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Inhibitory Effect of Two Insecticides on Tomato yellow leaf curl virus
(TYLCV) Transmission by Bemisia tabaci Q-biotype (Hemiptera:
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Yositaka SAKAMAKI’ and Katsuo Tsupa® 'Institute of Agro-
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Abstract: The whitefly Bemisia tabaci (Gennadius) is an impor-
tant economic pest, being a vector of Tomato yellow leaf curl virus
(TYLCV). In this study, we evaluated the inhibitory effect of two
insecticides on TYLCV transmission by whiteflies. Tomato plants
pretreated with pyrifluquinazon or dinotefuran (0 and 7days before in-
oculation) were significantly less infected with TYLCV than untreated
plants, while plants pretreated 14 day before inoculation did not show
any difference. In contrast, the survival rates of viruliferous whitefly
on pretreated plants 0, 7, 14days before inoculation were significantly
lower than those on untreated plants. These results indicate that sprays
of these insecticides at 7-day intervals were effective in inhibiting the
incidence of TYLCV transmission by whiteflies.

Key words: Bemisia tabaci; whitefly; Q biotype; Tomato yellow leaf
curl virus; insecticide

b= b ECEESRIE, RWIE Y A L R Tomato yellow leaf curl virus
(TYLCV) 2k o (5|2 IENBTANRRTHS. TDI4
NAFEIL, VIOFEOER» CIBFEL AN LHEEL, HBICERE
BECUTHEE 225 (N, 1999). /4, ELLIEF2NG
LTRIGIZHIRE 25728, b MEECEOTRERBEE
BoT05 (KHE, 20005 K%, 2008a). RAETIZ 1996 EiH#
MR, FHELIURERD b~ TR S (N, 1999),
Z OHE AR E P RESIRL 2 (K%, 2010). HAET
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REL TS TYLCV I, EEEFOHEREMAS & BEMIZA 2
T TIARRIGEBR AR (4 X5 TURE) &AL PRI
(ZA L FRF) O2R/KIcHF 503 (EH, 2008). EERET
I, 1999 D TYLCV #IHEFE» 5 LIF 6 <134 XA 5 L RifiD A
ORETH-72EZ b3 (EH, 2008), 2011 412 Jut
BELTHDTEEEVA N FPRBEORESERE N TS (B
KESE RIERAT, 2012).

TYLCV iX, #3224 ¥ 5 3 Bemisia tabaci (Gennadius) 12
Ko THABMICEN SN D (R, 1999). #3522+ P 73|
B, WA R I ONREHIBICAL AE L, FEEAELED
EMREASREBEL DN X 24 TOFEBFONT NS
(Perring, 2001). TAED b= b & &t BIEWEECIZEA» S
BALIENAF 24T Q (BT, Q) kU 44447 B (LIF,
B) #EICHEL Z > T3 (K%, 2008b). Q & Bid TYLCV
OEBBRTRELECTH 554, RELAEFNNTITFD T3
(BIF, RER) OovALZEMEICZRED hEnE Eh
Twa (JErt 5, 2009).

TYLCV DARHBR L, FIHRAND < P TEREhTE
D (K%, 2006), WER L~ MokiTB b~ b ELELERZ, ¥
N oHERNICBATSEBRICKD | REEIRLT S, B
2, EHFOHICRELZGE, ERUALEEFENREL (K
H, 2000). 2Dk, b P ELEBHOPBREEL LT, &
BRBBEA P ONTANNRAT B Z L EPIET 5722812, il
oy PROEESNERE T AL LB ERME IR TS (S,
2005 ; &K%, 2008b). L2 L, NI ZARANDRAZSEEICHIET
B3ZLIENETH 5720, EEHEIBALFNNT2FVF IS
MU TERRHORNS L Z0%OBARFIC L DRI 5 Z L4 %
V. ZORRIC, BRI ERRBIORA 2175 & E OBE 5%
FlERD oM TS, ThIFRBRIZKN T 5 HAIOBRLEMHIELR
DE TR Z OREHEICH T 3 MRORENER L E 2 bh 5.

