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Counting Adults on a Yellow Sticky Trap Is Useful for Monitoring the Tea Spiny Whitefly, Aleurocanthus camelliae
(Hemiptera: Aleyrodidae), at the Early Invasion Stage. Ryuji UesuGr* and Yasushi SATO National Institute of
Vegetable and Tea Science; 2769 Kanaya-Shishidoi, Shimada, Shizuoka 428-8501, Japan. Jpn. J. Appl. Entomol.
Zool. 57: 35-41 (2013)

Abstract: The invasive tea spiny whitefly, Aleurocanthus camelliae Kanmiya and Kasai, is now spreading
throughout tea plantations in Japan. Monitoring in pre-invasion areas is necessary for systematic control this spe-
cies at the early invasion stage. In this study, two monitoring methods were examined at tea plantations near the
time of first invasion in Shizuoka Prefecture, Japan. The first method was to detect adults captured on a yellow
sticky trap, and the second was to detect nymphs by sampling tea leaves. A positive correlation was observed be-
tween the number of adults on a trap (relative density) and estimated nymph density. In many locations where
nymphs were not detected, adults were captured by the traps. Additionally, more individuals were detected by the
traps than by searching tea leaves. This study shows that counting adults on a yellow sticky trap is an efficient
method for detecting this species at a low density and is therefore useful for monitoring at the early invasion

stage.

Key words: Aleurocanthus spiniferus, Aleurocanthus camelliae, Camellia sinensis; invasive pest; yellow sticky trap
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Fx b 2F VT 3 Aleurocanthus camellioe Kanmiya and
Kasai (I X &V H: a+Y 3 38 &, $E (Xuefen et al,
1997; Han and Cui, 2003), ¥ ¥ (Hsiao and Shiau, 2004)
BEUOBALZEE Y V7 HEEICB 5 F v Camellia sinensis
(L) Kuntze DEELZERTH S, FyriiHFETIE, T
T L BEWEOET (UF - #kH, 2006) DA% ST,
EEE RO ADRERIIZROE 2 RS RRE L EC S+,
VA KIBIZIE T T2 5 EOEL 54 5. AL
KIZBOTRAFERTH D, 2004 F 8 AREFFENICE
WCHID T F v CHERR X 7z (RUEBIPR S R BHRRAT, 2005).
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OEEHBEAELTHBD, 9 LERERTIEAEDRA
BfEEHE TN 5.

L& TICREVFER S W 5T, §TROKEEFED
1 B1EEDEREIZR > THD TRBORANVHR I NS
ZENE. ZORERE TR, AR CICRER IS
HAETTH 0, WHEEO -3 EEOREPR A
OB B e £ 3RS 2 DR TR A MU AR TAT 5 B
»5. LirL, BARBICARREZBRTEL, ViR
DECEHO Y VHEUE (LT - H7%, 2010) KO
YR Z DY ANFITH LB D L AR A
(&1l 5, 2011) ZHWZRERERHTS I LI2L0,
I EEA R X RO ONEEEALBTEEE5 2
LRAEETH D, Lido T, FCAEORABAMRIZE
W, AFEOBABROTHRRATEE L & 5 FHEORE
Lk e ) VRSN ERETH D.

MNRRORERMOE= 2 ) VX OFHEL LT, B
Bl b5 v 7 (Johnson, 1950; R - L, 1982) B UK
# bt 2 w7 (Betlinger, 1980; Parrella and Jones, 1985; Gillespie
and Quiring, 1987; Yano, 1987) iZ & 2 RO MMEHI A H K
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SHOWONE, —RIBARBOT=2Y) V24175 720
CREBBD LT 9 TEIBBRICRET 2 BERH 54, B
R b 7w 7, BRI A s 4 B & P ELD Fon
LHEETHEZ 26, BARMOE=2Y) V27 I2ELT
WEHEEALND, F2, 37U 5 IEORARIT ARG
BHEIINT 285 M8 m0 T (Lloyd, 19215 Macdowall,
1972), BEHE LT v TRBF % 1 X2+ V5 I0BEAY
HIZB T B IKEERN T ©, MRELFEAHACTX BT
BEMER B B,

