOO HGX FKDUDFWHNWRMHEE R U B WRROMEPNOWRQ
$0etal Journal of Economic Entomology

.QRZOH®JB SHVWf\5 UR G XF\WRIOYRI¥\ + &RQFXUUMXWRAEG HRI

LPSRUWRBWY HO RS LQEW DX JHP HRMS U R G XER W IKRi@abaci SRSXODWH RIQ V

VW U D W2HILLRAK U THBipS tabaci /LQGHPDQRGH QWD Q® BR U U H OBHWW.RHIHHY L VW D Q F H
LVWVHULBMWNVHYHUWLBP®Q@EHIJHWDBEQEHSURGPREHYBPLQHEH Z®\QR
FURPWGDPDJILSRSXODWDROMWDORWHDW LRMWEMBEQFHSWLEQOHWWLFLGHYV
TXLFNOQRWRQWURNRiMSH@baci FDQ DQBSDUWLFRGBIUHSUR G XAUMLIRIQF W
UHSUR@GMKPHDBDXOW KRR VRARPPRRRGHRIWHP SH UR QBXWRKG X FRVRRQBO ZR V

RI UHSURGXEW MR O\WIRNV\SHR| H[DP L QHG. Q BRI X O D WR RIQV W HHIZ
SDUWKHQRIJIHOHMIPK QIHUWLDIJVWOSR URDWHSDUD@QWBUHHE SRSXODWLRQV
GHYHORBNIFHPDOHWZHY HIU tabaci HDRUZKLRZOPDLQWDMMWHGFRU f)

SRS XODKDLAEPHHLHS R VWBHGE UR @ XKP HR W K UHRIQVHFXWQNHUDWQRWMWDOH YV
DUUKHQRWRKEBDO®O&DSLQHUD ZHUSHURG XEBGLF DWKIBQMMWHP SHUDW X UH
Southwestern Entomologist + DW\SH DORIQWRWH V SR Q'\RIFELORG X FRNR.IR@QH V
SDUWKH QR IJIHOAHMIPK QIHUWLDIIVSWKHD FW RWUAOPD\ DI THFAK RR G HR |

GHYHD®RWR O HNXW H U RDMWRMNIW GRIl U H S UR G XIFQihLig® Qtabaci SRSXODWURQV
SDUWKH QR FK@W\DIFW BV X]®IGH UW L @LNHKVVHG

HJJ®HYHORSMMRWREORWHP D OKDNV
EHHQ@RFXPHQWH®BKHNKULSSHFLHY . .
Apterothrips  apteris  OR X Q G , enetic structure _of T_SWV_ isolates
&D P HUMQH B OH G L WARddeédings of th collected from epidemics in North
1991 Conference on Thrips (Thysanoptera):  Carolina (2002) and California
Insect and Disease Considerations in Sugar (2003)

Maple Management + E X WRMQ. tabaci / \
0D ORIQ L RV UDSWU H T X HIDQWAR\X Q Wl Hif &6/ SEDGES \&DUFRQHHQQH’G
1HZ <RUNDQG 2QWDURRLRQLHOG\W RPSDQDOR\HU -

ODF,QWIUH $OOHQ Population ., | < 5 ) W FRRHZOD @MW KR QR V&R UROL QD

dynamics, insecticide resistance and
management of onion thrips, Thrips tabaci EWDWH 8QLYHUVLW\ 5DOHLJK 1&

Lindeman, in southwestern Ontario 3K

GLVVHUWEII&’\LIXFHQJ‘RI.[WXHOSKXHOSK&HQWHRJU  QWHIUDWEREDGHVHDU FK

2QW D WBICRV K RIXUIKK H Q R\WYRWX PViA BSH HSDUWRHRMD QOWKRARUWER UROL QD

WKBULQFIPRIIBGRIUHSURGXI.FQ\W\LIRI-QV?—iWDWH 8QLYHUVLWY SDOHLJK 1&
SRSXODWIL\NIQD’VQRV\EHHQHPSLULFD.ggbUWRHﬂQWRPRQRw\WKUR(BWQDBNH
GLIIHUHQIWRI]E\MB(WHURR\LFGN—I\QWKIHSQLYHUVLW\ EDOHLJK 1&

PRGIRUPRGHRIUHSUR G XE\W.LtRbAci

SRSXODIMERQ@YRUMWKSURIHQAYLUJIL QygpuywPRIGM RORBRLYHURLVMRUWK

IHPDOHRWKHYHX®WRH GHOWIQLHB UROLQD &KDSHO +LOO 1&
x SURJRQ\LUJHED RWV.ILQDWLQJ

IURP FRPPHURRQRBIH TEVIHEHQW L HEHVBPR\HU#QFVX HG X
$ERXMDORI WKISRSXODWHRGWULFWO\

WKHO\WRQRXVZKHUHWYKHRWKHKWD O fromato spotted wilt virus 76:9 KDEHHQ
LQFOXGIHGFRPELQDWIRWKHO\WRNRXV
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NQRZWREDXWVHGMSUHBSLGHPLFV &2,DQG6 WR QD 03 HQ HWLEFL DIMPLARQ@
QXPEHRUFURZVWIKQFUHDWHTBXHQF\ZHVWHORZMKULUBSRFPDQ\WHJILRIV
DGGLWLRHUFHR QVWEBRW DISKLIFQV L&MO L | R D ZIHIDON HO H B\ 8 %0 D WILRRPQ V
RIWKMLUXQWKMWXGHFRPSDDAG (XURSINLDYGDIDGH Y HVDIWW K6 $
FKDUDFWWHKBH B HWWRU X FRIX.QHH F WIHGH Q G U RU H B R DVDKUGHIO D W LERFQW K B Q
LVRORB\W D ILQHSL. GH RIFR/UWRUROLRKRIDBBEO\PRUSRDGPH QH WILIFL O LWL W\
DQG@DOLIRJRUMKNWXEHTXHRPFHKHZHVWHUQ IORZHU WKULSV ZLOO EH SUHV
HQWQXFHOHRFDSWQBQ®WKIM\FRSURWHLQ

SUHFXUQREL® GG LWIIRBDPQ WULDIPH : :

RIWKBRO VW UXFWRWHIZD DO G K >\/Ioge_net|c Analysis of the Gen_era

51$ GHSHQGHQW 51% SBG5sBEuDwWHankliniella and Thrips
JHQHUDWRPG L VR O DWRHR\R U \& B U R O I(Thysanoptera: Thripidae): the
DQEHYHYRODWRR/DOLIRYQHOLPL&Rdltion of Virus Vectors
DQDO\R@\LFCRGL@HJLWQVXHQ@N@L\YH.RQQHOO 2

VW XIGN Y H IVKHO X V W R IDIOGYR O DUARHP

IRUWBURGLQEBUHY L VXTAHQVRODWH My 4y gL whOLIRUMID2QHE6KLHOGV
F R O O HIF\R RIGK 6R X W K H DWMWH.BQW K Hg v i X H 'DY LV &DOLIRUGLD 869
8 Q L WEH/GD V& B D L | RUWRLADD & XWWLHD WG
XVH® RHYDOXWWHHQHWILFIHUHQWLDWLR
EHWZHNR®O EWWMRKRVRMIHRIUDS KK R HQ HTUips D Q Erankliniella FRPSULVH
RULJ[QFQXGK@SRWKFR‘H‘Q[RGL||HUHQWLDWSRQ|LU_R\/BPRQMKH VSHFZHWKLQ
EHWZHIXEJUREKBVHBQKRVIMD VQRWW KAK ULSLGD W S SD QW HRW K HFAGH FLH V
UHMHFWHEHYHWKHGLIIHUHQWRDWWFRLSN/RYL\MX\QRM/QRZQ(\RQO\
JHRJUD S KLFDIR S X O DMMVR/XE S RUWHG MR/ S H FLH VDY L UK F WRRAKWH W K H U
VWD W L \DWLGIORBEN G QV KIHQ D O RIWK Hy\y KyHH F W B H FZ HW KH.OQRIKH Q XOWWBHO D W H G
FRPELQHET XHGRHG LWL RRQREQN\PRXY DL PWRSURY LIGHK\ O R J MVG\EW W W H U
FKDQM—B\HFWEHRJUDS‘KXEBQSXODW{@;%@WQWSHFUH\@DWLEme‘g
ZHUHGHWHUPUQRB WKHDPLQRFLGp Q grankliniella ,Q WKISWRMRIXWSHFLILF
WUDQVODWURGBQDO\ZDVXVHOR REMHF IVUWIEB\H W H UPIWXMH FWBHFLHV
HO XF L GVt R O X W LSRUFDEH URN WHR/H 7 | W KH_BFIH Q YDWUHIH O DTKHEBK\ORJH QHW L F
GLITHUHQW JHRJUDSKLFDO VXESB%)@@QW HR\WIL&HGP WWDR P
WZRLWRFKRQBQHDED Q&2, DQ® ZR
Color morphs of western flower QXFOHDYHV6DQG6 IURBHSUHVHQWDWLYH

; ; ; i : V SHFRMHhips Frankliniela DQEWKHWQHUD
thrips in California: Phenotypic  or RI7TKULS IZG pRXWIURXRESBHRORWKULSLGDH

genetic variation? DQG 3KODHRWKULSLGDH IDPLOLHV
21'RQQHOO &

8QLYHURLWDOLIRUNMD2QH6KLHoMgnagement  of Tomato  spotted

$YHQXH 'DYLV &DOLIRUQLD \glg$ and Its |mpaCt on Tomato
Production
FDRGRQQRHOO#XFGDYLV HGX 20VRQ 60 ORPRO 7 )XQGHUEXUN -

:HVWHO® ZW K U Erankliniella occidentalis 1RUWER U ISGN HD D BIEG X F D WBLR@W H U
3HUJDQWH®QRM“‘W‘DOL'W,@$6 8QLYHUVLW\ RI JORULGD 4XLQF\ )/
L6 RO\P R URIBRO RIWEKR S X O DYWLIR\Q ¥

|URQH D EODWED OHO ORZW\FHF RORYPpROVRQ#LIDV XIO HGX
SRO\PRUSKDEMHQRWW®E UR XJWRXW

JOREBQVWULERMERIVQVHBW Y HURB&R WM HKIW X VENT®mMato spotted wilt virus
K\SRWKKDPMHEHHURSRMHEBEK\WKHVHg-g DQGHFWRPDHGBWZH VW HURYZ H U
FRORRIUSRW¥FXUH DULDMIVRI® SHUD W XY teavikliniella  occidentalis DQG@ REDFFR
RKRVSMDBWHQHW@ILIFHUHQMAM RHW K U ESfissca L\DPDMB UV HRNHR P DL\@R
VSHFLHKDYFRPSDWVHGEXHRBWWRP v R XWKHD8/ & HBUE HD KDV KRZ @ KD W
WHKHXFOHQHMED QW KL WRFKROQHGQUHBQ | pDIUQ I HFWIDRQRWHFRQWUEOOHG
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L QVHFWW BIH®W PEHIOQWHFRQGMUEH ,GDKIRWYHUGHFDGBOO et al.
FRQW U RIOHOMES H U L PAHHQURHR Q G X FWRHPI@Nt Disease ZKHUMKMLUXWDV
GHWHUWK®IHS D WIVEI) W H J BIDW FR& VO D U FHRMI LY RE HG® R$YLGHPREFY69
89 UHIOHMPWO¥HK8950 DFLEHQ]RODHUREVHUYEBCRREMILQQIQQJ
PHWK\$OFWLIDWE&E QVHFWWRGRADIJH Q& KH. UKDNVLQEHHEIHWHE@HIGIRQD
76: LOWRPDWRK®Y UHIOHFP@QEYBFRDOLIRYRMORUDIGAR H[LFRUHJRBW DK
PXOFRYHBORIHWUW U H YW WS WLIDDQ@GDVKLQJIJWRRKBAHVWHBEQD QG Q
DQGLQVHFWILRUGHEHISHULPHBWYV *HRU JL@V KHRXWKHBSWHDRKLQJIWRQ
LQFLGERGHWHURUREBHSUWEBXQH ,<6%ZDVLUREW HUYRGHR X QAU VWDKH Z
'LVHDVOFLGHOQMHHG X WHGQLILAMQOWMESWRPHODEQY YV %)\ W KHL U XV
KLIK®3a50 DQGFWLJWWGE DSNOHRGVK/H ZDVGHW HEWHGOD MFR XQWRKHRQLRQ
KLIK®350 DORQBWIITHFWOYHGXFLRURGXFWLW@RPHLHOGKRZLQJ
GLVHDR QLG HQAHMD WHVWH® LIDUGFLGHQFH\PSWRPDWAFQWHWYHUH
VLIQLILEBIGWOERBWM B®F L GH@RZHR RXW E UHDNNGRSFHQVRUBORKURZH
\HDWZKHQ@6:9 LQIHF\WWUR@V2OMILIK ) 3DSSH Plant Disease DQG
+LIJKB9Y50 DQGFWLIDHGHIIHFVRIQY N HHXR EX R RBEEDVKLQJIGNRLLQJ
UHG X FW RSIU L P DUS\U HDI® SRWINLHIGY VXJJIHDWR U FROQH L WR BKML U DY G
ILHOG JURZHV®DUNHWRPDWRMHW YHFWRUOGXS DSYSUHIGKH UXE G
FRPELQDRIKRQK®950 $FWLIMUGS LWNWPHUJHRWHVHULBXVHBRRVWUDLQW
LQVHFWEZPIVEKARVWIIHFWIQWHH J U DM HBH Y HTIXHY WD RRWWHS LG HP LRIOR J\
W U H D WDRGHIH/G X WHR® DAVB R WAL EERD V- W KGHL V HDQE KB F WR KFRQ W U VERWH G
PXFOV ,QIRUPDMIREBUHVHR®HKLWRZDUGQGNWUHDYRIGG H@BHVG UHD G
W KHHI | HR MWW HW D ORLX 196G KDHMBF W L IJDQ @ Q & KIHQFUHDR SIBRW<6 9L QQRUWKZHV W
SURG X FRAWR® D VDRME\H S S FBWR IW K HP D \E HD W W U L BAKRV B E DD GRIVQFH F W R U
PHWD O PPHBGF KKDVQ H Y HIH V X OVQIDG Thrips  tabaci W K U HEHWQL GH HH FUR P
UHGXFWQAIRHQRGD SHKHFWBD\HE X WW R Y H U O DSISHQQ HBIR B Q Q XEX@FR R SV
WLPHWBBFHHMHGXREABHYODEDWLYQG OLPLWHG/LVWD@FRPPHUFLDO
G XHNRJH G X AHRAVDH P S H U DXMXQHAK HF X O W IKFOWH R S URWHHQWH T X H RAH V
PHWDCPLY B &8 RIS FW L KODEERWH V X O W H & HUVIR®D DWRHAWKID F L1 RRJ W K RHAVK\H
LQUHGXFRIMRRP DWHROBQYHsUDZERFNB6 ZHUBHWHUPA@HR@DP SOHMWZLQJ
W KRHH W D ORLX O @KW KDW\WP RUH[SHQV LW\ SWRPY G L FDRV L ¥649 L Q | H F WZIHRJQH
WKDWQUDGLEOPEPN@FK KDYHUVXRWROOHEBRMGP PHUVHE®BX FE RSY
KD &RORUPGIKBQGDVKLQJIWRQ DQG
8VLQI57 3&DVVIMKH JHQHDV
A aminlan DPSOLIDRGORQHARPVHOHRAWRGDWHYV
Epldemlologlc_al and mol_ecular_ "HQ G UR J EDRR GV KU D Q VIDIDLWDRG. G
aspects of Iris yellow spot virus in vy TxXH@IWKHS JHQWKRZ MK DWR ODW H V

the Pacific northwest IURRRORUDGIRKP QGDVKLQJWRQH

3DSSX +BX7RLWFKZDUW] + KLIKWAPLO/RWEQRWKXMEBRUPIB®/ LIKW
FOXVWH®KDUBDKLIKHIURIWHTXHQFH

'"HSDUW RHBOWRIWV KR @R®B\R | LGHQWLWKK/H VLDQWKXADWPDSDQ

:DVKLQJWRQ 6WDWH 8QLYHUVLW\VBRO®FRLY HY¥HURXQWIHW K MWXH
:DVKLQJWRIW HFHO R WHRUD FRKW KIHQG

168 1RUWKZHVDWHKILQ JBHRVHD UF K L WKKH DKIRVRODVRIO DWRIBXVWUDOLD

([ WHQVLRQ &HQWHU ORXQW 9HU®DRO].MY DHX5 D Astroemeria LV R O DWKHH
IHWKHUOD@R&GOYR Y HRLLYH UDWHRGPW K H

&RORUBWDWALYHUVHEDUWPRQWVRODMIHVHQRHILW XEV6$ 3&5DQG
%LRDJULFERPMVWAQBPR@GHVODWQDIJHPHQWDO W&PBEBVVDDVHHL@HYHORBH G

JRUW &ROOLQV &2 LPSURBH® HRWL®RIDD QD JHPRISMWLRQV
WKDWUHEHLQM[SORUHEBFOXBHFWRU
KUS#ZVX HGX PDQDJHPHQ®VIRI6$5 LQGX¥KEBV

DFLEHQ]JRODU 6 PHWK\O
Iris  yellow spot virus , <69 RI JHQXV
Tospovirus, | D P L @unyaviridae KDVEHHQ
HOQGHROFQLRQRBW KMHJ H D VOXOIHRH \
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The development of a Developing Capsicum and tomato
comprehensive IPM program to cultivars with resistance to
manage western flower thrips and Tospoviruses in Australia

