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Abstract To control Bemisia tabaci on tomato, we applied five different combinations of chemical
treatments as below: 1) treatment of combinations of cyantraniliprole on the root area and leaf with the
existing registered chemicals three times; 2) treatment of combinations of cyantraniliprole on the root area
and dinotefuran + emamectin benzoate on the leaf with the existing registered chemicals three times; 3)
treatment of combinations of dinotefuran on the root area and cyantraniliprole on the leaf with the existing
registered chemicals three times; 4) treatment of combinations of dinotefuran on the root area and dinotefuran
+ emamectin benzoate on the leaf with the existing registered chemicals three times; 5) untreated control plot
(Table 1). Twenty days after treatment (17" Aug.), the number of population of B. tabaci was zero on the 1,
2, 3, 4 treatments of combinations, and only 2 individuals were found on the 5 treatment of combination per
each 20 plant. On 17" Sep., in the last observation, the average number of population of B. tabaci was 10.3,
10.3, 10.6 on the 1, 2, 3 treatments of combinations on the 20 plants per each combination, however, the
average number of 23.3 and 37.6 were examined on the 4 and 5 treatments of combinations, respectively.
TYLCV was not occurring on the 1 and 2 treatments of combinations, and presented only 3% and 17% on
the 3 and 4 treatments of combinations, respectively, which indicates that the treatments (1-4) should be
effective on TYLCV control as considering that 33% of TYLCV occurred on the untreated control plot.
However, after the third flowering period, there is no difference among the five combinations. The amount of
products was 9,148g and 9,698g on the 1 and 2 treatments of combinations, respectively, which was the most
among the 5 combinations. The number of fallen fruits and the average weight of fruits showed the similar
tendency.
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Gl 7120l (Bemisia tabaciye A AARLZ HAEHH,
AHAR1 FF Falok A vlolgl 2 wiZE 3t AlAA)
v 2o ik 4o & S vAe T8 Y3l
Zo|t}(Bedford et al., 1994; Lee and Barro, 2000). 6005
ool W& 71 HME ZaL lon, 715 5ot
Nake vlolg 29 Fi7 Tl wet AAIZ 2 247179 A
B (biotype)©] E.LEo] Uk (Brown et al., 1995; Bedford
et al., 1994; Burban et al., 1992; Perring, 2001). B=3F A]4
Woll Hsigk Fole 543 sl 925 FAstaL Aol
gk A= A d5FeR At offe dAold
(Choi, 1990; Nauen et al., 2002). 1998 F5 - A4
A TR BN % AGA] EIMA| oA A BHE H
H|7}70]E B biotype®Z ¥1315 2™, A biotypeS ol
A28 - Aoz LM th(Lee et al., 2000). HHl7H-
ol oy FTFE ulolHEE  wisHEH (Brown et al.,
1995), %2 952 AT sitets vleld = wifE 7
sto] Ao F= Hs7t e Ak o 7 AR
(biotype) 5 B2t Q Fo] 7 #A|7F = AL =, 3] Al
& AJAsH-2ollA AZEeE FlElE FAL 3= biotype Qe
4001 Zo] nlolgAZ  wjsiEH (Muoiz, 2000; Navas-
Castillo et al., 2000; Zhang et al., 2005), 53| Er}E3}s}
S ulo] 22~ (tomato yellow leaf curl virus, TYLCV)7}
7P #AE = vlolsAg LA itk (Matsui, 1995; Brown
et al., 1995; Berlinger et al., 1996; Rubinstein et al., 1999).
7ol = e wiep AgAl] gk kg Xol&
Holz Ao= d#A 3le=H, biotype B7F Qoll Hlsl A%
Aol o 2 A4S oM, Kim et al. 2007y dinote-
furan, emamectin benzoate, pyridaben, spinosad 4%-2] A%
A7t FajrrRe] okt dFol 90% ol dF s
BRIt &3]t}