ARTIE, BEREE Sy FIC L AREMERF ¢ b
TFAFTIIOBRATHIIETAEZ XY U AIEL T
BTHDPEIDERT 5720, KEOBARELOEHT
WG OFE N AR O P S 2 53T, HEkE b
Ty FIZKDKRFAEL F v EOWREWO 12 & 350 REEE
ATV, RAMAOIKRE LTI 2 F ko RER
SN O R 4T - 7=,

mE, KHZL, RMOKEES O 7= & B BOE % #
HE B BB R B W22 21002 [F v OB H 3
B TAFY T I OFEBRE NI U 22 BRI PR
BROMELIZL DRI N DTH .

ks L Ok

AR, 2010 4F 10 HiZF % F X2V 5 I ORE
DYERRE LN TR CHERE (B LR B BA R, 2010) X
N7 FFRE AN TH O (Table 1: FHEHE D 0) L
Z DS & EARFAEEIZ U TR K 4.524km £ TO®FT
H%5 (Fig. 1). ZOMBICHIROBEES 43T, HEk,
HEI o TICKBRAEPEE L F v EOWEY 12 L B9k
HAEZ 201 IS4 MIZDITTITo . Fyv b radvs
A3, 4 MRS B (1 - FEE, 20085 U - E,

2010) 4%, 2011 F-OFHECORBBEY — 212 4[FTh
D UNE, BE), AWETO LTy TEREHEIEZ, ZFh
TNORBREE I BEFNEESIIHELE kk,
FAEH RO ID B L UHIRAE A 5 OFEHEZ E 1200 T D
ST % Table 1 1278 L 7=,

HERE b Y v 713, Bug-Scan® IVOG®-System (Biobest
N.V. Biological Systems, Belgium) %MW 7=, Kb 5w 7
(&, W 10em X 10em D HFPIZREFWE A B & h T
BEEDTIAT 4 92 Hh—=FThb. b5y TORE
2, MBI —F 1 VI IREEX 15m DSER (B2
XHE) D2/, $HETH T ) T EBELESD
EHRL, 2V v TEN Iy TDOLETEFERESIZLT
BET2Z & T -7 (Fig. 2). £72F5 v AL, KD
MR SRS B E XN D ELNEHOMIRE 28T 3
Pl (LT 5, 2005) (SBEL- (Fig 2). 2O w7
& BB R OZEROSEEIZ 2 >OFOWBE L, 1 EE -
ST U T, FIRPEMBT T THERE b 5 v SIciE x
N22F v M rar o5 IORRERL:. HEMIZRHE
HEIZOZ 3EMTOTH O, $1 AL AR 13
0014F5 H2 B2 55H23H, $2HFE 65117
E7H8H»S7H 29 H, %3 H#HE (52 #HR) ks A
26 H2»59H 16 H, $F4M¥AE GB3HR) 310 A 13
H2»5 12 H3 HTh 5.

HROPFETIE, HERE L7 9 TABBL 20500 5
F LRI, BEICNET29RERKL 2 F v BED
PRECH L, 2001 £5 A9H, 7H12H, 9H17H, 11 A 4
HO4EITH 5, FFEHSZOWTEEINZEH 5 181
IZDX 204, AEM100DF v EEKXE 72, $FEIL
FYHER, Vo ORI OBATA~6 DT
RIKETHD b B RIEEBA R, T OFENOIEIZHHAD
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Fig. 1. Locations investigated for population densities of dlewrocanthus camelliae in this study. Numbers of each location are

identical with IDs of Table 1.
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Table 1. Locations and numbers of adults and nymphs of Aleurocanthus camelliae