Tospoviruses in a bedding plant 3HUVOH\6KDUPDQOF*UDWK*DUODQG
nursery in California 6

3DUUHOODO &RVWDPDJQD 7 &RRSHUDMMHBIIHQAWREBUR S LFDIDQ W

'HSDUWPIFR(DWQWRPRO(D\LYHU\RIJWQ(URWHFWLRQ 6W /XFLD $XVWUDOLD

&DOLIRUQLD 'DYLV &$ 86% '"HSDUW RKBQWP D QG XV WQIHVKHULHYV
PSSDUUHOOD#XFGDYLV HGX BRZHQ $XVWUDOLD

7KULBY®RVSRY¥PRXWWDEKRHVWHGHQLY SHUVOH\#GSL TOG JRY DX
mpatens necraic spor s DUISHUHQ BN, SHSSHEURSYQ X100
SUREOHRUPRVVERPPH UFILDRU L F X p(sHotted@?: s (76-9 b OCpsiom
RSHUDWLREDOL IR UQWEO DU WK UL aKORSRNUlV;IJI&I\g;Q7KHODWQV\MF|).1|)4lJYZUVW
SRS X O D VBHR/GID RISQIU H I\G M D FM R

JUHHQKRXVH QIUIIDWRIHIQU X O LIHDIRGRY LERES X VW U DILDH P & FRWIKCH
\

LAVUIRYSS F}/J URKR ®/atermelon silver mottle virus
WKULQWRQV I]”DHFE)WFXI-UWHUVHURJUF(E)KBLFKI:EH@ $OWKRXJIK

\HD B QO FDRR P S U H K HDQLY HH PS@ONQ _
LVLQSODFH RZ HDWIR |WHRU F HQWR Y HIXOVLVWRQRHKDQREHHQ X A®

UH D F W LFRRODEK H WNEKRHQ @\H F R XL WV KkiHCaPsicum annuum, - U H VL V VDR R HY D VG
\ K\SHUVHOQWHWIREQERQW U R OWKIE
XV RIUH J X SDWW IVELLETHHS H Q GR QUK H
GRPLQUDH W, KDEHH@XQG/ HY HUDO
GHJURIK LJUDWIRQV LEEKDH VW QW@ K HC.
Chinense DFFHV VIL@RWYXSBLQJ DQG,
W D USR®/X O D VQ @/EWH O H FOALER BRI
DQGQWURJWEWRNGUM OLQHYV
DSSOLFRWILHR\OW L FS IGHW L FLASRHYH H
RJJHYRWO 3URFHH®RU®Y KW
RIWEREWHQRXWRURYVBWLYV I WKWR S
W HU QD VB LIRSV XPQ 7K\WDQRSWHUD
DQ®L UKRQ WAKLSD WMDZHK D YZR U N H
QLY H UR/II5\W U J L&D O D E,WWLIDOAK Hisw
Z L VRIQ®ID LK VI WHCKD WS UDDRVG 2 - F oS o F R D H O
PXFIOV WLPSMWDIRERQWUR®AU LSV QR

YL UBQBW K WML VM B RWK D Y H 2 _?ﬂs”a'asgn hlp'a”t Flsa?glng{/VLR y
GUDPDWUHRBX®IKGIXPERW SUDVHG - KHQ - chinénse Q

QU DGR AV TG 1 YIS S 8Ly Ry RROO R FWLRG
PXFEHWRMRQMRIMOUD QWBLUXW KRSH Q QRQ

W K IVVRAHW H/B Y NIHWY K R 8 H U DRRDRES U Y h(\ag RFiE'D;{HW%E%QJSHHPUDVWHNQDVHLWLYH
DVD PR G HI®RURW K I9X UV HUWRIRO O R ROVl

&XOWXUDO SWDWFVFDERSWENG WKLY EYFLWQARREHWHFWLEOH, 68D QG

JUHHOKRXVH DXEVKOBGLOROF U HW £ &5DVVDRY QHZIURZ VKD Y BV

O IRQH V Z H UKV W D E G\ VKIIDG
IORRWR/RPIRIWKBHUHHQKRXMEVWL ,

L QD WHRIGIH V L VIWR QD Q ® Q H
JUHH QK REHWXHHI@ SW LQUKULSV S

OVRHVLVWRDAW9 GHYHORBLQJ
VEUHHQUIDSQRGWYRERRY L QK H P 'y oy Hw 8 RERGHO R ZLGRIF X ODW LR Q
|UR RV KIH H /@& KHJ HH Q K R)G\GHEDII | O

DQG RBUHHIRNIGDWWKHOW UMEFKH2HVLVWIW@RERWED&IDQGr6:9 ZDV
GRPLQD@WHJHQ H U IRWFIURQYE/HHW Z H H Q

JUHHQKRE QO D Q QRORS R F D VDIQRD e T e e

PRYHPHQ\RPLQLPLFRQWDP L QD Q R

WK U BPR Q L W RULRILZTPS X WQ \8 R D F %\éVNHFUE@%\EIES\’HLHQGHYDﬂimz\’g"gﬁG
IRW KUDSW RV S R YSLUHK®D AMRNE M U H [RFQ KQEMHR KD Q

+
L Q F O X00DH@ Y H FIRQOWURFVQ EH VW L FT GRY L QI GRPLQIBEW:ED VRIRROHFXOD U
O'NW B HO WA WU HJIRW.BE 9 HVLVWDQFH

VHOH DM RGELRDVFRQG X ZW\W

HV X DMUAR Q | L UP\R B Q XID@R F X ORIW L R Q
WKUEBQOHERMEQXUVIBDQRIWKHYV

FISR&X O D WHIRTKX S SR DWHG J O H

WD F\DURNRIML QRO GHT X LRRIEBV L G H O DEWARGHAU QKHULEDWKH
H[SHQBAM K@ X UV HEWR Y H UDH\OK O W

EHHQ EHWWHU SHVW FRQWURO z¢ Wi VHERRFEAGRRPESJLHVLVW@QFH
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WRPDWRVEHHQQFRUSRUMWHR® LWHFHVWFRQ ,QIHFWRRQKMHVLVWDQW
WURSLFDOO\ DGOBMAHEDFNFURVSDQFWXEBEDWW U LW RQ RBEX O DWILKRR
6HOHFWILRBL KOMHHIQP SUR¥EN® KHU H O H BAKHIES\WYRWRYV HF RQ 8 B UMD\G
GHYHOR KMBG@W E D \PHDG& NHY WW R D W KIHH S U R G RAWK RIS B D UY DY Z DO
FRQVRWROPSOLIIRADGARAR@PROWN HUWURQUPMSHG HRG WKHVSDDQWRUH
UHSUHVHOQKSWGIJIJHQNMNHTXHQORHD WKULSV VX W HKSGH\ELO/BNDDIIW F D P H
PRGLIEDEDYMSO LSIRFOGP R WSKILDFH QBB VY R | H FAAKHH&Y KMK UZ BYWWHH O H D @H G
&$36PDUNMHDSRVLWRQYMDIQBY GLFDWIRHGEW D QGOH VL VS\OCDQEW WD PIHQD O O\
RIJHQRWYHH O BOtGl Australian LQIHF®YUWBREDEXMMW RV HFRQ /BWHRIG
Journal of Agricultural Research + Y LUDO\R W KLHD | H PWMX G H SSNOLE@WAYW K H U
V W X GULHHYWH DAOKHEBM EHH K D YRIIRUK U G$ &
QRWLIIHRQOHD YRHW KM XVFHS\WREOH
. . UHVL\WSOD@WW KRKMHK UEBVSHDWH G
wilt  virus to pepper plants less VOLJKWIKUDWHR B HV L VS\OD@IW Y L S V
preferred by Frankliniella SRSXODWILRHAFRQVLGHUDEWWRW®
occidentalis VXVFHS®YQBQWNM®KHE\HUBHOHMRWOHG

‘ _ Uuz%é?g%L[H@WDQmHum@\@\
3HWHUV ' 0DULV 3 1 -RRVWHQ 1 HW H R QUG L VSA\OIDEW V

/DERUDRIRUUY R ORIH QL QFHQL F X 0 WX O HR @GV F H SSAE@H K HV XOWV
8OLYHUVEMQOHQKDYHO 3+ VKRHYLGHQWDMW VLV WIRYKH LYD
‘DJHOLQJHO WKH LHWKHUODQG\SYRSHUIRR S HEKWHS UHDNGRVSRYLUXVHV
D\ERVBK L P DQEH F R Q GQHF VEHFRW H
GLFN SHWHUV#ZXU QO UH VW WEPWROR ZHQI H F WX RRIDOR Z H U
DFFHSWWDIMWHW K80 D & WV K U IDSM®
$PRQLWRDQ\KRVWWYVLVWDREMDWRHFUHBREXO IMIYRHDRSPBEQBEHW
VSRWANLBY&VU X\6:9 KDEHH®FRUSRUPQHGIK\WRSDWKRQRJI\0ODUBEHW

Impeded spread of Tomato spotted

LQD OLPLVQKK®EHRI SOD QWHFLGBIVN P O SK\WRSDWKROR\ oDULV
JURXQGRXSSBQW®RPDWMRVHVLVWB&HWO (QWRPRQRIHDLPHQHMWMDOLYV
RFFXUUQRIWXMRXWRKBEHHRYHUFRBRSOLFDWD +

E\VRPH6:9 LVRODWBHBSBIQ& RPDWR

$UWLIUH\OLY VKD @FHERI HRE W D LEQH Bjversity,  similarity ~and seasonal
LQVHURNWRIBIJHQRI76:9 RS D URMWK LY

JHQHQVRPMRVWE\XWD\QRWLGHIDNquarlatlon of the thysanopterofauna
DSSOLGMKIHHQABWXFROWWHRDWRRY t@puc  State Park, Viam<«o, RS,
IDEHHVE HR@W KHL JQ L ILR D@ VK V W R BFagil

W KYHH FWIRB Q WIISRIGRIVG : 9 7 KLR/D\EH 3ALQHW GD& 3LQH®W 5RPDQRZVNL
GXMWRKHXPEHUWRRRUHHQHEXKQWRHY 5HGDHOO&DSDOOHUL $

E HX V HBBQ & K®IL N H O WKRDRMAU WA V L VWD Q F H

SRO\JH@DFRGGLWELRIDAVLVWDXDHH '"HSWR.WRVVDQIBGPD*EHBRUWRBHJIUH

HLW RIQW DJR K AW HE J HVY MAIEFROW K H5 6

VSUHPI®RVSRY L QXWHR U P IFD WHK LV

UHVLVWDERHR P RMWKMHS U HDI& KHLUXY "HSWRQWRPRORJO®5$3$89$ (
ZKHQQFRPWEKUPSWHDURKHEXKRVWY,1+2 %HQWR *RQODOYHV 56

DIWSURE IQRIQ SUH IKRWJW®BN KOIDWW H U
FDVMWKMSUHRGNKMLU®PVYJKBWHFRPH'HS (VWDWtVWLFD 38&56 3RUWR $0OHJ
UHVWUZKMWE UIGRORWLIJUDWRMD

QRQ SUHIKBEVWRBIHWQVZHRQWKHVWLOYLDSL#SRUWRZHE FRP EU
TXHVWLR@WSUHDRE 76:9 DPRQJ

WKULSV VXVPE MWK EIOSY UHHYNHIDEW LY HUWLRL\ODQEWD VR@DODRYLRQ
SOD Q@W VFAH UBHT X DOXOM FH SWREOQOH WKWK\VDQRSWH@TRIDHPRE WRKDELWDWYV
ZDWWXG$880D RWWKHFFHVSLRRQ W HUHW X GLQNV&33 D U TRV D GXHMWOD S X m”
SHX]JHQVXVFHSWIRB\KHLSYSRVIMER [ 16 f 1: 56 VRXWRALDPLBWZHHQ

L Q | HF WDLAX®@ikliniella occidentalis WKULSX¥QH DQGD\ VKRRWV
EHFDP®IHFVWBHREQ FKWHRMRY SDWHRG ORZHQV JUDWXVVRE@NV DQG

RQO\ RIWKSOD@®WMWKPRUHHVLVWDHDALW@®HU ZHUHDPSO/NBGWHPDWLFDOO\
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LQ SRLQROMRXWUDIKZOSHGUHIHIDFK)HEUXDU\ RQVWUDZERBKIURKKRZHG
7 $UDEHDFK /DIJRLQBQG *URWKLIJKHQFLGROQFKULBSWDFRKUFKDUG
KLOOKLWHVXOMWHG DGXOWMKULSWDQORZ KR RDMVGEU X LAHWVUMD Q XD O O\
GHWHURIQWGHFIZKW HDV RR@LQ D WHR@O HRFIMHIEQ GRPANVHGW KGHID®W KULSV
SRLQWRRW D QEKLIKGXUMXPPHBHWG ZHWHSDUDMBREIHO D GWH V HIUG HIG
ORZH@ZLQWHWLPDYWHOH RW LY HUVVELRQ X WRLRXQ WRIGP L F U RV PRBL\E@THYG
ZHUHJ DQGY 'RPLQDQAMGHQW)URHBWRWDO LQGLYLGXDOV
ZDORREREYHUMWKMHDPSOH 7KH DGXOWGE LPPDWXWH®KUVLSNFLAHWYH
KLIKBDEWQGIZOREWDILRBIORZHIUY LGHQW D) URR KR \RH) OV KFtankliniella
SOWKRXHBRE XQGID@RQWGLY L AX Deidentalis Q R FF X URIQWBWM K UFHURR S V
WKHHO LVABNUW AKY SHFZHKDG VKR ZIDBL JKGMHJI WIRHSRO\S KIDQBGD XVLQJ
FRPSDUDWLY®&)ORE HRIW K U LEHW X O WALIRID R IQ U D $tdnkliniella schultzei ZD W KH
DOVRDKLIJRXPERWSHFLHYV 7KH PRVDMEXQGIMQW DQBDVRXEF®XVLQJ
IDXQVMKRZHGHUORZVLPLOD ORPRAMHNGDPDEMI HHRBEQ R\QVW U D ZEROW\REZ\H G
PLFURKDELWIREZWHKDQ DPRQVUDLBaNKIiniella gemina Q 21l WKHSHFLHV
VLPLORDKWIKB Y EHWZAHIR G FRQV L @MHWHRSS VAHVR X B.@Gccidentalis
7 7 KDW KR VGAL VWMIDXREMB G LV FWYXW. schultzei D Q Ghrips tabaci Q RQ
LPSRUWRQWHDPSOLEIIHUWOSHRI VWU D Z biQilidthrips haemorrhoidalis Q
YHIHWDWBRGURKD N IRWBOMWSHFLDOLVRIGIUDSHRZHYHUWFFRUGELRRXQG
DQ@GHQHUNVNCGHVWBEHUHFRUGHG T. tabaci KDEHH@QRVMWXERQGLWLRQ
DEXQGD&RFHSHFUHNKQHVSLPSVRQOVWEBRPRIWKGDPDDAMVWU LW RMHES V
LQGHE" UHFLSBRFBORQGHpJ W KIHD UP HRDAE HF D X VEH\QR W KIHYJV HBW V
ODUJDO®GH]) 6KDQQRQ :LBGHEY DSKLBWLWBO®OVRDGHILRILBRHH
ORULVLWD +RUQTYV VLPLODULW\SRO®HQRWLRAWYFLGHDYWHJIDOO
RFFXUWHAGHI RZHEWYL.QJ R@HDYHV
DQG RQUXLANUXMMKHEHURMEVHUYHG
R QW KEHR W WXRPG MUKWHH S DIDV& QOHD Y H V
XQGCGMWHKHXUIDIFKHNQRZOHROGYKHSHFLHYV

Thrips species (Thysanoptera) on
strawberry,  persimmon and grape

in the Gacecho Highlands, Ri0 DVVRFLDRYHGH FRUREV X QG D P HIRW D O

Grande do Sul State, southern WKHLPSOHPHQWRW LLRQVHJ U CBWN @&/

Brazil PDQDJHPHOWMP SKDR@/DWXULRORJILFDO
FRQW WRX Q Gb Annual Review of

+

3LQHRW  GD& 3LQHQW %RWWRQ gniomology
5HGDHOOL /5

"HSDUW P HQWRR/ V D BLAA DG V ) @ Epidemiology of Tomato spotted
5LR *UDQGH 6X0O 3RUWR $OHJUHwil66 vitugD](TBWYV) in vegetables

relative to  thrips population
'"HSDUW P HRMRRP RORBUDHW DVLOHLUD

GH3HVTXBYDR S H F8NDHD L Q K % H Q wHNamICs
*RQODOYHV 56 %UD]LO SLOH\

"HSDUWPHQWRDWtVWLERQWLILRDR P R OHRID U W PHRIW H URIEMR UJL D
8QLYHUVER®WRGIREDR*UDQGHR6X0 3 2 %R] 7LIWRQ *HRUJLD 86% GJU#X
3RUWR $OHJUH 56 %UD]LO

7KHMSLGHPLRRU\LSV Y S 6 DEWHI® V H
VLOYLDSL#SRUWRZHE FRP EU L Q F O XGKIANW X & W KFD X VRIIW KGILVH DV H

DQDO\]GQVHBR¥AXUUBQEBHL VWULEXWLRQ
$ VXUYHRI WK\VDQRSVRHFBEQURQJID QX QGHUVW VG ELRW RIK\D WY H UW TV
SHUVLPRRQ®®WEBWUDZERRUWAKDRIGVSUHDT&HXOWLPIRDBIHSLGHPLRORJLFDO
WKHD~FKRLJKODQBYLRQIUWD~FKDVWXGLMWRFRQWGROHD\DHKRVIAUR S

f 16 f 1: QRUWK ZBYRWN@GR SRSXODWRROKULBSMFWRARMBRYLUXV
6XOVRXWKMUDRZDWDUURMN@ RWXGMSLGH RILHFVX WKHHQ W H U LRAW KRG UL SV
WKULSF¥L G HGHH LHHVDS H F I5HD V R QYDHOF W\RKGD W K RRAVD DEDQNE KD WK R JH Q
VDPS@HURR OO HRRBMHEV LPPRGBUD SH, Q*HR U JWERWH P S FOLQDES D VEL R O P RFV
DQGPRQWKOWURP 6HSWHPEHU WR 7RPDWRRWALB@®UX%:9 LBRODQDFHRXV
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YHIHWPERSNX FEWWRPDIWRSHWHEH 8QLYHUWMERWO L | RURRDH U D[WIENH LR Q
UHODMWR BE\QDPIRAWKWZRDLYKULKRXQWLHYV RI 9OHQWXUD DQG 6DQWD % DU
Y HF WRSNF EHnkliniella fusca 3HUJDQGH

D Q @/ KIKD R ZW W U Erankliniella occidentalis 'HSDUWPROQWWRPROBQWLYHUWRILW\
+LQGVKHE\QDP RAWKUY S¥ WMRYNHG&DOLIRUQLD 5LYHUVLGH &DOLIRUQLD ¢
KR V&MU LVOKH. Q VKIDIYEHH HUQH S R WRHHG
DVVRFILOAWEGVHDYHALGHQFKHSULQBQLYHUMEWO L | RRKRRIDH U DWIENH/ LR Q
FURSSYDVRY WX ZAKHMIH HBERWNY &RXQW\ RI 6DQ 'LHJR &DOLIRUQLD 86%$
76:9 DQ®WKUEZBVMD L QW DDL@M BRAHQ W

WRPDMROKOHYDOWYGROV6:9 ZHUHKHDWKHU FRVWD#XFU HGX
REVHUYQW&W R PDWHREBPSDWHRGH O G V

ZLWKWXM H\GR X URB6: 9 7Klﬂ;RPLQDgQAﬁXVWWDQGBR@QDPHWBmHOXH
WKUYS¥WBHFL&WHIGR WW X ALQ¥K HRVHO ORZLWN\D B W K U L+3M. Q al.

