596-0338-08 49991 9PN 53909 020N N1

D2)°¥9)2 DYDOYIN HYW NI2TNN PYWNN NDY

Developing an integrated management program of thrips in stone-fruits
MNOPNN TIVNI OYNIN WD JIPY v
7”)’
'owYTR NP A0 YR | F1P-12 1T, 13I8 DN

198 91 N2V NI2TAY 1IN’
NIVING NPONNN PRYPNN IPNNN SN’

Haim Reuveny, Integrated Pest Management Center, Northern R&D. P.O.Box. 831,
Kiryat Shmona 11016. Email: ipmc@zahav.net.il

David Ben-Yakir, Department of Entomology, Institute of Plant Protection
Agricultural Research Organization, The Volcani Center, P.O. Box 6,
Bet Dagan 50250. Email: benyak@volcani.agri.gov.il

Michael Chen, Department of Entomology, Institute of Plant Protection

Agricultural Research Organization, The Volcani Center, P.O. Box 6,

Bet Dagan 50250. Email: michaelh@volcani.agri.gov.il.

Rike Kedoshim, Integrated Pest Management Center, Northern R&D. P.O.Box. 831,

Kiryat Shmona 11016. Email: ipmc@zahav.net.il

2009 "y V’OVYN O

DINIPNY METNN DINNN DN DI NINYIN DI*N NT NI DINSHNN

APINN NENN



mailto:ipmc@zahav.net.il
mailto:benyak@volcani.agri.gov.il
mailto:michaelh@volcani.agri.gov.il
mailto:ipmc@zahav.net.il

8PN

2939 8
PNV MMIPNN PIVA DY NN DXMNIN PIYN NPIVPIN M9 MPIYY DIVON PP
91901 MY 91 DY DY NINNINN YAHWA DIXOIN T DY DI NON DIPIIN PYHN NI
POPA MPY DY DT MON NYAPNN ,NNMI9N NNPNI NYNN SDIDM DNON OPwnn
.D190NN NIRXIND

APNNRN MHIVN
DM NN AP DX09IN 7> DY DN 1192 P3N NN PIARY PN MOV AIPNNH MIVN
.27 MO DIYSNN OV

YN MLIY
N MY DY NP NN PRID MPIN DOWNT 12 TIND NYIAPY DINN PR PIND
TY NOINK DY DXTYINI ,NYI MIN TINT DXXY YY NIPIAN NIINA ,DXIVNN DIOINN
N MTIDDNI NV ORNNN 19D DY MIVIRD NPT NIATIN MDY NPNAY .POVPN
DMV NN YPYONL M9 MINNINN THNNA DIWIAP D TYINI

99758 SINSID

23 NINT NMYY .02 MDA NIYY NYIIN ,ONVY DITDND PN DINND DTN P3N
WONN XD MTIDNA .ATHN NP DN M) DY ,NPON> MPIY MPINI MININ NIVIY
99D VIDY 12 MYYD 7PN I KDY TPNAD NN KD DTN ,NNYN NNNI MDINX Y TPIN
ND DY DXPYON DY DM NIATNN NIOY NYIAPD DMOMNN D31 .NI1ATHN PIIN NN
NIVNN NNIT IN YIN PN DYOINNY NN .DINN PN NN HPMYNRYN NNNSN NYIAPNN
DXIN DY DI NV P DY 1INV NI2TND MIVINRD NPT .NNSI NMIAND NHATHY
D PNV YT PNINN .DIOINN PP NNNINA NNONN NIPN XD N NIPHN2 DN DYV
DINYN NDM YT DY PN DINVIYN) DXDMINND DXDINN DIVONM MIPYSN YPT) NNNONY

NI

MINSIND DIV Y20 MY I1IP09

NYIYN MPONN OTINDY DXOMIN T DY MNINN DNVOND MPIY DX PIAND NN
NYAPNNY NTIVN .NI2TIN OV MDY NYIAPDY IPNNN MM TIPS TIND NNIN M2
oY DM DN .IYAN PNIND MONMNN NIAMNN DXNVIYNI PRID PO DM NI
D»»YY)2 OXOINN NIATNY MDYNN NN PADA NTNRYN DIDIND PP NNNANY ©YPWON
YPTIY ANV OIWYNT INYIMY DM P DXDIDNIN DX TPNY IV 19N .OMMPN DIYNNNA
PPN 2NN DXWAYN 1M DXOINND J MPONN NNNINY NYIL NDD DY NINN 0PN