\ Distance from No. of adults on traps® No. of 4th nymphs per leaf®

ID : .
location 1D 0 (km) Ist 2nd 3rd 4th It 2nd 3rd 4th

0 0.000 82293 3138 21178 66641 4.8 6.22 8.04 3.04

1 0.352 1124 2300 11305 9502 0 0.35 1.14 2.34

2 0.383 9 214 689 1815 0 0.01 0 0.02

3 0.389 1405 809 4392 13332 0 0.34 0.42 0.8

4 0.393 2 293 445 764 0 0.06 0.03 0.07

5 0.445 254 142 1638 5577 0 0.01 0.13 0.15

6 0.744 0 4 27 117 0 0 0 0

7 0.821 2 437 1474 5033 0 0 0 0.04

8 0.901 141 141 2481 2033 0 0.01 0.1 0.37

9 0.917 217 440 2478 2663 0 0.01 0.08 0
10 0.984 98 844 1804 4806 0 0 0.02 0
1 1.077 3 76 151 1871 0 0 0 0.02
12 1.144 8 469 — — 0 0 — —
13 1.330 34 201 1427 152 0 0.01 0.06 0.01
14 1.395 83 396 1135 2696 0 0.08 0.07 0.36
15 1.538 0 37 441 3476 0 0 0 0.09
16 1.631 — 0 49 3 — 0 0 0
17 1.651 0 45 616 1481 0 0 0 0.11
18 1.685 0 0 — — 0 0 — —
19 1.898 3 14 212 143 0 0 0.01 0
20 1.957 — 14 1158 354 — 0 0.02 0
21 1.999 — 8 128 487 0 0 0
22 2.050 2 18 178 3412 0 0 0 0
23 2.056 — 0 2 2 — 0 0 0
24 2.064 — 19 — — — 0 — —
25 2.078 — 75 295 259 — 0 0 0.01
26 2222 1 16 — — 0 0 — —
27 2.349 — — 13 8 — — 0 0
28 2.354 0 0 8 37 0 0 0 0
29 2.384 — 11 136 213 — 0 0 0
30 2.391 — 20 69 381 — 0 0 0
31 2.400 — 0 19 41 — 0 0 0
32 2.404 — 65 258 992 — 0 0 0
33 2.425 — 59 — — — 0 — —
34 2.478 — 84 602 2479 — 0 0 0.06
35 2.691 0 12 829 456 0 0 0
36 2.827 0 1 22 28 0 0 0 —
37 2.860 — 14 91 117 — 0 0 0
38 2.947 — 163 887 407 — 0 0 0
39 3.572 — — 10 23 — — 0 —
40 3.683 — — 3 1 — - 0 —
41 3.777 — — 35 31 — — 0 —
42 3.826 — — 1 18 — — 0 —
43 3.861 — — 12 27 — — 0 —
44 4.524 — — 0 3 — — 0 —

2 First occurence of A. camelliae was

in site of ID 0.
b Ist, 2nd, 3rd, and 4th means first investigation (overwintered generation), second investigation (first generation), third investigation (second
generation) , and fourth investigation (third generation), respectively, in 2011. Hyphen means no data.

HHOBERBE > THBIEEFHNEDTIEEL, FIFY
MROMBDAPFHET I EEZ LD, ML 2F v E
i, EEEICEHRD, EEEEET TERIMNET %
o (4t SRAERA . Ak, BEEOKEIRIZITENE
L7 RF RS A U 72RO /12T IZE-> T35 8D%
FEL T, IS RBYUBROGEREL2EDTH
BEEL, MREIZED . —F, BERoe o wE Nk

B oT00, BPBEBRTHDT 5k EmtosiR
DEOEEbh AL, T 2oL
ARIEONEE T h D FERE b 7 v 70K SRR
B, MAEETHLF vy EOREWMOIZE > THEEZ N
TSI REE % WS 2 hE» 2 FTARD 72D, WEOREK
RIDHBERAMR & AT L 72, &7z, FAERZ & omi# O
HOMER A S 2PI2T 572012, BUREROETEE LT
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FEEAENDTHOEEMSHN-. ks, LiomRs
Prid 4T SMATR (Warton et al, 2006) % FVyTHr - 7=,

b F

HEME T 9 S0k TRBOGESTHR T X -
Wirid, 1 [T 24 W17 SEir, S22 EFETIS
33 fET, 58 3 IBlgAAEE T 39 w38 AT, 5 4 [nlFHE T 33
H33ETCH o7 (Table 1). —HT, FrEDHREXED

Fig. 2. A yellow sticky trap set in a tea plantation.
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2 & o THHROFAEDHER T X -3 EMTL, V7 TH
BIDET oD E<, $1 HFETIZ 24 hyIRE NS
DAHD 1 AT, 552 EFEECE 38 11 fERT, 83 ERE
T 39 12 T, £ 4 MG T 33 15 AT T h o 7.
RHCAEEMB S IC O 2 RO S A ILKORIRIZ & 7=
%5, WA, S 15km P EHER-FEABERADIFLAL
T, YHERRTE kol

HERE b 7 9 S K BB R E 7 v EOREHLD
& DR S NSRBI L OHEBBE®RE Fig. 3125 L
Too B 1 JELLE RO A o 2 FEAIC BV TE, Rl
BEGBRBEEONBBEOMIZERE 5 EOMEBERR (p<
0.001) A3 5N 7z (Fig. 3(b), (c), (d)).