Haj7ERo] WAE flste] A= Felt A TS o]
&3k ST WA AEFEEelu Adede] A5
g5 o]&st A7t FYHI QrK(Choi et al, 2003;
Gonzlez-Coloma et al., 2006; Isman, 2000; Isman, 2006;
Negahban et al., 2007; Nerio et al., 2009; Tandon et al.,
2008; Lee et al., 2013). 221} o}&7HA= 3l8h2 A7}
A o2 AREE AL o, M7t Frol A7 ATt
Bornw AFAld gk AgHAdol wEA 7Fs73 ]
Aty 319 tH(Devine and Denholm, 1998). B¥ A4S
53l Tl 7FEe] ] imidaclopridell tHgk 134 2 acetamiprid
9} thiamethoxamo] that wxpx&Ao] BE ul o
(Nauen et al., 2002), biotype B} Q 25 7IulH o] EA], T
20|, 2FAAZ2AA| (insect growth regulator, IGR
A, Y QURE ko] EA] 59 A5Alo] sz #34d o]
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(Prabhaker et al, 1992; Ishaaya and Horowitz, 1995;
Dennehy and Wiliams, 1997; Devine et al., 1999; Horowitz
et al., 2005; Karatolos et al., 2011). $FA, cyantraniliprole
2 tojolulo|=(diamide)d] AFAZ 259  ryanodine
receptor®l] 2H&-ste] L5-E WA= AET|FE TR
AL A2 A g B E Q] o (Sattelle et al., 2008),
chil 7ol & HlRale] ol =ale], Wl R, v
S, SR, R, =2AR 5 SRl 2371 )
ot g2l Uok(Liu et al, 2012; Misra, 2013; Yadav et
al., 2012; Jaconson and Kennedy, 2011). B3} o] = &
mREo] AT Al 1447 FujrbRolol] 2 4SS
HATH(Smith, 2013).

wEHA cyantraniliprole®] BHl71Fo] 2 oA 9 En}
E3sllugulo] g 2H(TYLCV) HAIZAE Dolr v
2 ATE AN

T

2] 2k H|

EntE 2535802 cyantraniliprole 18.66% )4<=3}
A MRS, e REebs]E AMEIG L, uaEgoR
cyantraniliprole 5% AMIAA|[E]X®, G sAARZEIE
AR-EFITE. HIAOEAlE Kim et al. (2007)0] Bhl7}Fo] o
3 AZl 90% o9 B A YepSit B
318k dinotefuran 20% 3HA|[E®, 5@ AR Z], acetami-
prid 8% ZSHA|[E2®, 974§ ], emamectin benzoate
2.15% FrA|[lo]#®, EAIAIEH, pyridaben 20% 3} [2F
nREe, @A) B 452 ARSI

ey

FZHE ERIT AP ARl #A-AE]E- cyantraniliprole
W JslA|9F HHAES cyantraniliprole M AA| F+ F
S 3| HlaoH 437 F 689 AEAIE e E
glsle] 4711 W o2 A3l th(Table 1), wlFE11
oA tloputel=A] SFAl] gk WAde] HirEo] 9lom
(Bartek et al., 2012), BHli7HFol= A7t Fol oA W/d
S 4 g5 F Slo] & A|@M= cyantraniliprole®]
AHE-E 23] o] & A5t Dinotefurans 1413 THE
S BT ghlj7hRold FEEo] AR St BE
AETE= 108 744 53] AYE 7IFo R otk A2+ 1
A= ErtE 24 thadl 79 2999 cyantraniliprole
NFTFSAE 40002 B4t 271 8 miE st
37, 109 F2E cyantraniliprole ¥4+ 44 (1,0004) ), ema-
mectin benzoate (2,0008) + acetamiprid (2,0008) )(+= &&
k), dinotefuran (1,0008H) + pyridaben (1,0008)), emamectin
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Table 1. Chemicals and schedule of treatment
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Treatment date

7/29 8/9 ’/17 8/26 9/16
- - emamectin benzoate + . . emamectin benzoate +
o + .
1 cygtntfrall}prole cyaqtralllprole acetamiprid dmotefurgn pyridaben dinotefuran
irrigation foliar spray . foliar spray .
foliar spray foliar spray
T cyantrailiprole dinotefuran + emamectin aeccet;;n?ieliiz((i)ate " dinotefuran + pyridaben em (iei;grtletggfate *
irrigation benzoate foliar spray ramip foliar spray .
foliar spray foliar spray
. . emamectin benzoate + . . emamectin benzoate +
dinotefuran cyantrailiprole - dinotefuran + pyridaben .
T3 L . acetamiprid . dinotefuran
irrigation foliar spray . foliar spray .
foliar spray foliar spray
. . . amecti + .. . amecti
T4 dinotefuran dinotefuran + emamectin =~ ° aizt;;r?iezzsate dinotefuran + pyridaben em (Ei%?e?jgfate *
irrigation benzoate foliar spray amip foliar spray .
foliar spray foliar spray
T-5 Untreated

benzoate + dinotefurans 743 A2 20A =
cyantraniliprole 238HA| S F-23}aL, ©]9JA] emamectin
benzoate + dinotefurans A FAEEN oM, YHA = 2
T 13 7o) st} 22T 3oA = dinotefuran 3HA| S
LOOOMI = 3]A{ste] ZF-#slal, o]olA] cyantraniliprole
< 7A@AEsId o, UmA = A2 13 7ol sk3ith A
24 494+ dinotefuran FIAE ZH-BFEIAL, 0]ofA]
emamectin benzoatet+dinotefurans 73 G Es}F o™, Y
A= AT 13 2ol sttt AT 5= FAE = st oF
2E H|sisith