HDUBSULRSSHW E H. fusca $0OVRDUQPUNal of _Economic  Entomology
FROR Q RIFWMR O L RIW R P DSAOFD QAW H * 7V XF Kat & Japanese
REVHUWRGES UHGRP L GD@ U L wgJournal of Applied Entomology and Zoology

IORZIRWU P D VBILRE® B U@\R F X ODMBL R Q t GHPRQVWUDWNGIJQLILFDQW
UHVXD@MH Y HILH OBH G X FW LR QAER v \p U H I H UEHRH WWIKDIRQWM KIUIIRIWR SU. QNQ
FRUUHDID@OHEKusca SR S X O D WIPRYWP DQGDBUQ QJIHSLQSIURYWVIGIQLILFDQWO\
VW X GFL bbwidentalis ZD W KGIRPLQDE® P RUBIW W U DVFRMIVYHORZWMKULQU R ZH U

Y H F VWRSUH F IRHOW K B O D @ &F O R Z FHOUWH F U R SHZ R X F® Q V LRXHDQ J WEKEHR ORIU
SUHVIRQWKHURSQDGGLW2RWHDYVRWYKBEHWX @RV SRYIQUHXWFBWRYWDQGV
LOQFLGR@BHI L\EHWRARRIWU H @Dk °REE et al. '
L Q FL G HR) FH occidentalis W KDRQ fusca, KWWS FRPVHUY XFGDYLVWEAXQ®(6DQ'LH
V X JJHV WIK@EWoccidentalis LVWK R RUHWRQFURIKHA W U D R WEBIREFG L FHARUW V
HITHFWLHFHAMRMWLIHIW K W R PDWR Z L Q:J1 ZHUBIO VR W H UHQGW WE U PLIOH QY K H U

V H D VRaDkliniella occidentalis KDY O \ERI H QW KHARX EGD D GYDQWRZH W F KURB

VKR ZVQEHP RUSR VL WD VIHG WVER O O N0 ORZL WNAER/L QNU L ZBIVAR QG X FWH G
GHSRV IREDRWILVV@HH UR N HW W)Wy RH UERORUH | H UHRF M WIHOR@QMKIU L S V
RYLSRVIWKIIR®fusca :H VXVSHFMDWQRWKHQVHERD QLHIRRXQWRG
DPELH®R\O OHQ D P LLFOW K BIR X W K H D VAWIRYWE B R QWD XH O OIRZ&ER VL QONUD SV
86% GLUHMWVIG\FSR/S X0 DBNGOP LrkV £HUHUHDWAGODFH®B ILHOGBR ZRXW
IORZHWKULSQYGLQGLUHBWBEWAKHFKU\VDQWKHIFRSRHD PN UL D W U DRIV
HSLGHPLRID& D $Q R W KHUMRLE RX O ¢ D FR OZHIHY D O XIDMUHD® G R P& HVG J Q
EHLPSRUWD@MHSLGHPLRORIY LV /KM UEZD®HSOL FIDWWHERYHZHHNV

W K ULFSH/G ISQH | H U B\ K B\LXM ik w * U HH Q KROWAHOIMR Q GXPWR QG DFWR S

fusca SUHIHWXQMWRPDWRDQWOLD R LPSDWILHEHG/G LSXAID QWRDAM U M XV W
FRPSDUWRRO G HUHDW LV VIX®IGD Y R L GBH J L Q WKKIREZR O ROW K ROHMWIHORZ H U
LPLGDF O RVSUHIEWHDBL V \2QHW KRW K HY KU LBENU IV KHV D U JSINW MR X P E H IRV

KD QB occidentalis LV\OHWDVIHF®WHWGERPDWRIDIPLEAKUWHIDEKMEQ EXQJXRQRDWYV
SODDWDQGPLGDFOWS HDOW HQWR FDSW XDHIGB O VIRH FRUGB @ D WAH U H
HQKDQHHGLQOVRPLGDFOWSJH[D@VF&E:%?/\FH\“];H\G-@JV}“Z9$ 4\}dRIQ\Al/JSIRL$Qb§L8VQRHW
DQSROGHGSR V L BIHOIHQK D QRHNVW b \WZHG/ W HORY X

E\F. occidentalis RQOHBMLVVWWXWZR YHF®@RKRRUERZHVWHIRZWMKUR VR SL Q2D V
PRGHIO/SURSRWHRE[SODLRP HR | WKHQRWNVDW L\GW LIFHDHIWMKGX PERD X JKW

REVHUWHEQGAG:9 HSLGHPLRQRKHRQHOORELWNADERU H R B QU XS H
*HRUJLD QRPRUHWW UDWWDRWHO O RVZRD SK LGV

OHDIPLRQKIUWHRWKXIQV 4§D WWDUHV XOW
_ _ RWKHVEGLRHR RWHFRPPRIQBQJLQJ
Evaluation  of hot pink traps 10  wKHRORW K$IHWXQQGL FB@WROWD QG V
monitor pests on ornamental crops XVHE G HW HFRWRMEBR IY Q UHKFMY K Y IHER/P
SREE ./1HZPDQ&RVWD3BUNHU 6 EOMEBLQRKHUMOQRDGYDQWRVHQJ
K R WL QWW L F\NU DIRW KRIW KRIWQ D P HQW D O
8QLYHUMERWOD L | R&JFRLHH U DWIHGH L RQD QWVHPWREY L WRUMX WU LDRQ R

)DLUJURXQGV 5G O0DULSRVD RO P RRIGBY W WISV UDWBUHHYV
UHFRPPHQGHG
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Population  dynamics of the New  Tospoviruses Infecting Capsicum
Zealand flower thrips (Thrips and Tomato in Australia

obscuratus ) and possible 6kDUPMDQ 3HUVOH\ OFOLFKDMHO
consequences for the incidence of 7KRPDV -

Botrytis bunch rot in grapes
&RRSHUBMALYBI&IFQ WRIBU R S LFDIDQ W

6FKPLGWUDWWHQQ@HXORBQ -DVSHU\RWHFWLRQ 6W /XFLD 4XHHQVODQG
09 %HHYHU 5¢(

'HSDUWPRQWULPDURGXVW BIODWQW

IDWLRQHHD@WBHSGY D QPALR 3URW HF\R XS OHLHERDGQGRRURRSLOO\
7THFKQRORILMR[ /LQFROE@LYHUVEWIWUDOLD
&DQWHUEXU\ 1HZ =HDODQG

PXUUD\ VKDUPDQ#GSL TOG JRY DX
1HZ=HD O DPIVGN LW B WRIS)RRBEHVHDUFK

/LPLWHGLY DODH &KULVWFENDFARPDWBRWIMHIBL UXAB:9 KDWDXVHG
=HDODQG VHULRNS\R UDIBSEG H PLLERD SV L FXPG

W R P DRURR $\9D ORD MRUR ZLQH JL RRQ V
/DQGFDBHVHDUBWLYDWHJ $ X VW WO QIEED VL UG MV F UL@HGH V
$XFNODQG 1HZ =HDODQG 7KHIUHTXHRBGG LVWULBRXWKREUHDNV
LQFUHRQWEBH V ZLWWKBUULFQO
GLVSHRIWK®H VW HLURZWKUES Y @D H
Thrips obscuratus, WKHHZ =HDODQ® ZH g%i@ig@%%ﬁ \éV))((‘DFVKI ERILJ%(E‘)&]) Rl IELI SQ'
TKULIV)7LHQGHMEHZ=HDODQGY \yp | 50Dy VKRIQEFD SV L LRWKK H
W KFFR VAL G H V SRIM/BIEH Z= H D O /B G L\§ V.

L VD ZH(]\DQRZSQHVFWVWRQHIZLK)Q—LUIISHNV?VZJHQI_RLUHVLVW\‘:RZSF:BI TKHVH Z

[HH G DEW L YD W RDGIG RRDUHR 1\ \y 161 1 F WR B @ DSV F LFK LG HQUH
ULSIHUXIDVP ® FW VD Y HFW R Wonilinia

fructicola 7 K L W K U LVSS\H F IDHOMRRE F X U@ \JNHK%S%BHSSQ’LQES&D”HU ZK'-F"K';\(S':;
YLQH\DEXWL IR ZHUZKH @ G X CIO\G AIFLHR

ODU Yl R Q QHF WID@WGSROORRXVL ny@?W@E%\?;YFLmUS%bLU;SHQW
FRQVLG IDREHQIDSEROOBGOEGRPDJ

. 2

W KRYY D UTL bbscuratus FDDQFKLBWRV IRW Ly 2 VWUDUREXVWURWKEULRORJILFDO
Q/HUR O RVLF D@D ZIHW IBHOMRK R Z Q

X SV ZIRL O OSHRH F WLIULHD H \ DAL @\E W _

HW Z AVZY L U X O BGWL U XTBHDWIV UD L Q V
LW RD E X Q G MKW HF PBVK D YBIP D M R _

QFOX®LOSHUVHQUHWEWRRG® : 9
HITHRWUD PR GLVHOMMHOR SRMWEW | [/ | \i\rorowe RWKKEZ I H Q FIK LW K H

VHD V&I | H UG WY U 7S H

XV HER R Q L W Biidcuratus |o|_;|:»<Fvw|_L\mgwé?"U'\"‘\P“'D'E‘FR'_WG/ZY"UXm'"@\mmw9

VFKPLGWN#OLQFROQ DF Q]

9
L WB\U H V HDQWE BR. H @ GW. QW Z-HDOD XVWUDDIVL FXKP R UWRWLSAD & Z DV

6 R X WAKO DIQKB) L RQI\H O VIRQ& D Q W H U ERt MW HE@X\GW UIO L DOF O L FKDH O

t al Australasian Plant Pathology
,QLWULB‘DX\ONR\ZWKDWUSHSXODWILI%Q+ L QWKMW DRV H X HH Q V Q IOV

DLUERWIQUWDSMWO R ZH WBIURE DREWNIL QD F;((%/HGLGHFD_GN\PSWREQFDSVLFXP

::URROPF:/(? flélw*m& %@R'—L% g;(DPLE%b URSYPLWB/KRADK VERTG6:9 +RZHYHU
WQVWDQWVHKEWR: R

HJJWQGDUWWDRWQFW"‘MQWHUD&Q’%E&/ ERP QWNUR,SL DG LV WRIDFEERH U

QY HA W LD WHIEO K Bt Hana) L BioR |V HURTUBXEL WK JHQ@ X =0 H RIS
; DPLORFLBHTXHQGEHQWRWLHVZLWK

EQ\gtJVF; ngmqﬁg\ggf’;’%ﬁe;géwﬁ W KRHHLP E HRIIW KLY R XI5Q G\P R VRO RV H O\
Q W @ WRHG O DWEDEV H U P QR @ R W W DWX\D & 9

:(L)%gLOE\DJL\J‘gH%&H:%;éDVS ggééR[?gVLQIHDWSVLB)QRNRPD:WWIW(HD\UWHG
MLIEH (HOCER LOQFOXWKRMBWKKES:9 UHV LV WDQIR W

DJ U H DVOHFW G R Bikerea LQIHFIMYRRH 7 00 @7 — +RZHY HIHV LV VKDGEHH O

WUHDWPHQWYV IRXQGER QB FKLQH)OHQUWHR W K&6'$
JHUP S ORGP0 H E DAW RIQR\EBWED S V L F X P
SHSSMRPDWRXQ ®MER\ VS KD &9
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LWUDQVPEL\WKMMHGYOPQBEUDQNOLQEXWD W RVHIF\R Q QH FEW MRZQUVHIBL G J X W
VEKXOWJBQVPLWWYRAWYX, KDYBHHHQD Q& KUWDOL ¥ D DQKDVE HHFU RS RYWDG
QHIJDWADN&D I IHIMMKDSVLBURGXFWLRQWDWDWHZDRU YLUXPRYHPHQW
DUHD@4XHHQV ®IM@EHFHOHF RUGR/P $GGLWLR\QEDR|\L FRIWKLHD | H FRALIBG X W
R W KWW D WHIWW HXY W UD@EBZ6RXWIRUJIJD @Q\RWKN DO L YIIMWDQGXULQYXKULSV
:DOHVQBKDLOUREBIHZWGEHLVWULEGSWYRQREPNQRML OY IMIXEM H P MQRAK H
LQ QRUWKHUQ $XVWUDOLD DQG &MOLK NONQ/GEVAEORI WKHVSURYLGHV
SRVVLELPYMQ/EHYVVWDLQHIVDIQVPLVVLRQ
. RUD D FMRK HUE\RN K U I$S\G L W ILRYD RIQW
Views on the parameters of vector YLURETXLVD\WSREGWRE SHWFHDE H
competency REWDULQRBLUXVROBDWERMUBDUWLFOHYV
6KHUZRRG -/ EXW DUH QRW WUDQVPLWWHG

'HSDUW RHB@QWEDW KRORBQLYHWRVLMY o,

*HRUJLD $WKHQV *HRUJLD 86% application of the

ITS-RFLP method for rapid
VKHUZRRG#XJD HGX identification of thrips larvae

0 BWXFRKRG - )XQGHUEXUN
7KH)XPERUNKUVSWY FWH\D WNQ R 2R

RWKWBVSRY LMXVHMD@Y KHD VRV §OLYHUVLW\ RI J)ORULGD 4XLQF\ )ORULG
FRPSHWRINRKUWSRM D QWRMSBRYKDXVHV

EHH@YHVWWBIMVHIQLILERQRHWHZ poywXFNH\#PDLO LIDV XIO HGX
WKULSV SDWXWRV\VWMHBDWORQEHHQ

REVHUWHKGMW OQ D U YWKOJ VBR/MW T XL YHHFWALYQID J H PH@BR Q WRUIRKDWWK U L S V
WRVSRY RUXGKGBWV L MHGY XFED U Y R HFU X FMORRD Q\D J U L F X OSARUWCHIFQWG/
DUHFHRPSHWHQUWD QVEPUWRQYLUXO L IHfRUMDQ@ID SLGH QWL | RFED /X ®Q G
DGXCRWRIWLWXNVUWEREBRM GKQRQO D UYI/HP SR UWMGWW H U P MEHIIU O\
YLUKQIHFS\WCHEBEXWX FIXG XWKWUKSY Hy w D RHIVQ ITHVWDWLRRQ® UH Y L iRAH
QREHHVKR2ZQWUDQVEUWWVTXLVIRVLEBQ| | L FXX@OWLKEHY HO R RRHQ@YWHUDFW LY H
YLUEVWKUKS\)EHH‘QKRZ\QRJHTXWU(H-IFRPSXWHLLB_H”Q@VUVR:\D\M/@HR@L*\/\EI

JO\FRSURWKH QXYY HORIH+ al. Pest thrips of the world: an
Proceedings of the National Academy of Sciences jdentification and information system using
USA + EXWDFTXLVLWUR®YX @Mecular and microscopical methods ZKLFK

RLQWHUBZEWBKR QD QEKHKURSFJIRW FRPELORYUSKRORQIBFOMHFRAWKR GV
DS+ GHSHQGH®RWHKDWQ RWHHXOOYKHPROHF ¥@RPSRQURWRIPVHVWULFWLRQ
HOXFLGBWRQWHW KERIIUNIDEI XWDV |y D JP HIHWD JIMRO\PRU S K VP RIWKH
ZLGH®RFXPHQWKHGUXNMS O L RDQWDERHMO W H WQUDDOQ VFUYESBERB U6 UHJLRRIV
LQVKRL G I WWVVXHWD QHVUD Q VALY L ERVRPH O:H HY D O X WK MW L MLONG\
VXEVHTXHQ@WM SOLFBQVRQQIWKHH | IHFWLYRQWYY V6 5)/3 PHWKRRG