2990 MNNANN DY NYIY NYAVN ROV TI NYIN N NY1apY Tunn



NN

PNV YNPNN PIVA YINDNN DIIYN DININND PIYM NPIVPIN MO DIVON MPYN
DA0Ya PPy 119N NP DXDDIN DY MNONNY DIVONN P DXONYN 2D .NINN
DXNNINA DML TY NNPISN NOXNNND NYIN YOIV NNY 19D D)NN IMNNINN HY DMVYNIN
LIV D019 5 11)9) DINNY DX TRITVIPON ,DO0NITPN MIXIAPN DXPYON DY DM 5-7 DY
7Y MON DY OYTHINN DMINONN YN DIOIDM MINY .(IMD-70"70) DMOPINY ,LONIMN
,T17292 ©YO9IN YT DY DN PIIN PPN ,PNONN IPNNA .DIVONN NINIIND PLPA MV DY
SY DM NPT DMV 19T YPYON DI NIOYN MW NPYTID DD 109
)0 MO0 .M DIVONT MPOY PR NNNSND DXPIN NYIL DINYN NDD) DMYIL DIIIN
MY NATNN NIPY X MIAPD OYNNIND NITIDDNI NV MDY NPT

ApnnRn Mavn
Y29y DXNION DN HNIN DNIN DY D3N OODNT T DY DINN PN )PIN N

DY MNNONN Y20 PTVY NPIVPI MPAD

02992 N3N YPYON HY ONLIYD DT TYN) DMWY Ny ap .2

VNN MOWH NN TPND NIVN YVNI DXOINN YV ANINN NN TH )
2T

.D»PYY)H2 DXOINN NIATND DIV PYWNN MNdS .T

09021 9Py VI

P1Y 519590 DY 13 1NN NP DY092INN 217 HY DN PN NN LN

Y2 PO MPAN DIYIXI I TVIND DX YIAPDY DX09IN T DY DINN PN DX PIAND »TD
ATPNNN NNNA NO PXOPIN 13D NNIVPI OXY DY DMV DXTINI DIOIN DY 1PN MDMN
(NMINMYNNN TYIN 29D) DINY NV DD 101D DI0IN HY OYIV MDND MIVAND NN POPNY T
925°0 9910 NDN NYP DY YPIPN NN DY NADINY (N7Y2 PYIDID) LPVINX NV NINMNI
T2 NYPY DY 10N 00NN MO 0y D9y 100 -D MM Y YO .(0ya MINI-HIIYY)
(3 ;YN YNNNI MDN (2 ;D10IN MK (1 : DINAN DIIVY OXNNA OXNY 80 MIIMNN
NINND NDY 0NN R (5 ;MDN XOD D100 (4 ; (D820 DN DY PI) POPN N wTHIN MDN

oy »w \w (Frankliniella occidentalis) »719%9p DN DY TAX \Y 71932 NYIN NN D2

MNPN .YONI NNYN DI DIRINN DP D DXAVN) RN NV (Thrips tabaci) Y8an oy n
INOPNN APNNN NN INIMOLIND NPONNN DY NTAVNRN D1 PN MR DXODINN
DY 30 INNKY .(NT MNNANN TYN) DY 30 TYNY DHIN MIAPI TWY 10NN ONDN Y 935
NIVN M NPV WTINN 191D 0.04% I191D-1D701 IDDIN DXNYN TN NPPY 10N
P DY MIYARD NN PLPND NNT NNPNA INNINNY DXVIN NXR DVPY NN DIDIN
D5 POVLPAIPTI) DOPINN YT HY DI PN NN PXAND YT .MDNND NNPND TayN 9D

.DOIMIVNN DAY M



192971 VN MNYD NN 1PNY NIVNI YVNI BIVIYINN JY 2ANINN NN NHNIY .a
YOVNI 1IN (DOXYN DY DNAND M) N”D 300 DY NN N7 10 TVIPA Ty MITIOHN
D9 Ya¥) TNy Y51 .90 HiMNNN NN NPIVPI YV NIINN PHRYIY DYV NN PIY
NI POV GPY TRXIN MIANN DN IN .YPIPN Dyn 1N7O 250 NN N0 30 2MH2 DINd
,9Y) ANIN2 DINPIN NMID GPYN DY MOXIN TNYN NTIODN VI NON PAT NIV
NNN) NN DNV NPYNN PPN MTIDTN WYY 1IN PNNND NNNI .(29YN) NI 01T
DOMN NN NAPN .NIOINA YR DPONN PPN MTIDON NNNY H1ANN DYLNN