NEES % oy
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AFEZLE el dgdulo|g2~H(TYLCV)l 74 5
o] )
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T AT G 20750 (Fr2A 3uEe R AAEsi
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AT7F S LA sl om BE TelA Bl
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ZARE AN 39T} g_A}uoLu‘g% 63714 TYLCVZ} uhy

2 A, 465hUol AU A, 360 ol el Y

20] o] ZAIR ol

= EvkEe §‘r‘ﬂ° 44 F 20259 Aol 235,

TYLCVE ZHE7]7) 202 Azo|2 g 331 o]Ad] TYLCV

7H It AE 44 2716 TYLCV/E 29 Ao

2 #FArE 2t ;%%_g— ousith.  4-63PaolA

TYLCVZ7} A EATH= Ae A2 3 20402 Alo]ol] 7+
8 702 24 SRS Fa} AL Sl ai,

EOE &2 TA

FEHRARE 99 2595 E 1€ 21971A] 7-8Y HHo=
93] At or 3RHE O R wHaT SETH AT
dn o o
Mo wE EujsIFo| N+ BS}

AFxAge e ZoE AA WAg dujriFo] A
TE APSINITE s e A 5 eI S
Ha7 ol AFTE AR A3, wpA e 2AL A Ful 7t
o] dAIe AT 1, 2, 3914 ZH 103, 10.3, 10.67}]
Aom, AT 4ollA= 2330k, FAE] AT sellxe=
37.6"}2] 9T}, Cyantraniliproleo] 23He g 1, 2, 39lA=
Haj7hRe] ML BlwA Wttt 7)€ Ao R o] F
o A2l 49 Ag FAEte BT Hlou,
cyantraniliprolefﬂ gle} BluglS o ghll7kFo] wAwke] =

2 A0 2 YePTtH(Fig. 1). ©] 22 cyantraniliprole®] Th
opAlo] mlal gul7Ro] 7]y aFtet ol =S o]
3l Ao 2 AAET} Smith and Giurcanu (2013)2 cyan-
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Fig. 1. Changes of number of Bemisia tabaci according to
times in each treatment.

traniliprole ErHE] M|l 144 F gujzieo] st
freel BEs AR A3} 7S A 8 FAREn
ST & Hareh fARE AT

84 174 o|F FHl7lFo] WA Fol
Setl, ol AlFER 2ol o] 3
Alsted 2 2gORRE gul7hEo] 9ol
Z ®elnk

Mo E EOfEESA LR HI0|ZHAY L HE

TYLCV 4 235 S5 o] TE|al ofddo] =87
Wb o] BlEE S4o] YEhdTRAL 8115 (Sinisterra
et al., 2000; Sider et al., 2001; Gafni, 2003), El-Monem et
al. 2011y Fuj7HFolE o]g3le] ulo]y g AF
S Az TYLCVE] 70 3-5F & Yegtlal sisitt. ¢
W AN 33hE o)A} o] %5 st YER olfr=
EnfEs AW o R 35 Jw Ao} 35ho] ghds] 75t
Hug 35pl ol Wsigitke A2 A 357 <t
TYLCVOl ZH=EUZS ofmigit}. wpebd 33hd o]d
TYLCV 22 g2 A5 A7 kAo a3t
e A ofrgitt

epAlAl el W TYLCV ZEE2 AgT 1, 2904+ 1-
3sp7EA] Aol Iglen, AT oM 3% WS
ok AT 4ollM = 17%, A2 5= 33%2 427
o cyantraniliproles F-#73 A2]FolA TYLCVEA
o] §13lt}. Dinotefurans -3}l cyantraniliprole 9
B A3k AT 3elxe 38 oAl 3%2 TYLCV7ZE
WIS 0™ 463171 = 37%7} WHAISIATE. Dinotefuran
S ZH 43812 dinotefuran+emamectin benzoateS A
g AT 4ollX = 33T 17%, 4-63P87HA] 40%2]
3P E-2 W (Fig. 2, Fig. 3) cyantraniliproleS @aAr¥3h
227} dinotefuran + emamectin benzoateE YHAIESH ]
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A. TYLCV occurrence at 1%-3 cluster development stage in T5.