PXVFOHEHUXUURXQGURLG JXOUPLOQWHQWWKIWQSE/R VDR DERUDWRIUHO G
HYH W YEH HOR WHGH QG XWMUD®Y EDVHG VWXG\

QRQ Y HFWHFHE MK U LVHEI$ V VIOV H WO

Phytopathology * DQG . . .
UHIHUHWRHV KDY &R QYLUXV LQIRgAlpgieal and physiological factors
SODE@EWXQ OFZKHWQLUXNT X L VR RFLRWVINfluencing  transmission  of Tomato
O D U WIK® R$WS H F IMK\WBWW D Q WYV U X ¥potted  wilt  virus ~ (TSWV) by
YLUKWRWXEVHTXHXWOW KWD O L Y Rldhkliniella fusca  and  F.
JODQGHWYHWPRGHBDYBEHHQURSRVHG i
UHJDUGKRZ YLUXMYHQWXBI®PRP
HVWDEQIQVKHBO LYODQBWVXEVHTXAYWPSI &) .HQQHG\ **
WUDQVPLAMH RQRRX@WE&DQVYHYNHD O
PHPEUDQBW®RYMHQWKKHPRFRHOKH HSDUWPRIQ@WRPRORRI 1RUWK
VDOLYDUDQCD/LNIFRWKHLLQVHFE\RUQI&DUROLQD 6WDWH 8QLYHUVLW\ 5DOHLJK
SODQW L QNMFWWINMBKDMWIHHUVLVWHQWO\
WUDQVPLW\WHGDPHQW \WUNXRAWXWDHNY! VWXPSI#QFVX HGX
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Tomato spotted wilt virus 76:9 UHSOLEQWHBWFLHWRZOH®RIWSHFLHWWULEXWLRQ
LWWKUYBFWRIO\G LRUEGSUHVHOWBIWURY LEWGK LY YHVW LZIDEGIDR/GVDUWLQJ
GHPRQVWHEMWRBILUHAWHFWYGKRVW RLIRUPSURWHKERBQDJIHPHIRVUDPYV
SODQW PHELDPWWE6:9 LOQIHFVRICRORU ERWK FRQYHQWLRQDO DQG RUJDQLF
WKUSBVUIRUPDWHABVXBHIHYHORSPHQW

WLPHYXUYLDYQ® G XMW HR Brankliniella . ; ;

fusca, EXWQOA\RVIODQW PHIgIU EWWKBTh”pS. and .TOSpOVIrUS .m SOUther.n
Frankliniella  occidentalis. 7KHPDJQLWRGI‘Q‘UStraI'a with  the Main Emphasis
WKHWHIHFW® GWKH IFR QVH T X HR® Hnvthe Sydney Basin

WUDQVPLYDWRIQH QIOXH@MMBU\L Q57 DPLQDWKDQ 7 OXUGRFK * &OLIW $
GHJUBWWRD LIQI I HBWIEQ W H U BIFIW ERWKY

RWHPSHURRBWBRWE6:9LVRODKWHHE JULFXOWRWRPRORURXSOFOLOODQ
SRWHQWEDOF DRVWRKGIM. K G LIRIWKHoy, X LOGLQBFLHGBH QLY HUMEVE\QH\
HSLGHPLRORJ\ RI 76:9 ZLOO EH GLEBXYVHI$Z 6RXWK :DOHYV $XVWUDOL

Effect of organic and conventional 6WKD  #PDLO XVIG HGX DX

production methods on thrips 7KHUBUHWK U HHHFWRKULBQGWZR
(Thysanoptera: ~ Thripidae)  species  Tospoviruses L QV R XW K$MMW U Z& L BKV
occurrence in field grown cut GHILQOOMS RXWKODWLWXKGHKHYHFWRU
flowers WKUDSRQ L RV UTIBips tabaci /LQGHPDQ
W R P DWMKRU E@iliniella schultzei 7U\ERP
EXWOLII 6KLSOH\ 6 &DVH\ & DQGHVWHILRZWKUL:$¥ F. occidentalis
'"HSDUWPRIQ@W R PR OREY lRUWK3HUJD@@HRVSRYLMWWWWWHG
8D UR OAVQDEOHL Y HU 8 DWW H LUK LOWLUXY6:9 DQGULYHOORRWN UXV
865 ,<69 TKHUND WKLURGV SRY I&DXSW LF XP
& KO R URWDEK L KD \E HY HF W EURHHO R Q
WKUISpaimi .DUQEXW K HE\R WRE F X Q
VVXWOLI#QFVX HGX % XQGDBK®KLOGHRIXWERMWHHQVODQG

)LH B BIO R ZSUR G X VRO B U R @100 f 13 T i oo Hw W W DO WR
JURZLIQJG X VDWWR E D FIFRP HRIR/Y RV R X Q

|0RZB|URGXFMLRLQBUWKHRVWHULR§US\SHW‘RPDWQ*GZXWORZH\UX’F'DV
L Q V1S FBW R E ORIW K H\UHR Z FDWVK HH HGSVKKUHVBV%W iﬂ%ﬂg%g{g?ﬂwﬁg
G LU HRWI@\R Z HAKL FKD X VHRD U LDL@G QWHQ R HROQ

GLVWRUN\KLI—RLQ:IEI‘GXFW(B(HURSWWOXI—?\GQH\OHOERXUWHODM3HUWK

6 H Y H UVDBH F LRIVW K U LSO VRH F wilpwy DR 2 H Y HRWKHQODQEBUL JBWRGXFWLRQ

WRVSRYVMNM\IHR/SDWQHQURWFYWUXPUHmg\FOX@UQREZ.lDODQGHhulLQGHULH
,169 DQ G/ R P DWBR WILHDGL U XA6 : 9 W KRIQ O'\H F WIRWIKV tabaci D Q& schultzei

/LW W\ @ R DE RWW UV SMFR ARX U UHQ PHf 2D YRXQBOL O G XD QILIKEM Q W X U
F XMD R ZSHULR G X FMELRCO L PY QD &R X WD QDY H F H @ WIDR X Q@VKH UL JDWHGY
IORZHQVUJIDQURG X MR Fwwow HR I RROWUWISHBWRQLD ~ 7KFHDLQ
PRV®/UHG R P LQDHAVRHW K U LSWD VW HUTY SRYLUXOVY 2L W,K69SUHVBERQ
|ORZW KU E@Kinilla tritci ZK L AKQ Ry R QLR@ U R GXFINLIRIN R XDBJURP L QH
WRVSRY HEXNREZ H Y HWK QN O Rzt F KD Q BU L 1L 3V0KH DWHHI RAURW K PID SI R UV K H
VSHFLBVHSUHGRPLQMQWR QY HQW ISR MRHVBHDE: 9 LW HFWRUBGO
SURG X FIMQ®RIQD UR RF D WIRRM@ S B QG W KUHRFWERKVKESL VY HE W FRUHEIT.

KLV WORONIRF WR BIUR UV S M FE HYW UL E RRER ER QWINBIRS X @B O EREQQIHE WHG
7KHREMHFRWWKHQ Y HV W LMY GRIQ W Jchulzel LVDVHIIL F LFFRAVDRY) 7 E X W
WKWK UYL S ¥ FWHOR WF K @ R VRK) J DD 0 EHFDREMPLIUDWRBELWO HUUNW BN

FRQYHQWLRQORZBURG X PR Wi\ AL aur ot 88 U e e w
&DUROBOIYHOUPY RUJDQRBG &

FRQY HOWILFRUYD © S GH® WK H  FxwW RR VAW S H F DVOHH GV R X & X U L@D W H

IORZHURZLQHDVRAULIWUNDPSOHGUL@FWREHU 1RYIWVBRHERYWKH

LQGLUHEWOORZLFNUGYH O L UH F\Q%jW\?LEJFWZER%}RW\Bu\fDD?gan/P:WUWK
E\E L ZH H\WIDR S OR.IQB U RS0 DIA\GZ HH G R Q& [0 @H
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yg;?%&ﬁggﬂzs&v:maw&g& ac_rozamia _cycad cone traits_

YLBH QWD HQWKH ORQGLJIDW Hmjaedlate thrlpS and weevil
ODUJRYHUQLUOKWKRN V. schultzei F D Q pollinator behavior

LQW UR/GXFRY HDZ L GIHU WINLIJBHYRIOY i yy\ . 0ORRUH & :DOWHU * +X0O & 5R}
LQIHFWLRQLQIHFVWRIRRPDWRBRW
VSUD\HICHVBLIK@YRONQ [HF WKYH SiYs p U W FRH® MR O RQ\L Y H URMBW D K

RFFK@ERXWRIVHDVR@Waci LRIWH@R x WK (D VAW U 16 B BN & L \8\7
UHVSROQWRIIFRKOMEHYRIO&:9 =+ EXWggs

DWKLIJKHUHTXHQ@KHPDMRYH FWIRQ

7DVPDQOUKAREDDAMD XQFHWVWRLY WHUU\#ELRORJ\ XWDK HGX

T. tabaci DOWKRWKKLDWMRPMPDQ@® OO
FRQWDLQHMHEWRBW)LRQE6\GQHEDVLQsHFDRWHD B VW KED VIP@DRSIH[ W D/GIW G

W K ® L DKW LRIMWWWIK US B 8 X O IMVQIBRCHS O D QDAVG Q V H F MFAVB RO EHIQV Z BPID@ H
SUHVHIFHY9 ZHUMR QLW RRIHWGQ LLIKMWQGHPD® R Q MWW X GRIHFYFDSEROOLQDWRUV
WKUHHRPPHUFKBOWLFXMWRYVHKH FRXOWBHYHPXOFKDERXMDUGROOLQDWLRQ
VHDVR®\Q® P LMV KU LWKHRRYHPHQW W XD O X PRAF DIH Q Macrozamia D Q
SDWWHWXRQ® XW VW&H UPS UHV H QI W U IHELAHPLLM Q X V X.OD Y LYR P H
ZHHIGRVMRW KURQBQFLGRREM ZHUHV SHF SR O L (REDWEM GV K U L §W KHH Q X V

GLVFXVVHG Cycadothrips  ZKH U HIDORW KN QR ZR\F D G
SROO L @ZRWRGVDIUEH HWE&RIPSDULVRQV
Thrips-plant-interactions: RIVHY HMa®@d@amia VSHFERUOLRQ®EHG

Evolut et ot foed Tranes VS ZHHYZDWWKRBROOLQDWHG

volution — of host selection, feeding  cyeagothrips VSRQ@\HY ISR OIH U H@F KM L U

and mating behavior FROWRODWR®ISRQHTQAE: SROOLQDWHG

7HUU\ | VSHFUH®HDRGRWHUSHOPNYOLQDORRO
DQ®PDODPRXQRVEHWD P\UEKIQWH DV

8QLYHUMBWDKISDUW RHB MR O B D\O Wycadothrips + SR O O LIAB G BN Q DDER® O

/[DNH &LW\ 8WDK 863 UH O MHWYHHRIF@R W H UG Ri RLHQVCEWNHHGEU \
KLIRHYROGEHWD P\URH@GH ULRGRIFLW\
WHUU\#ELRORJ\ XWDK HGX YRODWHBHVVLRERLQFLEZHWKFRQH

WKHUPRJHIQMHA/QV HFRW HP HEMW ZH H Q

$ UHYLRHWK UL SV LRODHUDFMMHIOYWR QHY  GD\WLPH DFWLYLW\ARU

W K UR BF XD QR W K HH G RQ F KOHND L O DOy@dibthrips SR O O L QUSMHFGHIYGHYH QL QJ

W RV K HPPQS O D QD/MVB/ K D@ QH Y RO X W L @ W WR UYdnes SR OO L RDW BIGV X ®RW V
VHQWHK UK B YBH HYGH IRS SR U W X)WIRPWVHB HFWURDQWHQ@RVUDPYG JDV

W K FHOWEH J L Q QR @IW HXRJIJDHHGHQ VW KURPDWRJUDSK\ HOHF WER\W B PAMIQROR J U [
GWULWKYVKHPWELYHUVROQWIREPHURXAL ($'V VKRZ WKDWQVHFWNVSRQG
SODQWRX W SODQRDW HYROYHRBP SK\VLROR M ROSHFLHRP SR Q HZAQWK L Q
QRQ VIEHGUBSQD QWRVKPIRVIVGYDQFW®& HKR VMR Q HYROD WIL][OH) SDUWLFXODU
SO DW WV[DK HP D M R/W H Q GWK U HS R O X Woyd@thrips chadwicki UHV S RI@EWD P\UFHQH
DQGSODGWROXWLEBEHUHYLHZRWG DQWZRHWD RFLPRPHUVEHWD RFLPHQH
SK\ORJHGRQYWMKWM HOHFSWRFRIEVVDQGDOOR EHWDTRRdSP M HUR M.
ZKLFKKUEKRRWIHV R UH H G LRDIW LDQIIG machini UHVSR@ERERWIOLQDORBG
EURBEYHORSROYWGLYHDMWIKRPHEHWD P\UZGIDH W R WHW WU XIOQG\L FDW H
WKUY SHMFEHNQOJKOSH F L DROQ]$HGF L IWK Cyadothrips D UBIW W U B FBMHMED RFLPHQH
KRV WR W K WED WU F K HWMEMHQ DO LV WR/P HEX'WD UHJH S HOBAHEBHW D P\UFHQH
I HZF D VW X GZIHOEHX VHBVH [DP SOWR/: HHY LOM V S R QSRME W MYAD Q § D OTRKRIO
GHPRQVWHGWHH IEVHWAWHKQY SMFLMM PLRUVSHFLARP SRQHO W VLRIV
VSHFLDR@\WIQYI KRN DVBM FRBN QX W [S O R QY HPRW HP HEDMWZ IFRQ HWK HV H
DQ@WKRWKDWHBDWHQGUHRGDZLGHW H WXV J HVSR V V LEDHMYSHFLMRODWLQJ
DUURN ODQIHFDRBDPLODKBEKDMY PHFKDQ MWIIRVE HU DMKHI/R XMIKMSHFLILF
NQRZXERRKWHVK VW HWKUKSWRHOHBWOOLQDWRU E\ DIIHFWLQJ LQVHFW EHK
WKHLU KRVW SODQWV
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: : UHS O L ADQA M\ Q V HYMF WrRddkliniella
Plant  volatles  and thrips;  Are o iqeniais 2XLDRQQMHUJFRDLQ}WI¥URGXFH
attractants arresting? LQIHFWRRDPWRR WAL F®/UKY W LIURG\
7HXORQ ' 'DYLGVRQ 0 -DPHV ' FOR@RPSRQHOPSWHMVVURGSODVPLGV
\HD VW O:MVD UKV LQHD VW OO D XVH
1HZ=HD O D@M\GN LR BWRS)RRG6HVHDUWK FH\UR Y IQXH E HRUVHOHF WD B 8 HUR/

/[LPLWHGLY DADH &KULVWFEKNMBFKDFLOWKGBMWHL RIDUFRR PSRQHEAWXLUHG

=HDODQG IRWKWVWHMRBODVPLGWKWHVWKPV
EHHRXQVHWBXFFHVVRADRY L WHQB HS

GDYLGVRQP#FURS FUL Q] YLUXVEE® WKMHELALRMHAHBIOWDEOLVKHG

\HDVWQHWI.FU R DW RHX GHUVWIKH G
$QHPRWDYWKSULQFESBKO YXRHBE\ KRVWQHYYRQYHBGI UHS O L FIHOLLRHD
ODUJHWHPMX¥BOVOHSLGRSVWREREDWHLQMSSURDIFKLOYBRKRWHBDQLPDO
PDWHINQGSUHVXPDEXLNWDFEOHNRU YLUXWHRAVWDEWKMKS O L\P\RQVH P
V P D OIlOCHVUHFIVBINK U RN H Q WMRW R B Q WS IORIG XIFHUR GWKWEMDI D L W R RSR W K H
FRPSRXXQGQUQBRXEGGLIILEXGWXVI$:9651$E\UHYHWVEBQV F B &SXWLR)Y
RIWKHIRRRDELOLRO:H SURSRWKHYW SULPMKDBGBEBRGLIBKBIHSURPRWHU
F D O ®KGN U DYFR\OID@W.RFR X Q@B WH Q WIWVRBGIQH UDKEH VL YUHG GH WK D@ GBG
HOLPIOBUUHVWHQIRRDYIMM\LQUKULSPRGLIFHGEG D WHWMDUXY'9 ULER]J\PH
7KULSNOTLI KW X OFSH LQKLELEMHVGXFKWRHQHUWMBHU RSH B Q ® Q & O R QMIGH
DUUH VW BMXWE SYRMIL WKSFHUHVHQFHIDJIJP HQWRH DWW UH VWH R\Q R6J
W KHVRHP SR X REIMW K D\WUHQO LJWWHVH QD @BPDUNRBBRQVWHEARRWQJIDQJ
DUUHVWDQYIWADQGURYSRYWBIH V WD IQMIXH O H R IKGEN2 5) WRU H DWIHO HQ W
DFWLKDWRWHQ\WHBQDYROYMWE UL $KW D WLKDIE/G BRénll UH VW UV EWRRM
UHVSRYWRHOHAFWRRGSRXQQYDERUDWRWATXHQFKYVIHQHUDWKIBODVPLG
VW X @IKHHWWH Z HAUK U ILCBHZW KSHUHV HRQ FH6: 95 (3 WKED VRMR X UH S O VFRW AR H
DY R O DA/RIPCBHR X)Q 6 V&) LZHAMQ G HU W D/ HIR1 R S HUWDH D GILUDIFAD WP SOLIURG
XVLEDDERLWHEQED LIWHGWWDRY WKISODVPEE&7 1LQVHUBHKIE QWKH
ZKLWHQEDLWBWHWUD SUWWYDU\LQDO *DOSURPRVDHUG-ORQHGWRDVW
GLVWDQFHYV DQG P UDGLDRWWIODVAELUG WHRFUHDWH:91 7KH?
I[URPD FHQWUPDIOVYWGDB3KHYRODWIIBHSRO\PHUBQHEDWP SOL IE\H3& 5
FRPSRXBEH RO LFQAWQ GUKVS RQVHERGLIMHER FOW®BEO 7 DQWLQMBROHDU
IO\LQXUIESWDOKHIKBNPERUWKUL®\WRFDOLYHWKRQ@REQVHWREIGQVWUHDP
ZHUBHFRUGHEDBLWH®ENWWWUWDBKH [URPVK$ '+ SURPRWHRWHDSVNH51$3
FHQWAKDL@ B W WW DESD/L WZH @IKY ROD WLHDD-VAM OOV UDLQ WUDQVIRUIPMKG
FRP SR XKQIBW KKLJKHMWPEHRIMMKULSM:95(3DQG7 51$H[SUHWVRHE:9 6
ZLWE&HFUHDQX{REHUNFRUIGKQ@EDLWHG 1RUWKBQQO\WHUYVLIWKBW 1$
WUDSV ZLWKLQ P GRZQZLQG RI MWW Drrd@MWe IHacW WIRD DWRHP® IHFWH G