ZHRETIZTYLCV 2RELZQIZN LT, BARITH B Y
2777 vKBRIOEBEIMFBRIZOVTREZ A TS (K
& - HHEE, 20093, b). LA L, ZOMROBHFHEIZ OV TIZRKR
FERTHEW, F£2, F7A PRV LAOEMIE TYLCV # 1R
U7z B o U CROMBISI R 22 b0, ZORER 78
FHEE IR T3 A (Mason et al, 2000), BRELZQIZHT S
RO EHEHRE P MEAN OV TR AHTH 3. £ 2 THIMET
W, —XEEEMET 3 0ICEYABAEREEAS »CT 5720
OEBHLMRL2BEILEERNEL, RELZQIILZ IR
RGEBELY ) T 77 vARBRIL YD) 7050 2 KHEID
R DR 5 L UV ORERIARIC OV TEARBR TRET L .
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Tz, BHERISTT S 2EEAOSHNRICETIAREELA
DTHETS.

AIITABIZHENS, BRI LTEREZTHE L2 V70
BRI B ERATE LY 4 —ORA KiEL, HkEZ
i E< LR L EiF 3.

Ml LU

1. HEESLUTYLCV EE

2004 £ 11 AIZHERIE R EME L Y 8 — A (AEH) oAy
BE» 5 235033+ 7 IRBREREL, 25°C, 16L8D (16 K]
B (L) 8 BEFEIREIA (D) &fF) ICRE L 2EREANIIBVLTE v
xRy (B BESP) 452 CRREAF L. KEFHO/ A
AAALSE, IPAVFVTDNADF boru—otFoa—F
I (mtCOI) SHIROIEEBIF|DE T & 2 3550%: (LH, 20065 =
W, 2007) ARWT, MRAINICQ THBH I L AR L. fitih
X, 77 2F v sBOFE S — ¥ (30X36X40cm) 2 hv b E
LEEHROFEFR®RE AN, 2 ZIRREAFL 2% 7 AN
DKL 3 HEFE B~ DE L, WEY — VIS
U 7=k oD 5 BAERED 30 BIZDW T, PCR¥E: (KE 5, 2004)
I2& D TYLCV DRBIRREZER L 2L 2 5, TRTOMEE» S
TYLCV #R3HE (3 1.3kbp) 1SNV FBMR EhAZ &2 5,
AR TR TRERE LTHl>7 &5, bo b ELESRO
FEFRRIE, 2009 F 5 HICEERTOEM b= FESG» SHREL 2R
WHREISRD TYLCV 4 X 7 L RHMOREFRE b~ Mk (W
Ty, EERem RY Ry MEZL) ITHKE L, 25°C, 16L8D I
B L2z [HRENTH 30 HRIEET 2 Z & TR L.

2. 2 BEAOLEZARIBRICRIETE

HE6em AU Fy PEATHE 14 BHEO b~ M (B :
7 ZAREKER) O EEE TR ICHR L 28081 10 PRRE
L, BELE HREEL 2 TIFD5 IRBISEESS S
Y 7L Y KHIA 4,000 R LY 77 5 VKB
Al 2,000 EFHFEEL L, BEFIIMALE» -2 wiizi,
RlELELZG M2 M AR L Zhoo b M 1kET
U NLBEOME (ERIemXE X 61em, EEH&MIED 2 »Frds S
Avura—A050) THY, HERROMRR 3 EEIRRE TRE
L7=t%, WAL=, KENGEALEY A, 08 7 Htkd & 00
14 B#OOTRANIZT -7 BEEFE—BIZTD 29, #HRAE
BB A PML TR L. ak, MEEL, Y TRE
BRI, AMBETHBR T2/, AE 4 HBTHRIMRERLT
Wz BE 3 A%, 72U AEORARD B TESRE A
%, WRETHELL, 20%, 23532705 I0OREES
DIz, BUHEAEEZDETNTOIY MEEEY 7LFF U VK
HIF 4,000 f5ICBFEL, RITIZY 25775 vRiBl2gtke UL
7o MEEUHABRELTHS 35 %, 2ftHkE 238K 27 #%
(BRT2438) #HRIEOF B LUHELRIZLBA™E PCR
% (KEDS, 2004) LD RBHE I VREOFEEFAN. RER
i, 25°C, 16L8D IZFRTE L BB ENTIT o /2. SLEIZ X 5
PRE B L ORBROLEFREDOEIZONTIE, AED & HIRK
FETOHRILIZ GREET>72%, E#%HFE L LT Holm ¥

e

THIIE U 7= Fisher D IETEFEERE 21T - /2.