B. Non-occurrence of TYLCV at 6™ cluster development stage in T1.

Fig. 2. TYLCV occurrence degree in T1 and T5. Symptom of
TYLCV can be distinguished between A and B by their height
of tomato plants.
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Fig. 3. TYLCV occurrence rate according to -cluster
development stage between treatments.
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Table 2. Commercial product yield according to treatment
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Chemical treatments Commercial yield (g/5 plant) Fruit number (5 plant) Fruit weight (g)
T-1 9,148ab’ 706a 13.0a
T2 9,698a 748a 13.0a
T3 8,551b 684a 12.5ab
T-4 7,013¢ 6lla 11.5b
T-5 3,542d 368b 9.6¢c

*DMRT 5%, Harvest period: 2013.9.25 - 11.21.

Dinotefuran *]2]7} cyantraniliprole. T} & ghajj7ko] Hf
Aads Bl A2 A7t Fol A7 #AslFr goen=
71E A gk A o] wEA wae 7hsAol 271
w02}l 3} th(Devine and Denholm, 1998). 4] Hj
7hrole FHO|EA, FHAR0IEA, ZFAAGREA
(IGRY, M QU FE:o]| =] 5o AAlol AT A3}
Ao] ZyA waE Zo BaEo] WAl ojges A
U TH(Prabhaker et al., 1992; Ishaaya and Horowitz, 1995;
Dennehy and Wiliams, 1997; Devine et al., 1999; Horowitz
et al.,, 2005; Karatolos et al., 2011). Kim et al. (2007)
dinotefurang 2|5 Huf71Folol ts)] =& WAla
5 BT sl 2 AlgdAM e 28e A3 <
& ATk oA FajrhReld F5E §F 5do] A
 dinotefurandl] o3l A3/do] LEPL 7hsAde] =AM,
20124 =ljollA A& AREE 7] Al&FgE cyantraniliproleol]
M e didoE A JHAZE A7) dEe s d
"t A2 19] cyantraniliprole <534 % cyantraniliprole
ArAbE o} A gt 29 cyantraniliprole 2533 5 7]E9F
Al A&7t Akt A4S Bl 22 cyantraniliprole <72
49} cyantraniliprole HAES] Fart FEE O] ZfolE
UERA] 9= Ao 2 Belth. Smith and Giurcanu (2013)
2 cyantraniliproleS FHAEENAS 7F- FaA|E7]7ko]
149 A=} st 2 AJgo)A cyantraniliprole <52+

F 5 guaEe] gk AT 1, 2004 204 ol fA
HAL, 89 179 o|F Fuj7iRe] 2=vt AL S7he A
02 njFo] 7|20 o= A& o] AT 7H
3

W cyantraniliprole <72 2] ¢] kA &7]7ko] 20
Argtal FAET 22T 39 dinotefuran -2 A
% cyantraniliprole HARE7} A 2] 49 7]EA A
Hr} 33Pp7H] TYLCVS /3ol 271 vehd A2 454
ofe} YHAREA X dinotefuran T} cyantraniliprole
FrzF A 837 30t A 2r]git) Dinotefuran
cyantraniliprole 54 F3 g W} ke TYLCVEHAY
B, o]AL EnfES] thiamethoxam *]2] A] o
ofE ofdlle] Huj7hRole] Ao e J|vanE
A Z17] W&ol TYLCVE 9o A= th= Mason
et al. (2000)°] A} FAFSIATE webA ErpEd] Az|€

A R
2 e

o ol dlo & g W

i

3500

—o— T1

3000 -

2500 -

2000 -

1500

1000 A

500 -

Commercial Yiekd (g/5 pInat)

9/25 10/2 10/10 10/16 10/23 10/30 11/7 1113 11/21

Fig. 4. Changes of tomato yield according to treatments.

cyantraniliprole®] ZHr/dito] gul7kFold AHAAsE 4
o7Im, olof wt TYLCVAG] FAZA] S FAS

Aoz e
Hild EOIE AE 3

A A e FEFES cyantraniliproles F-S
A 13 M2t 2014 27 9,148 g/55, 9,698 g/5T=
7P wRoH, A E A 2 AT T 5ellA 3,542
¢/572 7P AL %S R} Dinotefurans 5
2|82l cyantraniliproleS FHAESIGE A+ 30]
dinotefurans F-AFA 8t 71EAE A e AT+
4RT} AEFTO] 22% wRoH T AIFAE &Sk
(Table 2). A2 5= A2+ 13 29} Hlwate] BH, 747}
61%%} 63%2] 5% A4S BYlon, o] BAE AT
13} 2] 2014 13.0gS.2 72kt vHH, ASAE 228t
A & AT 57F 9.6g0 2 7P Yokt oA TYLCV
WA Al Aol A, o] Bdslei Ad® ol
a0, A 2700 S EE H3 80%7HA F8Hgo] 7hAast
th= Aol §-AF8THCohen and Antigus, 1994; Louro
et al., 1996; Momol et al., 1999, Moustafa, 1991).
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