SODQ@QW HS O LSFIRBQL VRO DWRREHD VW

- : FR PLJUIYWAE5SURG XFW\B1S$ IURP
Expressmn of Tomato .SpOtFed wilt SODRMVDUEBRAOHDYHWKII ZKHUHDV
virus RNA and protein in  yeast 57 3&5SURGXFURPWKH HS O LG B0$
from cDNA clones H[W U D FURHPE D \DW B L J H VAL M@l DV
7KRPSVRQ $ILQ] GHUPDQ 7/ H[SHFWH&WHWD@DO\RLMHDVRHOOV

WUDQVIRAUPNEG6:91 GHPRQVWWR D/\M G
'HSDUWPRQWWRPRORBQLYHUWRILUWA6:9 1 SURWHVERIILFLHR@&'\WDEO\
'LVFRQVLQ ODGLVRQ ODGLVRQ :H[38HVMH®2BKD YIHWRODWHG OLNH

VW U X FIW R BHHD WA D Q V | ZWL VEKG/OK U H H
'HSDUWPRRMWLRORIROIDAVPHYHUVEWDVPUKGEWQGWE&V MO RS\RHQIDFRSLHQW

+DPLOWRQ 1< 86% DWKWDPBHQVLW\N FMDVWV6:9 513V
LVRODWROD WG DWRJIJIHWWKEW
DQW#HQWRPRORJ\ ZLVF HGX DUBURGXBPXQUKHQYWDFHDEOH13V

LQ \HDVW FHOOV
Tomato spotted wilt virus 76:9 LVDSODQW
LQIHFWLQHX®WVKIHD P LBuhyaviridae WKDW

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



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

. . - : WKHO\WRNRXV VWUDLQV
Intra-specific ~ genetic variation in Q

Thrips tabaci

Efficacy testing of dDifferent IPM
7RGD 6XUDLORULVKLWD 0

methods against  Thrips tabaci

"HSDUW RHQW SHQ GH U VL P BRQH D U kFirRdeman (Thysanoptera:
1DWLRQ®WVWLVWRXWHXLWUH H FLH Q FTfiripidae) on cabbage and onion

+LIDVKLKLURVKLPD +LURVKLPD 7,600 @ SPVLF 1 =QLGDUFLF

)DFXCRWPAJL<LFXO&N\D(\U<I—QRBQ\LD(HUV§ )Y H UR LAWIX E O M9 OROW H F K Q E R D&\
BWVXQRPLID 7RFKLJL "DSDYSWRISIURQRPDPQLNDUMHE,D

/DERUDR\/IRI'HJNVLPBQ@HDF)KJXIZWHH/MXEOMDQD 6ORYHQLD

([SHULPGI\QDA/W:[DF{\IQD\DF!';[B-IVHD&JI-H:&WI-\|/L\JNDQLVODY WUGDQ#EI XQL OM VL
RISJULFXOWXUHNNYGELYVKHU.IRHN\D ZD

:DND\DPD -bsSDhQ Q= W KHI I LF RFOLJEWXHN LF N\

ERDUBUDVWUDS BIRIIL & ULRQ L R Q
WRGD#DIIUF JR MS ZDWQYHVWLIDMKEULHHDU QR

Thrips tabaci /LQGHPIDWQ ZLGHO\ GLVW@,%%\}\&AFL EH@ B UGH W H U FELHYHAMIK®

SHLWG VMAKD @M XQPHBUD QBRHFURSE )y 4 DUGMQQHVIX\I;\/ZV%ELZIS%YG(VI{N\&&UDDVJx
-D'SDOQW\W QR ZBMD V H U L B M RMIlium

+RZHYMKMKUKSWHFHEWONG W KHC PP DRAVKIHDDRW KL JK MM BV Q

S O D QMAMMH DWZH.@ HWE&H O W D P H W WK IHQ
| LUWWRMRQ | FRIWK-B1$D Q RVR W FIKV U\ S\ s onw L FENR D UK H [W HR W
SHUVLPPRE®DQGDEUQQWKD¥EHHQ

HD ZBW LJKARP S D WHRS K H
SRLQWMKWWHWHHQHMFHUHQMQ[S\&@ PIEOIG)DWR/‘IHQWRQFO)\’/\GQ-MXOWV
T. tabaci % U X Q B&étlAal Heredity .

t 0XUDIDQERGHD , QODUXO FE)BFELMV\QHDMKHQLmWleJ(gPHggg%F\;VV
5 ORXQG HGLWIRMpY and Tospoviruses:

. i : SUHYDTOG BE@t al. Zeitschrift fYr
Proceedings of the 7th International Symposium Pflanzenkrankheiten und Pflanzenschutz

on Thysanoptera SS &6,52DQG Q WKHILFRFRXWQWHUFURSV

ZEBEHE%%“B““@WX@gftyﬁéng@HaLW@/ HG XWKGD P D FID X VE\GVK U LIBNG L Q J
LIDX Q Y IR W H VRIQNVGWD PKIR V,\R Q L RQR ZQ W K

EDFNJURX®AEHUOWKQSKHQRPH@RQE y £\ 7 piip B K D F HVD KHEL W HRQGAD P D J H
LQYHVWWKHAGHENL.FL DRVWIR @S H F L HD Y B DR Z HQE R WU H D W\ K8 WO G
"H FROOH FRMHL VIHDGY -D S D Q RHE DO ’ @

: , RQLRDVLIQLILPRIWERR P S D WHG
SRSXO DWISRDIH [W U DFURR® G L Y L R R 220 W L W E R RHRIU F K D UBY v
|HPD@GXOMMD SDURM PLWRFKRQGPLEM, ;g wvi L F LLHIGWW H UK SHV W

F\WRFKWR{PEDMOWUXEXQL®2, ZDV
DPSOLILHGH QXFOHRWHTBXHQEHYHI URRQLRURZLQQLRZQWEXFNZKRD W

.\.
DODO\EA G L UHFT X HQBIO@IRP S D U BEXDFHNGOIHPWYSURSUKLBWHKHILR UL W\

DPRQOIRSXODWVRQWYXBWG LIIHU léF\);)CF;KI)-(H.lJI&KHHUWIWCZC\{,KVHLK\%GBURK%HEJDULFNXSUG
KDSORW\BHVHGHWHFWBG DSDQHYH 5

VD/UHUHF R P P H QEBVH.G® W H U F RIS V
SRSXODWLRDAR ~ KDSORWASHM 1| r g owWD P BIDWHIVERHER Q WRU R O

kiR I i I
i Q KW KU ISR\E X O DADM P H U RXR/

D Q @ H UIHG H Q WLRYIK@W W H E QRHGH U V
SRSXODWRRBYHWQRMO HOKH W RK U &) Qb 1 ICRLD I FERIHRX LEW K GRI

QRWKSHUY LPPRQ 1SS QDI G0 DR QYL CWHBR WKL HVKRRTE
RYHUV,QWKYWXBKHD ODR D O \WHK&L2 ,

V'S U D \RIGFIHQ & Z L Fi HV K U H VIKEE® &/ K
VHT X HRIF 1 D COHG X OURW ZRY H U DRIIB, 1 b w 2 B R H KISE R H Y H QW R

sgrk%SDQnggéXSEﬁmwm&%wm HDQVKWDPIDVLQWKHRQWEROQWV
QRIRZ HF® Q QV L G WBHHQIKW K U H VERUOHG RP P HQ G

IRUPHBQLQGHSHQBEGmMEH WKHYHU NRHK IHFOUR HD
IHPDO:H-I-IVSUHVX\/PIHIW\ME@DBFR—IQV[R\IWO/S HP R WIWH @ KD E E X GV

DUUKH QR WRNRXDQGW K IR W K HDyH ¥ > U P RGDHRE ZLFGWKEORY HQURDL QJ
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UHIJLR¥Z H@®MOL RWKUWHJILZQWAML P L ODdthrips kuwanai +RZDUY et al

FOLPDWREGLWLRRQWHFRPPH® G HPhytophaga + 6 X] X Nlet al.
DSSOLFRMHR D P H@WKIHLUD WF DRI Hlapanese Journal of Applied Entomology and
-XQHQ WKHIITLFBRALIIHWPEKO@W K Edblogy + $ VPDGODURM WKH

DJDLQWWAHVRWQHD UDK LW E EDAMBYV Liothrips kuwanai VHFUHWLRQ\WUREDEO\
WHVWKIBRVGDOPDIBWHVWDE RIOMHEBH[DGHFHDGHONDBWRXEBRQGRVLWLRQ
H[W H O HPUWR KW D GWR ZRQE ODFNP XOFKXQNQRZ® W HF U HRALL paganiae FRQWDLQV
DOEBXQPXOFKRIZXHP DVNIKHDGYG PDLQOMWU DGEHMDWH WULGHFDQH
QHPWDVRIKHD G@WY UW KKIL J K H.\OW K 3H( DOQSHQWDGHFDQHQFRQWW®BWWVH
PXOFXKKL@R VSO UD P HAMHHMWKAR Z HOQW SHF LRIV  XEXOLIWWBR Q OV S HF LRIV
WKHRERYHZHWOD QEDU OMAUDPIN KH7HUHEUDQRVZRLFRKHP L FIOMWEHH Q
SDUDIO[GHO L MWHKRREDY XOFKZH®BBK L GHQW VIR HBBUFrankliniella  occidentalis
PXOFKQRRQWKWWUDQV S BBV WHIBUR G RF H[ W XRUGR G HFQE H FDG H W.W H
WKWYRHRUJIJDRXOG FZHUSXR/QVKMRLOW KEIHQ GO RSRNWRRLAE/ @D U VDIMHV KR X J K
1R VLIQLILEBDQWUHQEOHEWRWEHLIKWQQQVUDIF®WFU H®\DFEQX\\OMHURBQJ
SDUDPHMWQHJWHQGD PDRIGOHD Y HWY Het al. Journal of Chemical Ecology
GHWHUP EGIMEZ HBIQ PXOFKKD\ DQG + 7KHUHFHQW®MHVW IGHIWEAGLYH
XQPXOPKRIBE K LJKNVANOR ¥ B VR X Q GV HF U H WRLI DG OW GO D U BidEerathrips
LFDEEBIODQWR ZRQD U WL IRLFQ B Glinguis 3KODHRWKUIKSVGRRSWHUBR
VWUDEKHIILFRF\30 PHWKREBWKULSRXQ& RFRQWDLQRQBKDLQBBHWDWH
FROWIURQLM@GDEEDM LIIHUHIGN = HLF RV DDGLHH/QMIK BAD VQ R W
GHSHR®WDQ\DFWRKM[SHGLRRKH VSHUHY L RIQREMR F F R D W X UD\OEHL al.
PHWKRGNHJHWDERGX FWH.SRHR GV K H Tetrahedron + 7V FKXFEK
SHVIR S X O DOH-RAXV FH S WRIELIDOLLVAWEIL H V Journal of Chemical Ecology
7TUG DBt al African Entomology + TKLYVXEVWREGFNHUWHRGHWKHU
+ DIJURWHFKOQZE@NBWERRQGLWLRQWKFW D GIHFFNO/DOVWRIWKBRFEKDLQHG
$ VW K@D WDWRR UPIQBRUXIQIRUHVMHHARDFHW D WHHVF RV D ®IFHQWDNG D QW § G
LYV DOVR WKH HIILFDF\ RI ,30 PHWIKREDREYWKHN XUIDRHVXFKSRWHQWLDO
SUHGDWRHRLIWXEBPIGURYIDGOILTXLG
: : . ORQJ ODWXWLQFRDWEQWE YHUORZ
Acetates in secretions of thrips YD S RSUM V V,J05 H H G DOMFRBVI @ BL W H V
TVFKXFK/IEQGHPDQRUB W] * XVLEDLQWKROIDFWRQWRDWWXH
VHQVRUYDIRX PO NWKMHQLPBEOWVLQG’
'"HYHORSP#®#QWDRISDUWRHRMR OR J\K HX R X Q@®BE\HD E OVHRL QW K3HJ HD\J D IDQ@ G
3KDPDFHXW%EBORJI\"'SDUWPH}QIWDQVZRXCKCDY(HLI|LFB{®MI®XWWKU_—Q_ZQ
3KDUPDF\ ODUWLQ /XWKHU 8N HRMREK¥FIW UB KB UR P RVEHMW X U Q

+DOOH :LWWHQEHUXDOOHUPDQ\WR KHH DWW GQIRQPAVW PDEREWWHQWLDO
WVFKXFK#]RRORJLH XQL KDOOH @HH\

6HFUH\WRIZKQWD QR 8 H ERCRI@ VRLIV M/U \ _ o _
GLIIHUFKOWLFRQV W L W X AIMV@L S K J3@netic diversity and evolution  of

K\ G UR F D UEIRUER [DE L BD\O L S KWW I Temato spotted wilt virus (TSWV)

F\F O L'V W HRIVK\GUR [FD UER[\DEEG Yy R pSD QDO UERGHED G OR\HU -
ODFWRGQHM QR@DSKWKRTXIDIGRQHV

WHUSHQWWKEY SHRRQ MOL S KDWWALRU V' s pyw PRHIQ@D @VW K R BRL\Y H UR/IL W\
DFHWIERE GR X QIEQ RIWKHQYHVWLIRWWER &DUROLQD &KDSHO +LOO &KDSHC
V S H F IDH\ KIFR FXRMD WW H QWHROQ. SKDWLF

HVWHWKR Q JHRIMN@ RZSUHYLRXRO\ g HQWHRIU ,QWHJUDWEBGD BHVHDUFK
7K\VDQRSWNUDFWDGHFREWDWRP 'HsSpDUWRHRW QW KRARUWWEBOUROLQD

Gynaikothrips  uzeli, RQO\ RIVHFUHWA\ROQWH 8QLYHUVLW\ 5DOHLJK 1&
6 X] X NLet al. Japanese Journal of
Applied Entomology and Zoology t 'HSDUW RHI DM DWW KRQRUMRUROLQD

+H[DGHFRBWWWIS R UWREaikothrips 6 WDWH 8QLYHUVLW\ 5DOHLJK 1&
ficorum DQ& uzeli ZKHUM\NYRQRIWKRDLQ

FRQVWLWXPQWVPDO PR XQWNRP PWVRPSD#QFVX HGX
Leeuwenia (=Varshneyia) pasaniae DQGURP
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Tomato spotted wilt virus 76:9 LMDOHDGLODODWLRQDOFX OOMXUID&H®WHXNXED
SODbDQW YLUDO SDWKRJHQ OR\HU,EDUDNJ|Q :HEVWHBHSDQ
5 *UD Q RSl IH G L WVERdydlbpedia of Virology

+ S$SFDGHBUHWWR\HU: ,Q VKLQ\DW#DIIUF JR MS
+XO0® HGLVERYclopedia of Microbiology

+ $FDGHBUHVWRPSD®& al. 7RVSRYLUXYHRAXUUHQVQ®RZQVREH

Molecular Ecology + WKD@IHFWWDQVPEWMWE BDWWQSHF RHWKULSYV

PRUMKDQ SODIQWG WKUVYSMFEHBN Frankliniella occidentalis 3HUJD QWG@EHVWHUQ
KDEHHWXRZAZ0ORGDWWHOHPBWHRYKWUHPRZWHK U IKDVY LREUR BK& VU Q LMV K H
UHDV VR UWPX3 Gwal Virology PRVWRPPR®RVSRYLHXWIRQVHBW

+ DQGE\ DFFXPXORMWIRIGIFWERKXPHQWMBW.Goccidentalis  Z KH Q@hrips
PXWDQ@MWKER S X O D WILGR+Et al. setosus ORXOWRMXHKLIKW EVRYEHDQ

Proceedings of the National Academy of Sciences WKULSM FIKWQHQGHRPIHFLERDSDQ
USA + 7KHRYHUIRDEDIW K LW FT X LTdmdafo spotted wilt virus DVD ILUVW