MY TYUNS UTIN DY MTIODNM 12NN MNIYN TYNRND MIAVD NNX NTIDONN

0099901 N9271Y D193 DIYINN HY MDY’ NYAPY DINDN NN L)

9290 YPUON Y MDY NIMYN NY AP .1.)

,D0INN NIATND  DIRNNND NIPYN IR WIPY YT DD NYIIN 107 2007 NNya
NPIVPI YONI (NN PNPY THNRT PO DY) NYIND PHRYI DOYVNN NN DY PIY SYOLNI
PNNND NN HY (DD PPOPIN 132) NPIVPI YONID) YIP PHRYA NN DY (DPND PN 1)
(1IND) PUIND DY DYDID AWKV (1 :19ND VNI DINDVL NN PN MNDN YD1 .INa
YLD DY NNI93 DIDIDY NWIVY (2 ; DONYN MINYNN N [ TAR DY SY DNNINI L3%
(3 ; (NN19N NOWA WOV NN 30%-1 MY DIDM TN YPO 1HWa NYRIY DIDM) BYPpIN
(@ ; (NN»19N NOWA MW NN 30%-2 NYNRT DIDM) BIPIN HVIP Y NNI91 DIDIDI MY
; (POPN DIV TV TIN VPO 2OWN SNN) NIYN I TYUNI 1AV Y3 DIPIN VP DY DIVID
D10 NOY nNPra (5
NO PXOPIN 32 ,DXTRIIVIPON NXIAPN 0.06% VONNT DY DIDIDMIN WY VIR PP 12
PUVPIN N2 .Spinosad-n NNaWNN 0.04% IND-1DTV DY DXOIDMIN WYY PIYN 2T MW
95 .17 TY DYOIN N2 YINDN MY DDIN DY 1M1 Y52) D217 DUIN DY DIDIIN Y¥II D
SNIPNI D12 DY 132N (NN DONY 5) NN Yava P D190
YPNNN NNNA NPIVPI SYONI NIATN PPYON DY DMDOY NYIAPD DD 159Y) 2008 NNYa
-90»90 DY DIDM :1 D19V : DININ DIDIDVN IPTI YON DI .0OYVNT NNNA PIY OYVNIY
DMIP1NY 23 MDYV .0.5% TINIDY DY 1WA 0.04% IMD-10MIV 2 919’0 .0.04%IMD
DYy 1WA 0.04% IMD-I0MIV 4 ML .0.5% TINIDN DY NV (POPNPNNN) 0.05%
NOD NP2 5 919%0 .0.5% TINIDMI (0NNIN INIT) 0.1% NROPT (POPNIAN) 0.1% PIIVN
2190 D51 ONIPNA DXPIVA HY MINA (NN DOXNY 3-5) MIIN Yawa N 9190 D .0
D)7 DU DY WXL DM NVIND NN NNPNA DD’ 3-7 DY NNINL DIDIDM 2-6 NN
2) VYN PNP : DN DD 1D IMNNND NNNT NPIVPIN OYVNI .NPN TY ©OIN NI
TY NN 50% 2OWN DXDIDNM 6) THI9 PPVPIN L(NND NOWIY TN YPS 25W1 T1H1 DYDIDM
TY NN9 10% 25wn 00D 5) GEL139 (000102 5 — 1 51990 VYNY ,NVINN INKRD DD 10
AOWN DXOIDNM 6,7192 PYON DI DY NPYTL) NO PIPOPINY (DXDIDM 3 — 1 D190 LYNY ,NVIN
DYV NNNA PIY OYVNI (DXDIDM 4 — 1 2PV VYNY NVINN INKD DD 7 TY NN 30%
TY NN 50% 25WN DIDIDM 5, NYI MR NINK) TINA) THNNT PYA : DN DNDNN 1D



NN 50% 25WN DXOIDNM 4) NI PP (NN 50% -2 T2 DIDM — 1 D1V LYND ,NVIN
(NN 50% -2 7712 DD - 1 7190 LYNY ,NVIN TY

NN ,NYIAPY PN IIMANN 19D) PP Y192 MPONN PN NN 295 NYAPI DNV MW
113N 9925359101 XY 1DVPIV MO 150 -5 S DX 1Ha (1

992 MPISN NNNONY NV NIan MY NYap .2.)

GPIY YONI NYI MIAN OPIN 2192 DITDNM MPYXN NN NPNAND MIVIRD NN 21T »TD
(n7ya PYLIY) #20% MIAD NIAIVH” NDN NYIL 1D MY YWD .DWOND NNHN MINDN
YPYON DY DM D) NY 132 NPT NWIAN NYOVWN Ta0N0 IHNNRYT PYI 11N PN 39I0Y
MPoN DY NYI MIan NYOUN DY NTND )0 1D DYD DXVMIND DINVN 9D NIATIN
TUNNa NXY) NV N2 WY DMYIL DXDIN DY DM NYIAPY DMDNI NPIVPI
L2209 VNN ,PVPA 1192 MPISN PN NN YAY NYAPI DNV MDY

DYV DXINN DY N93TNN MY NYaD .3.)
Orius laevigatus wawan Sv Dy DN 197Y) DMYIVN DXAINN YW DMWY NYaPps
NPIVPI XY (HrY2 NPNOPI MOIWYN 22-1»1) Amblyseius swirskii navVN MIPNMN
09 M (Thrips tabaci) 5¥an 09N Y NP DY IDYIINY LN/ PNP 12 DMINDH

TNIMIVIND NPONN DTN DYy oMpnv (Frankliniella occidentalis)  »M99p
12°20N) DXOIN HY NTNY DMYILN DIIND DY NIV YNND 1D INROPNN IPNHNN DNna
oY .(n7ya PYIDIY) POPVAINY NYIN NININ (MINYNNN 9D) DINY DY NN IDID TINNONN
DN DY 92¥N YNND 3T (1H7¥2 MNI-1ID) 79290 1910”7 NYI NN NNN NITIND YPIP
600 N9 : 1 919V : IPNY VNN NN YDV TI9) D190 TIYI NINN DI .YPIPA MOINNY
, WAV SY 0019 400 -1 DXIN DIIN DY MIAPI 600 NI : 2 MIDYY ,ONIN DN DY MIAP)
DY 14 DIV .MMV NPIPXR DY DXV 6000 -1 DXAN DNIN DY M2AP)I 600 NI : 3 D190
:6 D19V ,0MYIV DXDINY DXOIN NI NNPAA : 5§ D190 IMNMPOP DPIN DY MIAP) 600
.12°20N1 Y20 DIVIND DINVNN NV NDID RID OINY