SRS 0.01 K / ETH BHAITHEE S h 3 ek
&7y TTOMBRIIIL, Fig. 3 OEIBERE y=0.01
EORRME L THENBEETCH D, Z0EIE, 2 ORE
T 143 (95% fSHEIX ] 49-418) Ak, %53 EFHAET 357
(126-1010) ik, 2 4 [EFHEE T 225 (39-1279) (AETH -
7=,

TRELU 727 v BE 100 BUSE RS R R X huis b o 7= 3 HE
WOHIZIE, b7y Ik 2BR BRIV T, Lo
HHREETH 5 0.01 ik FE (F v 100 ROFAETYH
PDILRER XN ERE) THE S 3 95% FHEX M %8
ABEDPEFEL 20, ZhZE2mFAET28 3 FHE
R GAAEMAID 7, 10, 12), 3 HEFET28H 1 FHE
i (A& ID 7), %54 WA T 17 P2 BEMS (3
EHITID 9, 22) L hd o7 LiHoT, SR
BRI NG HBEMEEZRICANTY, HERAK

%1 (b) .
y=2.73x106 x 188

011 ,2=0.803
(p < 0.001)
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Number of captured adults (individuals / two traps / three weeks)

Fig. 3. Correlations between the number of adults captured on two yellow sticky traps and the density of fourth instar Aleurocanthus
camelliae nymphs at locations around the first detected site in Shizuoka Prefecture, Japan. The regression lines were constructed by the
data points that had >0.01 fourth instar nymphs. (a) First investigation (overwintered generation), (b) second investigation (first gen-
eration), (c) third investigation (second generation), and (d) fourth investigation (third generation) in 2011.



Fy brarvs IORATTH 39

EHREEOIEDOHBEMIIRESELSZ G ANEEZ
5hb.

R R B & S B DX BB O (MR AR O % 0%,
REBEBIZ Lo TUNEL B BEMBH - 7228 (Fig.
1), BEMHEABSNE, -7z (p>0.05, FTEORE).
%7z, [OUREMOBZBBEFANOTHOEEMEE LEHEILBEL
7AER, (c) & (d) ORFERMICEIERETAERY S
N b - 720 (p>0.05, Bonferoni ), (b) & (¢) BHLV
(b) & (d) DERERBEIIIERETIPRD b (£
NZh p<0.001, p<0.001, Bonferoni 1),

% S

WEEIT 7T % MraF Yo I ORBARIHER T,
Atz L 2B ORASRELEEERERE 254 % <
DFEMFZ BT, BERE P 7 v S0 &) RFEA R
FTHIENTE, FAEEMEL I v TICk > TR
N HRERRIE, SREE L 0.01 A/ ORI 143~
357k Mt &, FrBEHREMDICL2HHFELY
SEERE N7 v SIC L BRBEEHED A, AHOR
RANBIBD TEOZ ENRBR EN, LT, BE
BELTy ok dFy b rary s IoRRFEERD,
KRIFROHEERIRD & 5 IZFABRBOEEERILTH - T
LEBICEBLHATRETH D, AFEOBRAMIAIZKT S
EBZA) VIO DICEN EFERO—DTHEENS T L
/ﬁb?f" - 7=,

BHEME by v T2 CEIBHEA CEERT L&D /-
Fu brAFCIIOTRZLN) VI EFTIBSITE, b
Ty T 1IRB NN -TEBRBEATBEHL 2 IZLTHBL S
HRHD, ZORDICL Ty TOEMEFES | BEEE & R R
WRNRIZ BT 3 KREERIZ OV TOBRBVETH 3.
TrvarosITE, HENE 7y TOBEWEET
PR SmPEE & XT3 (Park et al, 2011). F+ b
FarvsItBnTy, EKEERATHHIZEEDLLT
AL LEDORER L Ty SIHEE N2 05, 2ED
IRV B EEBRAFET N T2 LR HRI NS,
BN A5 1 HEEL S H%OFEEIC K DS 2o 2 HER
BB, FlAUYYaFVIIRANATFT T IIBN
T, BERE 7 v I K S FBIREBE 2 BE s O
FiZe=2) VT 0BT EELTESHNLGR
% (Gillespie and Quiring, 1987; Steiner et al., 1999; Kim et
al, 2001). F ¥ b IF VI BT Y, HERKS
Ty STk BHABMERIIHHEE TH 2HBE L K<
KLU Thy, REFBEDOHGET=4 1) v ks LTOR
H2HIECcE 5, 72720, RHIBER L S REE & o bR
BEAICBWT, AL 2EX OB ORRE SO
NBRDOP - TWE. ZhLDEREE L TiE, SERKRE
12X 2R OBEMOZE, KHEESIEOERNF v OFHF

DRFERPBBRAN L ZRBDOFEC R ER, HEHEL T v
T TORBIENRIHEL 5L - REREZ 6, &
BEDLEIBHBVELEZIONS.