VWXBDW R OXFLGEMRIOHFXYRO X WLROQMDRU Y VH H L U XWVQ W HUR/HP L G J X W
DQSRSXODWDRRIW L7BY9 D W KWHS H F L K L W KFHOQIORNS O L IMBIRY HWR DOL YD U\
OH YIHGE L W KULQUG L Y LG/ RID® YVIHW LW & G © D BXW LSXI D WWL R RIHP H U ZHIXLO/W
FKDUDFWHKBHFHIQWO X WK ROWRRW K HD E O\HR/ U D Q WRKNHIVU XK FSUH Y LIRRKOVO X O D U
76:9 VSHFZHXYVHFERQVHYWUXXH@PWD QY HVWLEDWURRKE) Q B. occidentalis L |
IURRHQHWFRGLYMLUBORWHDQN DFTXLVDRWHHNMM G LE3) ZD VL UMW BY
DQDO\FURY L GHGIL UWGMPRQVW WRDWL@RG X\XOW JHWKHD&/ HF WIDY@ WHYHQWHG
SRSXODWWQXFWXNQGNVSHFLHV EHEFH X¥1H9 ZD X Q D BADRHQ WAHKBH. G JRW
SRSXODMWSESRQVILR@¥:9 DWWULWRWISEWKU L, QY G XTOsétosus JLY D@ $) DV
IRXQ GIHIMH FIWAR P S Bt@lD Molecular DD GXARZHYWKHLUZXNVVYRXQMERQWHU
Ecology + 7VRP S Dep Dl DQGHSOILADKMHHG JEWYRWW KMHD OLY DU\
Phytopathology 6XSSOHPHQWH DOVRODQ@GED QMXBRXQ BWU D QWKW XV
LGHQWSRM.GVHYOHH FIW Y RQG QY H U J H@EHF WRIRFRQU RV FRRES\LIFU Y DRN DX W
EHWZHTFoovirus VSHFLBIQGSXULI\LE®Wsus VKRZWEQ R Q I HFR/ERQUIIHKEO OV
V H O H FDAFLVRIOW KWHS H F DWW B U H V H LBHH R QVGKRHL G J KWL W K\WOILIB VW K AN H
SURWHXQFWLRXEVHTXHRYDO\\RH VY LUXYIHF DR BLMWWEGHS L W KFHHO.@Q\D
WKL UMWHHY 76 X00LY RO WISV H VEH\Q WRQW U R M QD UTYdetosus ZD YL UMW D Q

FOR QWY H DM\OKHIBY W X7 DIDL V R O D WH W KHL UZD VR X Q/GR/ KRHL G J RW &/ K H
DUKLJKIONWHURJIJNQUBRYXODWKRQVLVFRUVPDWHVUKQWKEH GIRW KR W
FROQVRYRQHRUWZEKDSORWASWKLJIK ODU ¥D Gccidentalis LQIHFV2NGILQGLQJV
I[UHT X HIEF® QD U U R\F O R VHIDO DWDHIGY X J J MWKA/WED U WML BQ T H FWIQY GWR W V
KDSORWARBPRIZ KL KD YGIH O H WIQRSQ Rggtosus GLITHUR PRV KD/WR ZIR WD G XB.WV
VWHERGRQ@NHWLUSPS X 0D W LKRL@Y. Veccidentalis
KLJW UD Q V LB IDRVYGI D OWMRM X Q F WRLIR Q
SG5SRO\PHRDVWSS'SQDO\WRVIR® Host  plant  resistance to TSWV:
\éVRH[;/ ?HQ\D%%DH%JQQWQ{SQXHODD%&%KJCUrrent _ status and historical
J H Q HEARLWVF W O HRICHIFREAVS B S X O D W R R pli€rspective
IRDOYOLUDWOR O MWQBVO LPLWRABX®W O0DVVLPR 7XULQD O0ODULQD &LXIIR 3DROR
UHFRPELQR WIKR@LHIDWR O DWHM WLRQ
ZDV VLIQLILFDAWWU LEENWHZGH M QU D/ W L W B MURR ORILHDWEDIG H7 R U IBMRJ D G D
SRSXODWYRQWIRXWLQGLRRSURRHU GHOOH FDFFH 7RULQR ,WDO\
NQRZOHR®WHKIHP SR UWDRMWRKDRY HUQ
WKH HYROXWLRQ RI SODQW 51$% PLWXVWHQ@D#LYY FQU LW

"XHWRNVKBLIILFROFMMRQWUROIKM. QUL S

Analysis of Tomato spotted wilt '\ -\ yi WRKHP LR EQRORERRMOU R O

virus (TSWV)  transmission by P HW K RIGRASAD DQMV LV WIRGEH L W K H
Thrips setosus RQEFRQRP LADY MESH RMRRQWUROOLQJ
7VXGD 6 Tomato spotted wilt  virus Tospovirus

Bunyaviridae 7TKURXIKUDG LWHEWRHHGEL QJ
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SURJUDPYDULRWHVLVWBQHNWMRP SHVWLFLIGWHLYVWD/XEAHVMWWROXWLRQDU\
GLIIHSIOQWSM FKBIYMHH@QWURJUGWWHIR FHY O WaHOK NXFFE@BP H U JHQ/FH
WKWYHJHWHBDLERBR VR HD YEDP D JIHWW KLVBHVWWVWLPRRNKBLNHGSRUWROQFH
YLUXN ZLEQLHR®W ON KL V WRIWAK HW K U L SV W RARSHRYYR.QFXWELHRFOX L&V K H
GLVFRMEWYXHKDUDFWHRNWHKHMYRRQYQWHPHUJHRIBMMHDVQHZIVRVSRYSBXVYHYV
SRSXOBYULVWD@ENS LQVRPDDMORSW DQOW HDWRMUQHHHAV KUY ¥ WRHFRMM U
LGEHSSAHYHWKHDUM SRRIWKSUHVHQFKFDVWHD UMOWKRMBRK SRY ED@Q\HH V
RIUHVLVWDABPNWU RIDGS/9 DQB KHPHFKDQL FDUDR VP XWWEHESHULPHQWDO
UHV X OGNLYAB 8 HG H KIDFWHW L P X ODKHFE QGLWIRQYR GLIY)SHDYP O R U Y ILYQD O
VHDURKDHZU HV LV WIBQHRME R WKR P D WORD W )GUHS H R@S DV V DB OD EGWWKULSV
DQSHSSHURSWZLGORYD@RYHUWRIHXHFWRKMGLYSHDQDXUY LKID®G:9
W KIHP S R U WHDIQXFKS L G HHPEL EV RBWWHW HSHQ@SRKROQ FRH[LVWHQEBERYB&HFWRU
WK$URE D ER.IOLLQ\G IDQQIGQW U R J UHNZ/ SR E X O D W RREGRR Q G L WRIRGI'Q H \D RS
UHVLVUBDQMEWM) GLVFERWHQRWWIFRPSKN\VLRORJILFHDRSEDWLEL OIQME E
RIV X FHI IR BB L W L RLQW KFID\WRHW K H VIHIQ Y L U R Q FDHQESADIDAR W LKQRAWVIWU D EMW. R Q V
UHVLVVEDGPHWNVLWIUDRIGE:9 LQIHFWIWXHL UK ® @& KIHQ V DO/ R HLYHB K D WRH
ERWKHVLVSHIB®H O RPDWIRD QWK/HWKHQIHFWLRAHK XWVWRHYROEKWWREHQ
DYLUXOHQFH UHQHQWHUFHF WL RIQW KUDSW RV SR Y B X XWMHVDLMVDOO® X WE IFH
PROHFXGDWISDUWLERWBIEHYMWO REVHUWHG® LDEEGBWYIHHIQUXW RODWHV
DVVH\DWN GHFHFWXLVLRMYVRBDBEYQ HSLGHPDRVHYHQY KHPHUJHRFBHZ
LOWHUDBRVWHFHOQSMIMWKRGHHQY LY WAR VSR Y LAUXHAHQ GRDQWH WL B L D HLQD L W\
UHVLVWDOIFIHQY&N9 KDVDOVEHHQWRYV SR BREX\O D WSRERY LBE\HGKKL JK
H[SHULPH@®GWBORIAB ZLOWH S RW KWHH U URDMWHKH WIKBQWUH S O L EFDWKHR.Q D O
RXWFRPWHKGLIIHWDHEQGWR DAKHEWKLWYWGE5DPQHB KWIHHD VYV R RMUMHKQRWIHRIPHQW YV
GHIHQWH DWHB'\KFHR VV L E [ROLWASHWEHWZBHRQH YH QMYR OD®E N Q3/00D P D Q
ILHQBGSOHPHQWBWHRHQUJIJHRFMHZ ' et al Proceedings of the National
Tospoviruses D Q G RW H QRRLVIWE V L V WADRQAEadlemy of Science USA + 6L&
VXFKLUXYHW®ERIGLVFXVVHG YQW3haD W H J\Proceedings of the National Academy
W KSRV VLE RIMIWAN HQHDRS OH P HQWd \BdieRo® USA * VKRZW& DWW H
7 KH PHUJHQQ@HHospoviruses DQSRWHQWHRO®HWHUPLRIDQWHWWW QVPLRAVLRQ
KRVWHVLVWWODRSRKAKLUX\ZHQIMOVERH 76:9 O IRHW KH. UID®1L$ ,QPL[HIQIHFWLRQV
GLVFXVVHG RI D WKULSWUWDQVPLWIWDWQLEDHVKULSYV
QRQ WUDQVPUR QUDBENDHAV R URNFIFEKQWH G
DQBVSHFPXWDWIQRKH51$ZDVKRZQ
. WRHOLPL WHWWDQVPLVVLWMWWAV\
On the Edge of Adaptation NQRZB)JER%\)SE(WKUUE%RPE[—D(WOEWKH
800OPDQ ' YHFWARSHFIHVWHFKDUDFWHUNVNMGLNLQJ
PRUSKRORJGEDBUVIZWLFKVXJIJHVWYV
'"HSDUWPROWOQWRPRORQLYHU\WRIWIHQHW LYADLO.MBRGKODWRRORYDQ KV
&DOLIRLQHBKLHOBMNMQXHYLVES$S WKUYB¥WWVREBXODMWHWRWEHGMMVED VLF

Thrips Vectors and Tospoviruses:

86% UHTXLUHPRIQWSIFRHYROXWVYRBPV
OLNHOGRHYROXWHWZHHODKUL DQ G
GHXOOPDQ#XFGDYLV HGX WRVSRYLUWKH®SRWHQWRDO76:9

UHDVVRUWPRKOWH RORI O 51$ LQ
7KHRHYRORWQ RPHW WRQUI KHL U XV B WHU PWQ DQJY P L \DUB® B IWIWLEO BV
WKHWUDQVWPHSWUHVRQMRY WKHBPRVWLQ WKHHPHUJHQEIHQHZ YHFWRU YLUXV

IDVFLQD/\X\AL\ADH_FQZKLFH{YROXWQ.GWVUHODWLRQVKLSV
FRQVHTXHDRE® HWW X GLLQRE V H U WDDLEFOHH

VSDQUHYLHEZGI&LW ILBOds al . o :
Annual  Review of Phytopathology The curious mmdent of the thrips
+ (YR O X W LROQRAHNV W H U Xy Mand the  Tospovirus
D WV KR FRRWV K HRUW K HSLDUW K R BFRLIFQ W bR® D Q
DQ6HUWDMMKILAVURK LUXNVOWKIHHQXV
Tospovirus $OWKREHNWNQRZMERXWKH HSDUWPIRQWQWRPRORBQLLYHU\RIW\

WKULBNQRPHRVKHIGLYHUVDIQMMUD SL@DOLIRLPQIHBKLHOGBNHQXHDYLVES
DG DSW DWRHRY L UR Q PHKQDADIDAH GIJH V
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86% WRVSRYLUBWRSURWBUBVHVVHQWLDO
GHWHUP LRDWKWILSAVT X LV LKDIVR BH Q
GHXOOPDQ#XFGDYLV HGX DGYDQVWHSEQLILPARDQWRXIKRPSRUWDQW
EUHDNW K WDR XKW | Letl @ G Virus
, QVHFVF WROUMN HUR QG LV VHP L @D WesRdch + GHYHO DSHE W MR

YLUX¥BXVL@SRUVERYWDRMKXPDQVH[SUHWYX M3V VWXGAKHYWUXFWGH
DQLPDQGEODQMHFLXIFGHUVWRQGXKQ¥FWDRGI[SHULPH@W R OHX OVIKWMH U
LQVHFW LYQWNVY D W DREQWRI X FFHVMIZ W H U DFMWWRKIHO VH P\B\E 6L € al.
WUDQVPLMOL RKDQ WHIDRE OIHPY HFWRU  Proceedings of the National Academy of
ELRORQ®\G UL WWRLHY H O RERLYHRQ W ERBiéhce USA + UHILXNAIYLUDO
VWUDWSHIQRDP HWO Proceedingsof UHDVVR UMW XS KH SDRWSH F I LLUFX V
the National Academy of Science USA PXWDWRGQRUDFEVY XLV IBWIXP&) DQG

* Tomato spotted wilt virus  76:9  HQQHG\ ** Entomologia Experimentalis
L W K\M \ SRHH P E HRUW KIJH Q Xoépovirus L Q et Applicata + XV HGKVY D PWH VWRIP
ZKLAK@HD VW UXSYHFRDHMURSRYKIE UHDVVR WRDEWDVRKHN Q R Z O HR3 WK H
Tospoviruses DUW U D Q V PERMWHSIDQ @W V. QW HUDEMW R R Q XN Q HB/ILFH UDVQ @&/ \
DWOHDVW VSHFLRIVWKULSWKULSLGIWPHRORIEGE\VLRORDERMDEBESDFWLQJ
7TK\VDQRSWQRI®DWKRQ®ODQW LQIWKWMIJIDQVPIRIWIRR/G R Y LUK DBIRED \
P HP EHLWQY KB P LBDhyaviridae 7KHHOOXRD VHHQ W HUGH® DZ KLFPKQGHUVWRRQGLQJ
DQBROHF&E WU UP XQBAW PAVAKUL §¥:9 WKUYSFWRWHUDFIMRBQNQFH
+t WRVSRYHODOW LRQ¥FHKEWRBSHWHQHENMEHIRUHDQVORMWIKRDXK) GDPHQWDO
DUHLRORPLFIW® UXHO L QW HOHAHH D UWRKY D QFHA/R H D @ H ¥ IR Q WUARUOD VW I OLCH V

E\ HOWRPROPRQDIGYWWRORARVWG ZLEHDV L J QL | IEFDOM AL WFIK@IO OLHYY B\H D U V
&HUWDWEBIRP S OMHD WXRUWKHQWHU SO®\FRPH

EHWZHWMQULVBR VSR Y LDUXMWHKVLKID UH G

S O DIQRW R/IVN W K HLFG HIPROG WOV W HR U L . .
HOXF L G 3W RG B VRVIHWL U X\ | H F WLLGR entification of Thrips palml
GLVSDKRWWH DG H [WHQEBREO X W I ology Compared with
IRUWRV SR YR SKXW¥HPL®G¥UR SIVQ GW R Real-Time PCR

FRQW UROLQLDQRH L P SRUWMERKMPD Qg | |y EH I HGD QG H P HOE Y D QG H
K HD OMKKG LV FR YWY BNWBIG YD QRXG gy y HQEHUJ 9%7/+ .R[ /)
XQGHUVWRN E&HQN H B VW EWHQD G

WKW RV SR Y MWUORMH B Q ¥ B YBH HRU L Y HQy by W H 6 WL REEZ6 R | ‘g

E\DXQGHUVWRIMKILQBWHDQD®RPH 51 QJHQ 7KH IHWKHUODQGYV
DQGK\VLR ORI KHH QR WV U D WEHIG H V

ELRORIWKWRVSRY LUK HYG LWQKD W YLHUEHUJHQ#PLQOQY QO

WRVSRY IPUCOMIVS @QUWHKEW K U LlYSV W R U V

RSHQUCDXQ B [FLWILYHQRHMSORUDWHRAX Y H QLWBIJWK H8 ,$ TXDUDQWLQH
LQFOXX6QQH UV WBHIRIORDIQER® HF X RRYD QIMips palmi LVLQFUHD VRRUB\
LQWHUDRQ@GRQUNE:QIJSDWKRJIHIQHY BW H U FCHESBRIRIE Q WX U R S4H FDR WV H

S O DBAGQ V K RWINQMY KUHR W HSVUR F H V WHL |1 L F X202 WILKBIIY Q W L | R FVDKAHMAMD J H V
SORQYLUKYROXWVYRRY HOXUHYQKIHD VW R W L | L F DVMAVRK@YW HIH U HIQFKLJKHU
GHFDOGHKRZWKDWQVHEWRFXODRVL /D[R Q OAMMLFH@NKH HW KHUDDIPEBY W LPH
WRVSRY LWOWRSODB@RVMDQQRM X385 DVVIDRWGHYHORSKLE K QD E OVHKWH
ZLWKRKWDIDVV D FH FOWWH DAVKWULHH H AW H Q W L | WIRDSMIFR® Y R BIY HUW D2 R
RUJD QWKPIL G J XYL V F HHXD/G 6 HODYGC W HW WHH Q VL WQ Y H W W@ HW L VXX U H
VDOL YIBODQGWKDMW FOXMEHPHPEUD QdHWH EWBRS OL | L FDIWKRIRWR X WO D QW
EDUULKUWIISHE®O Annual Review W LV VXHID O W3A.&3HD V V AH V X OLVQMWE& H

of Phytopathology t SWWHQRQLRRWHRNLRaMi HJJVQ RI  FXWXW
WKULSQWHUM@PDWRBHYHORSPRCGW LVVXHRPUQDWXUDDIBMWRSRUWHG
WKULSV WRMSRHUDKMURYMPRAI HJJSOD QW KHRNVWIIBRHYRWDY B Q\