DONY DYPON NWIYYD NS N MINN .NNM9N NDXNNA DNN MINI DIPINT NI
NN NNX N2 NHYND XD) MODODINNN MDD NN ITHND YT NN .Y HY DINNINA 1INIY
.12°202 DMVPIAN) DMV DMNPYN NIRIIND DMIVAN NPY 2ANND NHAT MIINY NN 9
,DYI0N DXIND D) 1D NIYN NPHNM) T292 DI09IN DY NIININD INTIN NYNIN N9
T2 NAWIN DXOINT MPIRN NN M 100 -D IRWVIN \Y DI DY D0 DNV ONNN2
NLY NN HAIPNN 29D NAYIN DMYIVN DIIRN DY NODIVIIND NN 0790 DOVIY 3 PPV
NN Y NYAP) DDV MDY 7N7YA NPNDP MDIYN 13- MXDNN 29D NTY Y1)
2OM0 VNN ,PVPA P92 MPINN PN

DININ NN
DXYIMVA NP DINN PHN NKVT HY DWYNINNI DDTINN NPITIY YLDV MNN
72y 0NINNA 0N .P<0.05 mpnam nna Tukey ynan v JIMP ndina nuyy omwn

MPAN 90N PAY DOYNIN MPON 90N P2 DN WNYWY arcsSine NoN dP¥1nN9I0
Nplalpypml



1927 NINSIN

P M990 DIWINI 1 1NN NYAPI DIDINN 212 DY DN PN 1PN N

MPYSS DOINN P WIN ,DX0DINN PN NV DY ,IPI1ANN NMIDRND MDMI
IINSIND MY MPOHNN H>TAND [, NND .01192 M) NODY MY ,NPNHLVY ,MDIDINND
NP OOY OMNN MM DY ,INY MPHY 1NV (0792 119 IN Y M9 TIDN) DIXNVIYN
NLINN AW YW MDIND IPOY NN DOY0 OININHDN OPIND PP (1 INNN) 1IN
2y NN 2T ,0DYT DIPII IVINN N NNYN YNNNRI YW MDIND .DVIAN IR NIINM
NN POPN MY YTIND YSIIY MDIND .ODIN PRI DOWNT MNS 1P MY MIVIND
NPOD AN MY 7PN I DHNON YY . MPN Y DADIN NN RVIANNY INVY P
P P2 TI9/NY I ,ORNNA MPXAT MPXIN MNNY MTNIPID DXOPINN DY NWISNN
VIO DY YA (1 NHNN) MY IMND DINY P PIAY NNYA DTPIN DXDIN O HY DINY
STVNNA NH2THN OV MDY NYIAPY NNIN

YLNN TN IR YINN DIVYIN NN ANYN NIINNI NMDIN YTPIN NNIT .2

MY 7PN 11 NY 11DI92) YONN PPN 1ANNY Ty MTIDYN OY WYaAPpNIY NINYINA
DMNOAY N8N ANIN NTIYD ONMNN .YOND NHINDY TN DX DXOIN DY TPNNIN YN
(N33 29.3%-) DYIT2 28.3%) DOYVLN NN DY DOVINNM 1/3 -3 ¥TIYI OPNPITM O1NININ
TONXNNA NTIYN NOY 7PN DINNRD NIV (NI 33.3%-) DT 27.1%) WdPNNN NN ON
,(NVINN INND YTIND) NPONY DYPYS MM N NMPNA YAPNN NTOON NOW (1 9PN) NND
ND .M NMPN YLNI NNONNY DXINA DY YTN NT DY NYIN NHONIDN NN XV
DYUINN NIATNY YV NINY DMONNVYN DXDIDMIN DY NYAWNN NNdD NN N3 NIPNI N2
NV DAPNNY NTAYN TR ONDNNNN 01901 1O T ROW YD L, (NN2MI9N NNPNIA H2I1PNd)
NTIONY PN MINT .NN2THN NOWID SYW MIVAR DY 310D NVINDY NN INNRD NTID
PN TI9) P MNIND DXIVWN DPRY DIOIN DY DN DIXTIVN NIDNID NN MTIOON2
.MMV NIATNN NIPY NYIAPD MIRNN NOVIVN