HEME N v TIZE2F vy v rarvs3ine=zy
VUL BOTERTREMAEN 2255, 1 D0HIZ, #/E
RHIOMBETH 2. HEME T v TRIRREFEST50
T, REOREMEIZRE L o ThEESEE REL &
V. BERORBA IR L > CEE B, BAIERORK
REZBEHO—FRXHFNHET 2HCEI2RET S
(LT - HR, 2010) T, ZOMHEH-TLT v %
BRETAHVNEND . 72, BHUNOESE, KEOE
SIEEREER L LU RBEFERA (Kasai et al, 2012) & {#
VY, AREERERINC L ORRBEE Y- AL, B
AR ET 2 0EAEH 55, 208, Rz R S
RAEL, BELADTHIEBEOI LY X2+ Y53 4
spiniferus (Quaintance) (M, 1970)  DRETH 5. Wi
fiZ, 3 IR ORB (Kanmiya et al., 2011)
EHERT S Z L CHMFEISEBI R CTH 528, RO
Fonzd, BEME LS v T NORBEOLEHIZE-T
WA R AIBAY D D, 72 LTS, R
TIA4—IZKBPCRIZIZE > CHHMALTRETSH 5 (b
¥ - (LR 2011). EEME NS v ORISR 1 & AR
BEORHGBBCHIL, TPk 331 EesiE
O DNA BRI N TNB T ERGr-ThD, HEEhs
bT oy T EOmMEORREL, £<OBAEETSIENT
XHLELILNB.

AWFFEOFEMIE, Maid o AOgESRE SN T
WBEE G E O 5 IZHENR TR D, RBEFIZERDIEL
IZ& 58D TELA ABIZA XRETREM SRV, &
B, BEEHNEOFy b 23V I0WBE T
HiFID 0) T, BHMBRAOBEZBMO#EAEIZLD, +T
IZHEFEBIA - Tz ZEHIE2 5 2008 FOFKIZF v A8
HAZNZERbroThY, KR ZOEIZHBEL T
RAL, FAHOKRFENGHEHRREETO S 2SS E
WeEZ NG, KR COREHE T, WFREN 30
HHRID 0) 2 BRE MBI L 7adt o TERBOBEE HEL
0, ER-HAICETABEIZHRAEI IZLEZD 5
THIMT % &S {HBENA LN (Table 1). KEDRA
Hipin 6 EQOHWMOEEE T 5 v P HENT 2 BER S
S eRETDHD, SHLWBM» SOHHEFEELD
PR A BRI ICEE L, AEOILBEET IS DWW T DR %
O TPETH 5.

] £

Fr b aF YT IR HRSHOREIZ TR DR
AFRTH S, REOKBRAHIZNTE, BARBHOE
FECAEeRR L, FHEiIZHE 2 MIET 5 720 DEFEA
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ERBTIER-0IC, Mt =2) Vv EBEIEET
H5. KHETE, KEIHFRE YD TRAKR S
FKENDHOEE OFEEHTIZ T, HERE 29 712k 3
BHERE L 7 v EOR XD 12 & 29 RFAE OS5
WL, BAFHOEREE TOT= 2 v okt 586
K b7 TOEMMERFT L. BEHEF LS v Sk
BB RBIIAENEE Th 505, FrEDREXHDIZ L
DHE LN REEL ORICIEOHEBE R 2 2 & 545
Mole. EREOREFIMOFE XGRS RBR ENEH -
A ROZ < IZHWT, HEE b v 7 TRRAH
Bahiz, ELITE Iy PIck BBk yREED
S BAED AR LR A 5 SR A 0.01 itk / L WS KE
BEMIEWTE, 22007 v 7 3EMRE) =& 2H#E
BOEGEMEIZ R AR T 143 (95% EHHX R : 49-418) @
&, 357 (126-1010) K, 225 (39-1279) fE{k L LW E
otz U EORR» S, EERE 7 v 70k 50k
WAL, EKEE TICEOWTARBOERE LR T 5 DI12%)
BHREL, H5EEOLMEX CEABEEOHTEL TE
ZENS, RAMMOE=4Y) V2 ICHEEFHRICK S &
ZZbohb,
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