D E R YWWSID W K RDV K¥HL U XQV KIHQ VHEFMH| Q 1 O X HRIFHHQ Y L U R Q P HDG-WWBED VH FW L Q J
PHPEUDRBUU MR UXD VYV DIHGKHGH Y H O R RIWMHKIWK U IQSVH Q HYADLWFL DIWL R Q

LPSRUWRIRQOMW R IMRLURFTXLVDWGR@ WD E OLYKH Get al OEPP/EPPO
YHFWRBPSHWHQ@RKH K\SRWKHWKW W{jletin + 7KHPHWKR® QEH
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VWDQGDDQQRHHG MM W HQN[ISHULHQ.FH .
WKEP@USKRORCB[HFQ[MDLILF‘DN\G.\QBDQV\%GW” Sex

D UW KGHR Q DHDWD OWMLPWA KVHW U ISFUHOH Q WHHEY WHU .: 3 & RRSHU 3 ORXQG /$
UHVXWOWWXE VSHFDQ®/KWLJIKFARYV WV

4X DU D QUDLER DIWRIHRMHEB HQWLIRFDALRQ(QWRPRORJ\ &DQEHUUD $XVWUDO
T. pami KDYWRHLJWKBGYDQWDJGE V

GLVDGYDQWRDJHIWSOR\L@&5 RU /DXUHQFH ORXQG#FVLUR DX

PRUSKRORJLFDO H[SHUWLVH RU ERWK
.HOOR LW WXWL®Y DMRBH\RW LW UMW

_ S LQ/ RXW KXY @ UIDQ& Y HIUHDGLWHUUDQHDQ
Spring precipitation affects  FR X Q WIE H@®WWH [ X DELE\R U DIQIED Y H
Frankliniella fusca (Thysanoptera: EHHGHPRQVWWHEKWNB SHDSIHULRIG

Thripidae) population growth and VH[XDPWLIFWW\K 0DOKBWRGRRHRU

Tomato spotted wilt virus spread ~PRUHWKHPLEDOWU D RMAKIQQW/XPB OH

within patches of the winter annual DJJUHJDMQ®Q WD DVOMRV K H V H
patcr _ DJJUHJDWLRQV IRU PDWLQJ

weed Stellaria media

9RVV 6& .HQQHG\ ** Resistance to the thrips vectors of

1RU\&E>UR(6M@B/@H1YHUa/l-Lw-ka@H[_tomato spotted wilt virus (TSWV)

‘HVW 5DOHLJK 1RUWK &DUROLQDPOAWYRVV#QFVX HGX
‘HVWPRBH$OOHQ 'DYLHY :LOVRQ

,QLRUWRUR ZLQ@IDIDQ ZBIGI GYFOXGRQJ

FRPPRBKLFNZBtelgia media, DURMKH

SULPIYRXWAH6:9 LQRFXWXPWSUHDG7DVPDQLDWQN LRMIX WH. F X OBMX/MHDA F K

WR XVFHSRAMLE®®Y S U LE)AFrankliniella 8QLYHWRMILDWPDQ@UR Y WH +REDUW
fusca +LQ GARWHWWKNSRWKWKDWLQID®QPDQLD $XVWUDOLD

LQIOXHYRSXO DIWIRZW K. fusca DQG
VSUHPRIG6:9 DPRQILQWHUQ XDHOHGYV & HQW BPIOH Q/MHE R U DWSRU\Y HURL W\
SUHFLSLOMHDWBIQREDL P ZHIRD QLS XODWNEDQIWLYDMWH +REDUMBVPDQLD
WRLPLF D\HDG XU LXDKIL AK fusca $XVWUDOLD
SRSXODMWQABEQYLQFLGH@®BRSNDFKHG
HIFHSWLRIQBGEBQE ZKHRfusca &DOXP :LOVRQ#GSLZ WDV JRY DX
SRSXODWQBRYLQFLGHERBBHQXVXDOO\
ORZ5DLQIDEB®HRBVHADQLS X ODHHNGD,\Q SR W DIVQRH F WZLRAIR P D W B R W XM_HOGV
XVLQBRPELQIRWIRVEKLHDGHFYHUKHWEBYVSRYL6EVDUKWSRUDEBX.® RV DR
VSULQNEHYWNQSHULPMQWWDWEHQMARQVLGHUDEWDRIQ BRWDMURRSSLQJ
HV W D E OR.YHILEEH Q WSLIFW PRHVRPPRQUHJLRE®R XWK HHX WHUIRFDD WLFXODUO\
FKLFNZFHRIGW D IDQALL@INCRHX UFFIH6:9 SURQHY6:9 HSLGHP LIFGWW RG
DQAQIHVWIHWK fusca 7K HW UH D W PPapwWPsthology + 7\SLFDX® o\
LOFOXOR®HYRIGUHFLSLWDPLERQQQ I HFWLESRW DWW OXVWBORGBGURS
UDLQIBD@®WHUIQV KLIKOHYHRO ERUGHUWXDJJUHJZWWRQKHI RO G
SUHFLSLWDWILRN)LQJ UDLQID@GLQIHFWLBRB®VVRFLDWHIKXPPHWKULSV
DPELH@WQ PMIKWWHD WPRROWKGHG 10LJRWINXJJHDPADWIBRRH[WHYQDYV
SDWWHRIUQVQEXOTRQIPNEUXDDUFKLQRFX®QRBLP L IWMHVBHVIDPROQ 8BUHD G
$SURMD)\ZLWK UDLQSDW/AVEHXDIMVORILQIHFWRRGAYHQ/ RPMDULHTASL BV
RWKARQWIKWJIUHVWICRD\WHYHDID VGG UHDUR R QIHF®RI\GDKVDREHHQRWHG
VWURQUG/LIQLILKFDBRWERWWEDLQIDRIOOVRIXBIWKNQRZT®:9 WKUNYSHFWRU
DPRXQW®XPEHRUGD\YLWKDLRQWKHVSHFRDHMRXQGEXVWUDRXR/G
LQF UHDP usca SRSXODWQ GV HPIGActa Horticulturae + RQONZR
76:9 ZLWKAKLFNZSDVEFKORZOHRBUHThrips tabaci D Q Brankliniella schultzei DUH
WKILMHODWLRRVEKHXSY HIXROS UH G L FVWIVY/.R F IZD WHRAV D@ R X W K$XKWQV UDQG D
ZKHYXVFHSWULE®WBWLIJKHMWRN LQ@DVPDAQRM\tabaci :LOVRQ 7KHUH
76:9 LQIHFWLRQ DUBRF XU U HQIW F VP IHWWHK FDGND L O IIRAUO H
FRQWURBOLQDRSRWDWR/WHVLVWDQFH
SURYLOGHWRPLVOADJI WWW B D WRHU \
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76:9 PDQDJHP R®W- et al Plant 9L UXVIHYW K HD P L Gunyaviridae HQFRGH
Disease + ORVWUHHGIWRJIJUDMWYYHOAQRISHRSURW HL®B% ZKLFKOD\
IRFXRWY LUXNVLVWD® DB Fatal HVVHQW DH®L UXKY W QW R \F\N C2AMR |
Plant Disease KRZHYHYLVWRHNW KBULPDRIEMHFWLFHWH YV HDUIWMZKR
YHFWBQURYYBDEXGE Y HPR/APWARRIHW KDUD FWHKIHLQHG L Y L B R D B YTomato
$7 Annuals of Applied Biology spotted wilt virus 76:9 *1 DQGg GXULQJ
+ "LITHUHQFHMWKBHUFHSR/QBEADUM\IHFWYLRQW\KWHWKURSFEIXRWV KLYV
SHUIRUPRM.Rdbaci RQSRWDWB¥YMHQHQG, H[SUHVDKGSXULILH&ROXEOH
SUHYLRX&YFULEHGJLFKR UHFRPELIQRD@ARWWKH SURWHLOG WR
(SLGHPLRORBGWKKEHYHORSRHOQMW NGLUHWMDWHSRW KMKDIWS O DDV R 0@
DVVHV VPR W KRFDQDJHFRHWORPDWR :9 DFTXLVEWLRQUIFSWERXQ@DUYDO
VSRWWIHINLUX¥6:9 LQSRWDWHRKHYV WKUPRBE JXINLW KRBV VLYV VRDRW KH U
7KHVLBQLYHUVRW\7DVPDQLDLHOLUDWORWHAKEQH GV RVK UL SYQn vivo
SHUIRUPRQ¥RPI RWDWR LHMLIHKWELQGDYYDIKLWIISHE®O Journal
VXVFHSWREOHQIHFWKHHRRHF KD Q L Fd @iolbgy + ,ODGGLWLRQ
FKDOOHRDMGIHMHZSOD OMXFFXMER UHGXEBOGDYPTOXLVRIWARQWHYHBOHG
LQIHFWILWRLYY G LDPWKHWHGO G LKIDOOWHLPPXQRODRIDODWEID®IXWN 7RWHVW
VKRZZLITHUHQ@FXRERIR QLR UDYG WKHK\SRWKHVKDPW 6 LQKLELWWYVXV
IHHGL@IDPDIWMWFURWRWDWROWLYRDUDQV P LBAWVLIRQLISQN HE WWHL Y HDQ
VXIJIJHVWHQUVWORYRWK U IYSHWFWRY DFTXLVDWERIWULBG3 RQ76:9 DQG
PRVWLNBOGIWLVWEDREHLOVKIHRURI *1 6 RU/6:9 DORDA® KHWHVWHWKHLU
DWWUDFW L R QD@ESWEHMLNVQWARGAH. P\ELOLWUDQVEIOW R HBLV FVMIW\ VL]
UHSURGXFWOL@EREIS ODFXD UDFWHUHSWUFYRQW KU LISW HDQ$$3 RQ76:9
NQRZY RDOWWKU LGBVQGUAHGLDQG WUDQVPYMWINMNMGEZHYRQO\ RIWKULSYV
UHSURGXHVDWHRXWURGEWFHINWD O JLYHDB$S3RQWKHRPE L Q DWUWLHRWRPIHQ W
. Entomologia Experimentalis et Applicata 76:9 DQG&1 6 WUD QV PYLMWMI/NG VW KH
+ .RVFK[HHWO , QMarullo ILUBWVFULBWUIRXR VP LOKILEQNDRQ
R, Mound L, Editors. Thrips and tospoviruses. JO\FRSURIREX@DY OHXWHEUDWH LQIHFWL
Proceedings of -the seventh International PHPEHRMWKN)XQ\DY LH Q®RHRUAM CEQ V
Symposium on Thysanoptera, + 6XEWCGBH GHSHQGMHGWF\WRYGE XULQ@IKLYV
YRODMKHHOAH.EDOHUH@QERWDIHFWAWLYDURFHWKHO\FRSURD/UWHH]} SRV HCR
KD YEHH HLQG HQ W 8 DLUIHB L FIXQVKBGBIWYRHOFR Q G L RIIRRQAGHZ LW KLAG R FYWVYEFOH YV
PRQRWHUB®@HWT X LW HIDSLHUBHRED R XAD X V MW SURWMERDQBRQIRUPDWLRQ
SUHIHUHMQUFHKOY WKRZ®QLRWKULSRID LIQUWKG@WLI® WKWHR @ MV K6 : 9
GLIITHUH@WWZWHEKE W RXWWIHUHQFM\W R SURWHLWA¥ TXLVIWLURGBAWVH
ZKLFRD\H[WHQ@&RW IFW R W LWYDQM. YXEMHF¥RMHEB ISGFRQGLWBRXQV.ZDV
I URPLIJKWBDUN JURHAHADIHOLIKW JUFHOHQDYBEL GEEQGLFIDWKDRD GHUDRHV
WRDUN SXWSOBVY.UXWUDQVP WWVWLRE® GHSHQFIERHRIWUPD AWK RQERBDVLVWHQW
KDWHKRZ@ U\IODHIYRIDNFWRBSHWIHD EHWKWHUY IDQ/D IXVLRSRQURWBXQLQJ
ROQOLMXUB8BXODWRROMIRIK LI IHUHIWGHSHQIBAIQRF\W.RY WM L$HOHVD O
ORFDWIRRB8LIITHKRYWXYWHIIRDWMN Virus Research + *s DOVR
QRZARFXVR@EURDGSURDEXHVWLIPRVQLVWBLAWR S KRER B WK DAV HUDW
FRORSUHIHUHXHPLFDHONHU UBIQEG HXVLRIOS W GEHWQ U PR KRVW PHPEUDQH
IDFWRUV XQGHUSLQQLQJ YHFWR UXVNR R@NR GQKFHHY 6 G L GKIWS R W K MAKLD W
76:9 HQWHWYULBVWGIXAPHOQ@WY D
: S+ GHSHQRBHDWEQ & KB WV H U DHY
T.he role of Tomato spott_ed Wll_t Y L UDVDW D F ISRIRQUIKLL@ &1 X O F W DRID V
virus (TSWV) glycoproteins in IXVLRQ SURWHLQ

virus acquisition by thrips

'KLWILHOG $( Broad-spectrum resistance to
'"HSDUWP IRQWQWRPRORMLY HU\RU V\RIS'[IFIC'[ tospoviruses in  transgenic
'LVFRQVLQ ODGLVRQ :, tobc_acco carrying the cor]served
region of the L protein of
DHZ#SODQWSDWK ZLVF HGX Watermelon silver mottle virus
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<HK 6 ' &KHQ 7 & 3HQJ - & /LX) [/ :X </

"H'S D UW FRHEOD @DW K R @ R WL R Joharacterization of - Calla  lily

+VLQJ 8QLYHUVLW\ 7DLFKxQJ chlorgiig, zsgot  virus  as a new
tospovirus species

VGIHK#QFKX HGX WZ <HK ' &KHD & /LQ + +VX 7 &KHQ

&RPSDULR\/IW(&GHGXHHSBURWIE)[PQE\QJ& &

WRV SR Y LBHYHHNCKHIBKWIH J LIRRQ W D L Q Qi | w ARHEIWD SV K R @ B W L RKXQ J
UHSRUWRWLIRI 513 GHSHQGHAW ,\| 93 §QLYHUVLW\ 7DLFKXQJ 7DLZ
SRO\PHWHBAE. VRQVHBFARU G VDK D\
'1$ IUDJPHRWUHVSRAORBKBRQVHUY&G {SpDUWPRIQGBW ULFXOBMLHEXOWXUDO
UHJLR@QWV ¢ RIWKHYLUDSH v H DaHKY RAHHO W 8 YW OFXHEBW X HD O F K
silver mottle virus :60R9 WKW\ SHH P E HRRU
WKBOR9VHURJUWADNVSORDHEBRGLILHPD L FKX' QYW USFWLFXOWSWIRY HPHQW
DVD WUDQVOBFWROQEWHMFWLQDQ gWDWLRQ &KDQJKXD 7DLZDQ
Agrobacterium ELQDWYHFWR@ DGGLWLRQ
G XSO L WDWRHRG RRQWW RB G RROXVYDPHY G\HK#QFKX HGX WZ
VKIAMWUHG GEW K¢S VW UIRHWRHR QVHUYHG
PRWLIWVHIJLRWRIJHQHUDVQMVUDQVOP BRI SR GIHWVIV QOMHBIDPKORURWLF
FRQVWUXFWWQG /PWV UHVSHFWMNSHR®L UX&/& 6 9W K FW X VAIKO R URIRW V
$QWLVBQERYHWHWISEGROWKHR QVHU UH® J LWR P L JKWWH MERH O ORQVKRHL GG OH
UHJIZRQIHOFRQ VW UXFOHHIR WIS/ O H D R MMM | H F AVIHABOLBYILIHAN R O DUNRHPG
DQG/PGV UHVSHFWIUDHOA®QQRN FHQWUDLZDHLULRRIV WR QPLQ
Nicotiana  benthamiana FDUU\LIQQGLY L GaXIPDP HAWHHUHR X QSSUHV HQPW X GIIW U D FW V
FRQVWUZXB\WYDOXDWHGMWRY SRY L WXQMK & WW IBLVMH F W IRR GV V H DO H BB YEN V
XQGHWHHQKEFRWG LWIRDEFGLWLRQOHFWURQRVFIRGGW KWUDQVPLBAVLRQ
:60R9 RWKBUVWMWRWERY LLWOAHGEWRPE palmi ZDVHYLGHQFRIG\FO RQBO
Tomato spotted wilt virus 76:9 Groundnut PROQRFORQDWLERGL$EYV WR WKH
ringspot virus *569 Impatiens necrotic spot QXFOHRFBSRMVWEHLEY RI &&69 ZHUH
virus , 169 D QRganut chlorotic fan-spot virus SURGXFHGNFURVYV UHRBVWRRHUYHG
3&)9 ZHUMVHGRUDVVDVP :/PW ZKHQKHDEEDR@W LV HWRVK B &69RU
/PWV:/P$V DQG/PGV WUDQV DHQIHAAtermelon silver mottle virus :60R9 13ZDV
VKRZH® UL UHRHVYHVLVVWIQER XWHG R HDEFMWWKKHW H U R ORIRXNE Q
:60R9 ZLWK RXRM OLQHWD\HGQGLUHEWPH OLQRPXQRYV R UEHDN
DQG (/,63$ DQGPPXQRE ORVWIKGR QW UDU\
OLQUWINVSHFWRREGWKMH QHVM$EVSURG X WHR& 6913 RU:60R9 13
UHVLWWEBQRO WKHAHHJH. /P OLQHVUHDFWIHF L | IZADKEKR PR OR DRXWLJIHQ
/PWOLQHMPWWLQHP$VOLQMYG EXWRWLWHKKKHWHUR ORIRMXMER W K
/IPGVOLQAHWWHHVLVWRQFH :/PW (/,6$ DQAPPXQRED®HIO\\GHY X RWV
OLQH/P$V OLQEHRG:/PGVOLQAWUHUHYHWWVID QVFULSW LR @ KIRION D HF WD R
UHVLWAMRBQY :/PWOLQH/P$V OLQHV57 3&5VKRZMWXKWWHRQVHUWKGRQV
DQG:/PGVOLQ@HUHHVLWWR RN QG WKHIHQRWRVSRYDURVHVH@ W69
/IPWOLQH/P$V OLQB@G:/PGVOLQHIXWULPHISHFWBEBFKH JHQRII:60R9
ZHUBHVLVWRDEOWORUHRY HAPWOLQHDL OMEP SO'LLS$ 1UDJPHQW W R\& D3O
ZD\KLJIKWONVLWWB@OWWRYVSRY LUOUVH MV URAW&E69 L QI HFOVHEVKW & 6 96
U HV XIOWGUL. F DWKHEY®U D Q V WHRHFPER H3/1$ ZD\WGHWHUPLRHG QWMOHQJIWK
FDUU\MKIBEG5SFRQVHUMHIGEBQRYLGHWIKQL QY HWWB®MWD QG HQ ®A\WQ & ZR
EURDG VSHFWHWXIPYWDWRHGLITHUHRBSWMQHDGLQDP H\WQFRGWEH3 DQ ®
WRVSRYLZKAWSBURDEKLQSSOLRWGQRQ VWU X ESNKSDROWHQIQDPELVHQVH
HFRQRPURSNKFEWHO @ @ RPDWR DUUDQIJHBHOYWSLFD@WHUPIMHOGHQFH
WKH FRQWURO RI GLITHUHQW WRVSRBY&Ak8\KI8VV KD UHDB M P EHRIWKH
JH Q X¥ospovirus ZDWOVERRWLBHGEXHQFH
DQDOWQAGLFIWKBWK&& 6913 DQG6BYV
SURWHKIMOR D P L QORF LLIGGHQW L W MHR/
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DQRG WR UHV S HF W L WMKIOR Wius 3%19 LOQWKH60R9 VHURJURXS
RI' UHSRUWWRBVSRYLUBYXHYRIHQHAWHBHIRBH-RQF O X\GHHDWKHBURGXFHG
GHQGUR DWDROWQELFIWKRB®&69LVD 16V 0$BM DFAVWWKKAR P P RHS L WRIS/HK H
GLVWEGPWHWW KHH Q X&s5povirus  : H 16VSURWBDR®WXKYVHIDRWV KBIHWHRWLRQ
FROQFOXXKBRW6LWDOQHINRVSRYISHWrAVYIBVITHUMRWS R YIHPEHUQYWKHOR9
EHORQJLQJ WR WKH :60R9 VHURJIHRXBIURXS