2131 B-A 0191 P13) 110D MI03 03099 10 HY MNINN MPYYN IR :1 NN

(F) 92twa) (E) 13990932 0299Waun M mpvs (D-C amnn




0099901 NI271Y D993 DIYNNN HY OMIIY? )

Sy DMYN DDMLN DY DMWY DOXYTIN INNNI XD 192THN NIY NYIPD DMOM
DYDYV NN 12 21DV DY XD ,(2 TPN) DXDIN T HY DINY 1192 DIVYONN MPYN NYMN
M2 DXDIDM 16 -) NPIVPIN N2 MY DXDIDM 24 -) 13) NNYN DD TwNI MY DY NNINI
,(25% Dyn) MON> NMAX NN PLPA 1192 DN DIIVONN PP NHI OINPVN Y52 .(PIVD
DYNVAVN 1INV DIDON MPYSN PN NN .NHATHN YW MY 90N DY Dynn 921
YTY DY I DIVONN PP NNID NMIT NI (PY/NDY-79 )I19-579 DY TIDNN NINRNIND)
YN NY DOINNY TO0 NNVP NI2TNN NOYIIY M YN NDDNY AN .OXIN NXD) DIOIN
2210 MY 92T .OMINRN NNXN MIIND) OXNI9N TINA NN (DN NNIY) NIVHNN NNIT DN
12,1792 DIVONN MPON NN TPNOND NIVNA NIATHN NN VD MNY NMIVIN NP>TaD
INPINON NNXN NN MY DXNAY YI9ND NIVNA POINP DY DD (1 O DY ,ANUN
PYONN DY DY DPYON O DY NMINN NPXTA (2 ,00830 NYLN AN NI
DM NPITA (4 -1, NYI DY DXSYN NN (3 ,0PWNN 21902 ViYW \19)N) 7IMD-10770”
N NPT XY D ON ,NIATNN NDYI ININ XD POIRP DY DIXOIDMIN .0MYIV DIIIN HY
MDMNND DIOND MDD DIV 1192 PIIN NYNN DY P XIONX DXOINN MNON DY 190N NYawn
NIPN XD 920 PYINP DY NP0OY NMPNA ,DI8YN NINYNN INND DXOMIN DY DINIIN DY
99YD D911 VNI 1IN DXPYWON 1OV DY NMINN DX NPTA DNIY DMDNA .Nyawn oo
D09 N NI2TNY NIN O D1IPNN OMOPIND : NI ,IN0 101V DY NPV DIV MDY NN
DPPAY NN DO¥9N IINN YV 11D Swa 1O 120N NMNKD POV ,DMINN DI
DYTN NND DY NNONN HY2 IRDOPTY NVYND DN DPIN DVIPD D) WHWNN TINID .NONNNN
NIVNN NNIT DNY DXODINN OONT DMMIAN DN NNXI DINXD NTND OIN 51D M)
DTN INND) XD WNR OMDNA PLUPA M9 NPITIAA .ANISN NNPNA NIATND NPIPIYN
PN NPIVPIA VLYNI) MNPXAN PAD NIATIN PNV PA M DMIN YW DTN Pa
DYDIN T HY R (TWNRNI MONMNN NNI) DINWIYN D) NP2 My pam (GEL39
132 ©X0INN P NNNIND ,TIN PYWIN YD DY IMPY NPT IURD D) .(4-3 DIVN)
NNV (PN2M XD) INPA DN NV DML DINYT DXPWIND INNNDI , N0 PVPIN
IPN) NHINRNN , NP2 DINN PR 0.3% -) 3.9% (DXDIDM 4) 19D UMV OY PN NNPIY
219°02 IMD Y10V DY PN NNPAY rNvNa ,GEL139 12 ,(pn2m) ana i :19vn (5
AYNNND L3 9PNR) NNPNNN M2 DINN P 1.1% -1 15% (DXDI1D) 5) TININD?) DY

DY DIND PP NNNND NN DNMIN DY MYXANN DXPYINN NPITI MIRKIN ,ININD
NNY) DMPYOI1 DOPINND DY NIATHN MDYND IUNRIL PAD MOYYN) 01N DOV D1
DYDIN YT HY DIND ININKDN PHY MDWN NON» XY NPNONN NTIAYA .(TYHN2 MON»NN
ST ODIPNN PIVD 197 PO DY WU 1PN (1 NNNN) DTPIND PN 19D VI IPON NI PV
NNDI DNAY DMIPHRN 22,10V INNNDD PHIY D) DNPNNY DIPN YWY 19N XIXYD DNMNNA
1N (DVYAN NI 2D WNNN DTPIN PN DTIND) XPIWD YPW YN NIN INND P
PN ON D) 2190 DY INID DY MNDN .PLPA 1IN NPV DN DY MY NNIY NIND
.DOPOTO PP 19 MVATN MPTNY NIPAN XIXXD YD NI I MDIND 1IN IO