3. EFERBL b~ MEICHT 5RERROBFMH

BYIRBPRICER A U B BRE LT, REBRIONT B H#57H
DREHRVHETELELONB0, UTORBEET 7.
HE 6em RV Ky MELXTEE3I0HBZO M2 M (BfE: HY
AMRAES) O Hh S A PR IR U 223 10 BRERE L,
BE L 7=, BERFHNIIY Y 7T v KHH 4,000 (575 R
KUY /577 KER 2,000 EHRFEE R, BEAIIMAL
Aotz Fir, BOUEIEAELEL LV MY PEEERAL
. ThED MY MEH»CREZNED 2 METIAFy 28O
BB — Y (30X36X40cm) OHHIZ ISem BEL THEIE L 7=,
HEOMKH1EE 15Sm~v4 70 Fa—FicAh, BELX
P bEOBRBE (b FEA S 75em) ICFREL. BEH» S
S5ABIZE=ENL, EB560D v MRANFELTOWEHBIEL
7z. FHIOBRT—E bv MEANFAT S L 20 450 EREEAER
Bohbrolzls, BEIZ20 4% 223 MTY, FEEHER
LSBT E L7 270, 60 3% T b v MEAFEL T
BOERE, TORBIZEY L L REUZ 25°C, FISMHIIRE
L7-fERENT, 3 DOMARDEDZRERIZDONT 32 [ET -
7= T, RABRICHAL MRS b R, 1 EORBRIE
EHLVWE DL 7. FAUEIZ L 3 FERDOEIZDONTI,
xSRI & D P L 7,

Fo N EROMEHENTIZIL, IMP 8.0.2 (SAS Institute Japan
Inc., 2009) # F 7=,

w U

1. 2EEFOLBEH AR, BREICRITTHE

SEAME L7z b PBRICH D TYLCV BERE 4 Table 112
AU7z ks, BEMRETRTHHRL QO EALEY ISR
FBRERFL 2 b P ORBGEBREIL, MAED 51.9% IR
TEY ZAF TV VANAB LY /77 5 v KBRBLEZ h?
NT 0%, 3.7% L HRIZEL 572 (GHE, G=31.678, df=2, p<
0.0001). FEFIMLE 7 HHICIRBHRAEREL 72 b < b B OREGH
iy, BULEOD 63.0% IZHANTE Y 7% FV VkMFB L O
U T T 7 VARBRNET 11.1%, 14.8% L FRIEP 272 (GRR
E, G=21.363, df=2, p<0.0001). AN 14 HRICREBREZ K
L7 bo M OREBREL, BOAEOD51.9% IR TE) 7
AEFFIVKHBIBIOY /77 5 VKBEILIET 48.1%, 70.4%
EREBEZIRDOEN L, 57 (GRE, G=3.190, df=2, p=
0.203).

FAMBE L 7= b= M RRICEH T BRBROLETFES Table 2 1R
L7z WERORKE 72 VLBOEIZHE L THET 3EEMES
<D bN7-. FHMELY F ISR L - REROEFERL, 8O
HO$T% IR TE) ILFF I VAR E Y /77 5
VIKEBHIME L $12 0% L HERICEY - 72 (GHRTE, G=47.655,
df=2, p<0.0001). LRI 7 HHEITHA L 2 RBROEFERID,
AP D 30.9% IZHRT Y ZAFF IV VAR B X OD /57
7 5 VIKBHLIE T 0%, 2.5% EFRIZE» 572 (GRE, G=
50.659, df=2, p<0.0001). ZEAILER 14 BHRICHEA L =REBRD
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Table 1.

# 95

Temporal change of inhibitory effect of two insecticides on TYLCV transmission by Bemisia tabaci

Days after treatment

Treatment® 0 ! 14
Infected/tested % of infected Infected/tested % of infected Infected/tested % of infected
plants plantsb plants plants plants plants
Pyrifltuquinazon WP 0727 0 a 3727 11.1 a 13727 48.1 a
Dinotefuran SP 1/27 3.7 a 4/27 14.8 a 19/27 70.4 a
Control 14/27 51.9 b 17/27 63.0 b 14/27 51.9 a

*WP: wettable powder, SP: water-soluble powder.

®Values within a column followed by different letters are significantly different at the 5% level (Fisher’s exact test with p-value adjusted by Holm’s

method after G-test) .