Production of serogroup-specific Apple pollen as a supplemental

antibodies  using the plant Vviral food for the western flower thrips,
vector  expressed non-structural Frankliniella occidentalis

NSs protein of watermelon silver Response of  individuals and
mottle virus populations

<HK ' &KHQ & +XD@®J: .XR< : /LX =KL - J)LWFK 9DUJROLHMH&EKROV -5
)/ <XDQ& #VX + 7
'"HSDUWPRIG@D QWRWHFSNIURGXOWXUDO
'"HSDUW RHIDWD YWV KRQB WL REXQ J&ROOHMAIHIKRQLYHUVYXMDQJ
+VLQJ 8QLYHUVLW\ 7DLFKXQJ &KLDPDLZDQ

J)ORUWDPOEX UV BO\D @WVHDYUFEIKS 6 '"HSDUW RHIQMRORYLOQLYHUVLW\
'HSDUW RHBQ WL F X GBWXUHX BBWM X HDOAFKUQDOO .DQVDV &LW\ 02
6HUYLFH %HOWVYLOOH ODU\ODQG 8 6 $
'"HSDUWPRIQWWRPRORXQVDOWDWH
VG\HK#QFKX HGX WZ 8QLYHUVLVWYVW WHUINVOID QKDWE&DQ

8 V L QM KzHcchini yellow mosaic virus =<09
YHFWRKBHAS 1S HQFR®QHR@Q VWUXEBMX UDRDUJROL#R]JQHW NVX HGX
SURW IRL @atermelon silver mottle virus MQHFKROV#R]QHW NVX HGX
:60R9 ZDWXFFHVMWHIPDSQWGIMMMGXD VK
7TKHH[SUHVINNSURWHIVAKK LVW L\ DQHSHULP HTHWSBHUIRUWR® YHV WA KRB WH
ZDVILUVMWRODBNMEKHL 17$ DIILQLWQIOXRM@MPEHRO BHOPRWDPBHODWLYH
FROXP@QGXUWEBKMULIEWRGLERGHFXXPLGR@\QGLY LOAKB ® WWR U PD QW/Q
VXOIDWH SRO\DFUHODHPQBHW UR S KSRSEKWVLIDIW RE @/ IRV KHH VW HURZWHW U L SV
6'6 3$*(IRBURG X FRAOLRXE BIQW L V HEraoRliniella occidentalis 3HUJDQGH
DOQBRXVMHRQRFOBRQWQERM@AWIKH 7K\VDQRSMKHUBLG@H[SHUL P HIQWKY
UDEEDOGWLVHNSXFLILEDDOWH®BWK KHLQ G LY IMEKIDIOND L O CREE B DR GSVO DV
FUXGR W LUGNKHI[WURIEFBMRY9 LQIHFVWHENVXRH DSSO$ROOBQGO\FRSRGLXP
Nicotiana benthamiana DQGURVMDFMHMKVKRUWBOQH B HOR SPIHRBAD BHQFH
WKBWKKILIJWHPSHUDWXUHJORFIROMWIVAHER P IJIWRGXBORPSD WHRHDIR GV
LVROPWHRIKDSVLFKPRUWRVWL&D &9 DORG@HPLODVROWX®ERUHII®DID® G
, WLV QWH U MVRYR WK DWKBIV FLMXE GRHDQXPERBJJYDEBIHP D®HGEDX HUH
SURGXFUBP VWDEL®LEHWEGRPIQHWHDMWWWHKSUHYV HIFRIO GOEWHDIR GV
(" & * RU ) & VWURQWXIDRREHDRGNYORQUIHW L@ RWIIHFW
UHDFIMHNE(W U DFR/E/O DWW MWXHW FWAVHDQA) Y LRODAH Q IRMMKVKBUHRYLSRIVQW LR Q
ZLWBOR9 &&6RED&ED EGIORQWRKIHRYLSRVEWURBGS/LHWFOXEHQBHR GV
'60R9VHURJ WM BX\O HWIRKINGY SOXSRKROOGHKRUWWERHEQ HU DWLLARHD G
RSHUHDGIUPIPRAS) ZHUH SUHWEYWGHSRSXOD®/RREOWQ P B QG Q FU H IMH/G
=<09YHFWRWSLWRBSSLQ@KHJHYVXOWNS UR G XIFRMIAHCN KH QW U L QIVWAH
LQGLFIYWBGWOK WOHIEWDUDMMOHP LQRLQFUHBPRRSDUMREHDQRGDORQR
DFLG W RIWKH[SUHV\H&9 16V H[SHULPHRQ@SRSXODWILBRRXWZXKD V
SURWH{R)HURO RIFOMRIXS @ HBWKK HPHD VX ZH®&L | | H UHRX QRY ¥R O GRHXQ
VHTXHQPKLJQPH®OHY HD OMIKGD W KHE HDSR GVQ GMWIZ BH O DKXPYLHG LWD H V
0$EV WDUUHWREKIH\VSURWMIQGKODQG DQB®QWZEHDWXEVW WBRBRY
FROQVHWDPHRDIIRXDYDLODHOKHHQ@FHOHDYIHW 5+ 7KHBUHVHRWBPRRXQW
:60R9 &D & %R & 69D QFranut bud necrosis SROOKIIGORHIITHRM SRS XO D WLARAON K
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UHJDUGRHWXHRWKHKHWULDEQUH\DWRD\EHD | IHF®W\B®R O OHOKR\S/D D QWG
SRSXODIWIIRZORRFXUNEGHMUKKLJIKHBW KIHDEW RQWL W X D WIZKQ FKR O KDY
UHODWKXYP. GLWH JID UG @H WK E VW U DWW\ OBIX HRQWHHJI R Z WK, occidentalis

3RS X O DWRRRIKUHDRVEHDSRGVKD GRS XO0DWR A QKOMWQ HDWKWESKMGDWRU
R (E H DAQH D YHIW'S LUHKS RRIGW YQHX W U L W ERQB6X V H.GD Q. Q W H J B D @Y Bl BH PSHILD/D
EHQ HR LSRR O ORIED occidentalis WKEWQHILRU FRQWUROOLQJ WKULSYV

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



	VIII International Symposium on Thysanoptera and TospovirusesSeptember 11–15, 2005Asilomar, Pacific Grove, California
	Organized by: Diane Ullman1, James Moyer2, Rob Goldbach3, Gerald Moritz4
	Diversity of Tomato spotted wilt virus isolates in the field
	Flower thrips, oviposition and dispersion behavior in early-season blueberries
	Natural occurrence and genetic diversity of Tospovirus isolates from India
	Characterization of Frankliniella fusca dispersal and Tomato spotted wilt virus incidence within fields from wild plant hosts
	Thrips and Tospoviruses benefit from jointly challenging plants
	Use of entomopathogenic nematodes for the management of western flower thrips and tospoviruses
	Temporal and spatial distribution of thrips in Israel
	Spatial dynamics of spotted wilt in georgia grown tobacco and peanut
	Influence of morphological and chemical constituents of plant foliage on thrips host selection among the botanical collections in the Temperate House, Royal Botanic Gardens, Kew
	“There’s no place like home” – Tospoviruses in Kansas
	Improved Tospovirus management systems for greenhouse flower crops
	Exploration of gut bacteria in Frankliniella occidentalis (Pergande), Western Flower Thrips
	The nucleocapsid and the non structural small proteins of Tomato spotted wilt virus (TSWV) strain Br01 are not sufficient for eliciting lethal necrosis in Nicotiana benthamiana and local necrotic lesions on Nicotiana tabacum
	A sequence specific real-time PCR (TaqMan®) assay for Thrips palmi (Thysanoptera: Thripidae); Its use and advantages as a molecular quarantine identification tool
	Analysis of intra-plant Tomato spotted wilt virus infection distribution of Nicotiana tabacum L
	Australian acacia thrips
	Timing of application of Actigard and Admire for TSWV management in tobacco
	Strategies for Tospovirus management: TSWV management in peanuts
	The role of some intrinsic and extrinsic factors influencing take-off and landing
	Development of a laboratory bioassay to test flight responses to semiochemicals in the western flower thrips, Frankliniella occidentalis
	Management of thrips using natural enemies
	Breaking of virus resistance in tomato associated with synergistic interaction between Tomato chlorosis virus and Tomato spotted wilt virus
	A Molecular identification for economically important thrips species
	Contemporary issues in Tospovirus molecular biology
	PCR Amplification of RNA of IYSV and TSWV recovered and stored on FTA cards
	Can transgenic virus resistance work in the real world – what about TSWV?
	Biorational control strategies for Scirtothrips aurantii that minimize non-target effects on arboreal and edaphic predatory mites
	Ecologically based management systems for thrips in protected culture
	Strategies and issues to consider in traditional breeding for TSWV resistance in tomato
	Can diel activity patterns in the western flower thrips be exploited as part of an IPM strategy?
	Factors in low transmissibility of Tomato spotted wilt virus (TSWV) in asexual onion thrips, Thrips tabaci (Thysanoptera: Thripidae): effects of virus infection on longevity of thrips vector
	Overview of TSWV transmission by Thrips tabaci in Bulgarian tobacco fields
	Transmission of TSWV in greenhouse crops in Bulgaria
	Thrips and Tospovirus management: an overview
	Do thunderstorms affect the flight behavior of thrips?
	The chemical language of thrips
	Wolbachia – protected or not protected is the question
	The N protein of Tomato spotted wilt virus: the putative elicitor of a hypersensitive response (HR) in Capsicum chinense
	The thrips complex associated with onion in Colorado
	Molecular characterization of resistance-breaking strains of Tomato spotted wilt virus (Tospovirus, Bunyaviridae) infecting resistant pepper carrying the Tsw gene
	Natural infections of Tomato spotted wilt virus (TSWV) found in weeds around tobacco fields in Georgia
	Host ranges and potential as pests: ways of some thrips species in southern areas
	Effect of verbena as a trap crop on incidence of Tomato spotted wilt virus in chrysanthemums
	Expression of a viral polymerase-bound host factor turns human cell lines permissive to a plant- and insect-infecting virus
	Isolation of entomopathogenic fungi and their pathogenicity against the Chili Thrips, Scirtothrips dorsalis
	Thysanoptera fauna of Shiraz and vicinity
	Pest thrips in Iran: An introduction
	Anatomy and development of thrips relative to Tospovirus acquisition
	Thrips Identification: Classical, digital or molecular?
	Evolution and genetic diversity among Thysanoptera
	Plants, thrips, Tospoviruses – the enigmatic triad
	A bunyaviral-type virus with unusual genome structure is associated with the ringspot disease of European mountain ash (Sorbus aucuparia L.)
	Environmental factors affecting Tomato spotted wilt virus (TSWV) symptom expression
	Complete sequence of the glycoprotein genes of four tospovirus species belonging to the American cluster
	Epidemiology of Tospoviruses in South and Southeast Asia: Current status and future prospects
	Life history traits and nucleotide sequences of mt-DNA of thelytokous and arrhenotokous races of Thrips nigropilosus Uzel
	Reproductive biology of Thrips tabaci from New York onion fields
	Genetic structure of TSWV isolates collected from epidemics in North Carolina (2002) and California (2003)
	Color morphs of western flower thrips in California: Phenotypic or genetic variation?
	Phylogenetic Analysis of the Genera Frankliniella and Thrips (Thysanoptera: Thripidae): the Evolution of Virus Vectors
	Management of Tomato spotted wilt and Its Impact on Tomato Production
	Epidemiological and molecular aspects of Iris yellow spot virus in the Pacific northwest
	The development of a comprehensive IPM program to manage western flower thrips and Tospoviruses in a bedding plant nursery in California
	Developing Capsicum and tomato cultivars with resistance to Tospoviruses in Australia
	Impeded spread of Tomato spotted wilt virus to pepper plants less preferred by Frankliniella occidentalis
	Diversity, similarity and seasonal variation of the thysanopterofauna in Itapuã State Park, Viamão, RS, Brazil
	Thrips species (Thysanoptera) on strawberry, persimmon and grape in the Gaúcho Highlands, Rio Grande do Sul State, southern Brazil
	Epidemiology of Tomato spotted wilt virus (TSWV) in vegetables relative to thrips population dynamics
	Evaluation of hot pink traps to monitor pests on ornamental crops
	Population dynamics of the New Zealand flower thrips (Thrips obscuratus) and possible consequences for the incidence of Botrytis bunch rot in grapes
	Tospoviruses Infecting Capsicum and Tomato in Australia
	Views on the parameters of vector competency
	Practical application of the ITS-RFLP method for rapid identification of thrips larvae
	Ecological and physiological factors influencing transmission of Tomato spotted wilt virus (TSWV) by Frankliniella fusca and F. occidentalis
	Effect of organic and conventional production methods on thrips (Thysanoptera: Thripidae) species occurrence in field grown cut flowers
	Thrips and Tospovirus in Southern Australia with the Main Emphasis in the Sydney Basin
	Thrips-plant-interactions: Evolution of host selection, feeding and mating behavior
	Macrozamia cycad cone traits mediate thrips and weevil pollinator behavior
	Plant volatiles and thrips; Are attractants arresting?
	Expression of Tomato spotted wilt virus RNA and protein in yeast from cDNA clones
	Intra-specific genetic variation in Thrips tabaci
	Efficacy testing of dDifferent IPM methods against Thrips tabaci Lindeman (Thysanoptera: Thripidae) on cabbage and onion
	Acetates in secretions of thrips
	Genetic diversity and evolution of Tomato spotted wilt virus (TSWV)
	Analysis of Tomato spotted wilt virus (TSWV) transmission by Thrips setosus
	Host plant resistance to TSWV: current status and historical perspective
	Thrips Vectors and Tospoviruses: On the Edge of Adaptation
	The curious incident of the thrips and the Tospovirus
	Identification of Thrips palmi: Morphology Compared with Real-Time PCR
	Spring precipitation affects Frankliniella fusca (Thysanoptera: Thripidae) population growth and Tomato spotted wilt virus spread within patches of the winter annual weed Stellaria media
	Circadian Sex
	Resistance to the thrips vectors of tomato spotted wilt virus (TSWV) in potato
	The role of Tomato spotted wilt virus (TSWV) glycoproteins in virus acquisition by thrips
	Broad-spectrum resistance to distinct tospoviruses in transgenic tobacco carrying the conserved region of the L protein of Watermelon silver mottle virus
	Characterization of Calla lily chlorotic spot virus as a new tospovirus species
	Production of serogroup-specific antibodies using the plant viral vector expressed non-structural NSs protein of watermelon silver mottle virus
	Apple pollen as a supplemental food for the western flower thrips, Frankliniella occidentalis: Response of individuals and populations