DIVOIND NINNINT NN XN MP92 DXOIND PN NN YIND MIVIND NPIT12 D)
MININIA DOXYA (6 TIPNR) NNDNN NDAPNN NY DMYAL DXIIN DY DI DNV P Yy
0. vavan oy D) G0N YOIOINY MIMNY 8.7% DY 1) NN HNAN D9IN DY P INDINY
, 92 OMANND DTPID P 10.4% -1 18.3% N¥N) A, swirskii nomvn nmprm laevigatus
DONY DY TIIWO  DMYALN DXDIND DY NHINRNNN TODIND VP MDWON IDINY 1oN» .NNPKRNNI
NI2TNY MINDN 51905 NNYXNA DIXVNWYNI DIV DTN DX TYN DN DN .MAIA) 1) DY
MIMN NN 7Y WYY NTAYN MDD .DMND DNIANI DPNIVYY MPI O91THA DO IN
IPINMINY DXPNNN NPIVPI P9 DY DOINNY DMYILN DXIND HY DIYID NN NN DNIAY)
0% ND) NOMOLN MIPRN DY DN YAV DY D) DX HY NN NYLN NYAPNN DXNDOA
1PN NMIMNT DINYN DY DPNN DY NNMINNN DX NNND 7P 910> NI 1T NONY IR
1992 90N YW 2AXHI NNON YAV DYPNNN DAY BY NYVNINY

INSIND N NP MIPOYN PRNY RSN 0D PN ,PNVIYND MPYNY pn»NNa
INSIND DY 297 MNNANN DY OTPI 2D¥Wa MY HY TIDNN NINIID ININY DINWIVN
MPYY NN 50% -52 NN IV NYI MIAN TINA DISYN DY N0 .DX0IN YT DY NYNon
(20% 1325 NAMWN) NYIN N XD DN .(4 IPNR) DXODINM YT DY MNIMIN MPINM NVIYN
DY NYIN NYIYNY DN TR TN NXANN TIN DX XINKD DX09IN DY 72y YN >1513 PR
DYDINN NYNN NN NN DN DINVAVN PN NNNN DY D) NYOVWN PIND 39T NNNN
IYON NYI AN TINT MPH DINN PPN NYIVYN YPT) NNNOMY ON MV .MHANN TINa
NMPIIN XY HY MIANNA VIR PNP TN NPIVPIA D»YIVN DIXDIND DY NDM2 D) NN
(6 9R) DINWNN DINYY NINNWNI
S5y DYOINNIY DINYIVN MPONN NNNONY NOVIWN NN YHIND NT 20V 1N RO WHTNY MINI
59) 197 DTN YANN DY DYDY NYSWN NINNN) NIIVPI 8V DDA LW DY DY NN T
DYYTRN MY INNYNL DIPIPY DNVP PN NYIL DIDIHDN PNV DINYA 1DVPIV MPON
397 YIAXY DTN DY NWIN DY NYAVN DINN NIRNNI NI PIYN I8YL (MY RID DINYNN 100DV
SV NYPNN DM DY YAWND 912> NNMSN NJPNL NYI MANA DINYN NIV PN TN
.DOPXaANNN

0190
DXOMINT NIATN NVNID MWD BIITVTN JNN) MIMANIND PIIN NN NPT SNIVN IPNNI
Thrips tabaci) 5821 0990 PN P MO NNY DIIPIYN DIPHNNY NRND T2y .0»PYHI

DMNYPN DY P MMM 0y 0o mn (Frankliniella occidentalis) »M9%Yp varm
2y NI2TNN MY NN I9WD DMDNNT MWD Y2 YOI INNND) YN DN DYV NIND DINN
D>TI2)N DXPNN NN MNIY MWIPN NPDXID KD NTID DY 1OWI NVNY NMITIDONI WY O
NYYNNI MDN TP MM 71PN 1N XY YUNI DXOINTD NPDIVIIN NV MXHIND .NTYA
YT MTIDDNI YW MWYY 11 KD N3 25¥2) YONN TIN DX NINHD DXOMIN DY NYNN NINYN
192NN PATN NN 19D
NYIYN MPONN DITANDY OXOIN YT DY MNININ DIVDNN MPYY NN PIND NN
22PNN 2007 NNYA .NI2TNN ANV MDY NYIAPSY IPNNN NN TIPIID TIRD NNIN M9



IP°¥2 PN DM 2008 NNV (35% HYN) DIXNVIYN DN (25% Dyn) DIONINND D) M) P
N2 15% -n MNDY DM 21N 5% -N MNY) DXOPIN T DY R (25% Dyn) DINwawn
DTN TN 29N MDN NN I9WY 7T DINN PP NN MNNDY 2IwN DpHnn »vwa (GEL139
DYOINN NI2TND MDVNN NN PODA NTNRYN TIND NYAND NIATHN YPYIN DY DMWY
TR NNVY DY NPNY DIDDN DXINK DIYNNN VIDND NTTIVNDI DX PYON DY DMYI)HI
D3N YW DMWYMNT DY TN ODIN N, NINY OY TN .(NDNTI MNWID MONMNN VNN NRN)
PN MININD N TY NODPY YN 29D AN DOWNIN D32 P NIATH MW VIPIN
SINYTO ,TIND MANND ,MYNIN 29D DXTTD 1N DMYN NPIVPIN T2 NNPIA OINND
9 PYOPINY (3.9%) VO PPOPIN,(4.5%) VIND PN ,(8.6%) PNP PPOPIN ,(15%) GE139
VIDOYW MVYD 2T .(3.3%) D) PY2Y (5%) N PNPL(8.8%) THNNYT PHA 93w MY .(0.3%)
oY YNN NN DDIAY M MY IO ,DMINNDY PN DM N0 NPXTA DVINT DY YA
MYNIY ONNNA YONI DXOPINN NIATN MDYN NN NAPDY DHIN OPD ONRN MY
DYDIN HY NATYN NNY NN NN NY2N DN MYNT DX NI ROV 18D NN .0
YUNNND LTYNN APNND MDRYN NNN ANT ,MPON DY 7Y NIVI)HXIN IN DONDN DIRD
D) TN NYY DY DXV NN T DY 1PN DXNWAYN) DIOINND MPYNN NNNSND NP DN
WAVN ROV T2 NNIRNNND NYIN ND DX MIAPD YT NADN IPNN NTIAY NWINT DY NIpna