Table 2. Temporal change of effect of two insecticides on the survival of Bemisia tabaci with TYLCV

Days after treatment

Treatment® 0 ! 14
Survived/tested Survival rate Survived/tested Survival rate Survived/tested Survival rate
whiteflies (%)° whiteflies (%) whiteflies (%)
Pyrifluquinazon WP 0/81 0 a 0/81 0 a 12/81 14.8 a
Dinotefuran SP 0/81 0 a 2/81 2.5 a 16/81 19.8 a
Control 20/81 24.7 b 25/81 30.9 b 35/81 432 b

*WP: wettable powder, SP: water-soluble powder.

®Values within a column followed by different letters are significantly different at the 5% level >(Fisher’s exact test with p-value adjusted by Holm’s

method after G-test) .

Table 3. Preference of Bemisia tabaci with TYLCV for tomato
seedlings treated with insecticides

Treatment® No. of whiteflies Probability (¢ % test)
Pyrifluquinazon WP 15 5
x =0.125,df=1, p=0.724
Control 17
Dinotefuran SP 16 2
x =0.000, df=1, p=1
Control 16
Pyrifluquinazon WP 17
yruqu £1=0.125, df=1, p=0.724
Dinotefuran SP 15

*WP: wettable powder, SP: water-soluble powder.

AFRITMLED 43.2% 12T, Y 7%+ RAFEE
KUY /775 VKEBHRIMET 14.8%, 19.8% L HRIZED - 72
(G ®iE, G=18.873, df=2, p<0.0001).
2. EFEREL - bv MEICHT 3 REBEORIFH
3DOMAEDLRIZE BB TE, WThofladbeizsun
THEIRFEETOFELTHD, WEHEOMICERAZERIRD 6
%A 572 (Table 3).

£ =
AMETIE, BALLNTARANBALZRERICES b
PR TYLCV R&HE (1 &Y 2T L, TOREUINTHE
D RESANEIRI R A MG U, 2 BEREZAE L2 b~ PO

GubRER IS, SEOECIEANTAOEYH B L OVLE 7 HETHEIDE
Pofz. ¥ BICRYRE IS B BB 8RS S -
. ThoDZehs, L7z 2 BRTBRMEIEREH L,
ZOFHREKHOBBICHENET T2 LFZLONS. £/, A
14 AR OBERBFIZ TN TORXCESABD A o2 &
5, AL 7 2 SERIOBGIHIZh RIS L% 7 BT 5 2 &
BHFTES. REROBRPEEIICDOTIE, TYLCV 2REL
2B & IOEREL-RBRTRE 1S AORTICLD M PRI
B R 6N T D (Mehta et al., 1994). K% (2006) i&, 4
NaATF VT IRES TYLCV % —~HRFT 2L, Higt<b
BTOBEERIHI LS 4 L ABGRIIEPHIEZ 5 & FELT
W3, Fi, WEAMBEL 7 b M ARICRT B IR R OB
EFNRZAER, WAL 2EERIL, RERISH L TRERS
RBoNBEHo/ ZTHEDILH 6, FAMBELA b~ MR
RERESEE U THEAL 5%, BAIIR SRR EEIR A &0l
BEHERORBK RRRBRIC LD, BRMHIIRNED 5 hiz
Zioh3s.

—F, W14 BIRICRE Lz REROEFRIE, BOBIC
R 2HEHEA L AR KL 72, ZThoDZ s, FEAICK
DRGSR RRHRIZEIEND B LEL OGNS, RERO
EFHRITNE 14 Hi%T & HEANMX & MM OB TESRD
LNt LT, BRERBEENBED OhEr o7, ZThid,
DANREBENULBIIHETEI L, IARICIEREALES S
| EPEFLTCERPEPRAT A I EPERELTEALRS.
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KD RES S5, iR L7z 2 BEF 4 AT Q DEEME
EEHE T 2IEA1E 14 BRBOBAA, TYLCV OREGENH % H
BT AEAI 7 HRBOERSEHEE L 605, LirL, K
MR b~ ME IBRICH LT, 3EDORERE 3 HRIKE L T
W3, HEETRE LD L RREESE BAFRM L T 5 AEEKE
AH0, AFRIIODOTEBRMABRETEIEL TS LER S
3. F/, RERIIHT 2EFOBEIHFIRIZOOTE, R
HOFFBRZUPBELEVEETLIEEL OIS D, 5%
ZOBMRHEAHS MZT B RENS 5.
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