APIYD NPIVPIA DX (YA DTI) MPAN MNNIND DY OOV 19IN2

10



8 180

N

2150

a

S 120

(=]

~ 90

A

n 60

c

£ 30

A

6 0 T T T T T T T T T T T
on on Ae g A p wn wn n O O ~ ~ [o 0] e 0] o~
N N N N N N N N N N N N N N
~ v~ A~ o [o 0] [a\] O o N N~ — mn o0 (V] wn

o~ — — N - o~ — [a\] o~
—e— DOYON .N —8— YN0 N

MN9NA (B9 NNEYNY BV YHNIN) DIDDMIND NPOTIVIIND DINPYN 79NN :1 1N
nya ,(N=8) 9na ynnn mmna yonay (N=12) A%nn pnya oryonn mna yuNa MHnyn

N”O 250 NN MDIND TINY MTIIYN DY ITIVIY DXDNINN N HHH MON»NN NIRIND) .2007
Ayppn

100

(£SE 90) 992 0990 Moy

POND NP NO PPOPIN a9 PN ™MNANT PYa
EDISYN MANYNN NI PANT BT YPan NNTI91 D109

B NN 30% -n oo EMaY 93 0109

anmpa

I NPIVPIN A PVPA Y191 DIUINN VIVEND MPYY (% +SE) MY 2 WN

.2007 YA , 000991 NH2TNY DINYN DIV

PNOY DIADND PHIN #DIN MPYN” 1Y (1 NNNN) PN JPON NNM 295 ¥ap) MPYSN NPD
919°02) 0.06% VLONAYY OY DXDIDIN WYY LI PNP N2 DTN OO NP KYN NWImn
0.04% 99ID-1D»70 DY DXOIDIN WY ND PPOPIN 112 .Y DIDIDM 13 NN 79aY 95 ;1D
WYY (THNNOT PYA NN PNP) PIYN O D) .Y DOIDM 24 NI MYV 9D DID NIV

S799)2 11 992 Y2 DXDIDA 16 NN IND-10»I0 DY DIDIDN

11



50 17 I
40 - 1 { L

30 -

20 -

10 -

0_

60

(+SE %) v »a1 mphy

30 - I
20 -

B OB M g

o -

MWL Mphy

(+SE %) v »Moa mphs

7 60 -
[n HmMpos
c 50 -
A o2 Mmphy
E 40 -
;:5 30 I : I I
20 I
S
u 10
A
0 I T T T T
AN D0 hleiehlel =RemiriRb] hleiehlel nnpna
TINIDN TINADY PO0N
INDYVT

TINID)

GE ,(nbynY) 0N/ NP ,N90P30 012 9opa 2193 Mphsn (Yo £SE) Myow :3 99N

2008 NNYa , 0009591 N3NV DINYN DINDIVA (NVNIY) 79999 PIVPINY (Y8INa) 139

DY PINY DIVOND PINN PNWOY MPYST 1AW (1 NINN) PN TPON NNN 29D ¥aP) MPYSN MO
DTN DMWY PP XYY NV PNVY DIVOND PONN 7ODIN MPYY7 DTN DO NP

LDINN D7) T SY IN DINND IN DINWOWN DI DN 1172 KIY M HY DIDOND TN "MPH8N
.0.1% NPT ,0.1% PPN ,0.05% D119 ,0.5% TINMD ,0.04% 9D DMV : D>PWINM PN

D901 IY IRNYNA NNPX22 MTPH2 DINN MIPYNA PN D720 88y GEL39 nydavpia o

12



. 50 -
I
[
£ 40 |
o
Q
T 30
520 -
Z
5 i E i
w
v
o
5 50 -
I
R
£ 40 -
[m]
aQ I
; 30 - ;
S
= 20 A
Q)
S 10 -
wm
+
-
| MYaY mpoy
n 50 4
N HMphy
E 401 @ D2N mpYs
a
é 30
5
= 20 -
x°
=10
wy
+
~ 0 I T T T
9Y0 OYI0 i~k |v] D”‘J’F‘V‘Ib hi-hal v nwpra
TINIAN AN 7RO
INEMWT
TINIIN

NYY M3an PN TNNT DY ,9TUN A PuPa 993 MPYNN (% +SE) Mv 14 1N

0OIVN D90 (NVNY) N PHPY (YNNNIL) NV MIanNd NIND IHNNINMT PYa (NOynY)
.2008 NNYa , 0099 NH2TNY

DOINN MPYND O TIN INYNI KXY .3 9PN NIV NN DXPYINN M1 MPINN NPO NITHIN 220
.DMVYN D9V M

13



30 - W PVaY mpos

HMpoy

02N MmpYs

10 ! ! H
O I I I I I I I
NNPA PRV TINID TININO OMUPIND ADMI0 INDVT

0.1% 0.5% 1% 0.05% 297 0.1%
0.04%

(+SE %) VP2 »M9a Mmipbs

DIV DDV ND PIOPIN 11 NIIVPIN PVPA 191 MPYsN (%0 £SE) Mww :5 N
.2008 Nya ,0°09%9N NIaTNY

D902 M2 DINN MPYND DODTAN INNNI) KD .2 TPNI NIV INT MPINN PO NITHIN 220
.0MYN

7 60 -~
E_
£ 50 -
a
E 40 ]
F\l 30 -
2
- 20 -+
X 10 -
A
H 0 -
TYYNN MYIPN 299N 299N nMpea nMpea
oaram oaram byan ’Jﬂ\ﬂ"?") nanmnma oy
Sy¥an Sy¥an nwAL o'oY nN

HODIM MPYS  EMPYS g 9vav mphy

DIV DNV VIN/) PNP 111 NIVPIN PP 992 MPY¥N (Y6 SE) Mwv :6 9N
.2008 NNMYa , 0¥V DYANN DY VYN NIATNY

.2 VN2 NIYN IR MIPISN PO NN 2D

NYIZYI .MIN YIDYIA NYI NN DMIND PV DINYA YN DMYIV DXIN) DIOIN DY DIVIN
400 DY DN IDIIIN OINND DMWY HNAN DN DY MIPI 600 DY NN DI DINYN 1DIIIN DNV
95) Amblyseius swirskii 1970N MIPRN YW 0O 6000 -1 Orius laevigatus wawan Hv oo
DYV DXDIN NI MHNTP DN DY MAPI 1IN0 T2 NV (19932 PN

.DMVYN D190 N DINN MPONI DIDTIN INNDI N

14



NI MINY DY 012’0

A7I2YN NN MONNN TIN N71TD NAIPNY IPNNH M)
5S¢ DM NN YAPYY DXOIN YT HY DN PN DX PXANS PN APIPOYN IPNHRN MIVN

19277 NVND DIYNNIN

MNDHND DINDN YIPY

NN XD .DNVAVN MPYN PAD DXOIN T DY NP2 MNMN MPOY P2 MINIAN NNYY)
SWNNND .DMYIV DXIIN DY DD DN DMV DIPYON > DY NIATNN NV NNYSN
NIPY NN WY 1M XY .NYID DINYN MDD T DY 7PN 191 MPIXN NNNONY IN»1 DWN
DXPNN DX MMY SVIPM TIHNID R N0 DY VN MITIOONI VINY > DY NIY2TIN
.7V 070N

APNND MV NN ONND IOUNM APNHRN DIV 2235 MIEYYNN APYTINN NMIPONN
110 N9YPNY

P3O INNYNA 792 DXOIND DINY NPONY TININ PRIM MIVINY NN NIATIN MDY
DOYNNND DMPYIIA DXOMIN HY NIATIN MDYN NX PADI DPNRYN |, DINVIVN DMWY
DXVIT DT TN DOWNIN DR P NIATHN DX TPNY PIKY 1PN .MIDIMN MYV
WD APNNN NMIVN D3 .M DIAPYN

;AYN 9NN IYNY (DXINN) DOPIVY ,0MNTN0) DINPY INA PINAY 1INV N1ya
39N LAY NIMIY NIPNA IPNHND MHIVN MY ONN 1Y 9PNNN TYNN MON»NN
19PN

DM NN NIN2Y DIPN YN DINWAYN NRIIND DD 1192 DIVONN MPYSIN M) HINN
YINT TN MNWY T Sy INT MWYYY 1Y NN N IPNNA PN DNNONY DINY DIYSNHN SV
SYPIN PYRK SY NYIY HAWN XY TD NHINNNN NWIN ND NN IPY YT 90N 9PNn

N9 NAPNA I8NV YN NYAN

1I09Y .2008 120872 N9 WNIAY 2007 720872 NOYHN TIDM DOYTIN YDIDL NXIN MNNIND

2 PNY ,YONN NoYra

DIN OP YPON .(2008) T ,VP-12) LT ,DOMNN LY WP LY TPY-ND N 0N
.248-246: (6)20 .7yONN DY NPV

0N DYOIN DY NN .(2009) . T ,PO-12) T, OOMNN .Y, TPY-1D .1 ,UPI9 ,.N 2N
A6))10 YoM NOY .OMPYIIN

7910 0099
.NYN NOY

15



