BREB R FE TP RAFEER

iF 12 g
PR £l Lo F B RS A T B2 Bl S

2

‘| % & v (Solanum lycopersicum Mill.) A F 22§ Lent T HE X LB i
BE & (Bemisia argentifolii Bellow & Perring) € 3 & %2 - - AE R {7
EERNBARERL KT » BT d is”\?#«ﬁﬁr; (Tomato lesf curl
disease) 4p :)]%fr g é,’ié%‘rﬁfﬂ‘{ﬁf AR BF S ERE KL OEAREL -
AP KRG T2 P 58§72 (Integrated pest management, IPM) st jis i » & %
EFHACFIP RER L DI KAEP C ERIE ISR P s TS
e BRI RAPMBENEEEY et AR NEIFHKEL LIPS
Pk o iEa WMEFICBERREDER > R KR FAchA R B R A
A r o BB ET 0 ARERS R 2023 £ 8 7 32023 £ 12 0 gE% 0 % -
Fol EkfAioRen R AR KE R A S ABE Y MY 50 & /% F o % -
SR P AR AR ki 10% 0 GfP iR E 2024 # 8 1 3 2024 &
12 % i BB B  ALARTRH A S A BB F M350 & /3 / %
¥ TR R AL oA R 1% 0k 2024 £ 9 7 32024
E 12 P agsk o KT AL AT RE A S A To#F 248 & / 3k / 1%
B30 2RI LSS § /R E - IHERFERE M RE FRF kil
1% | EF T 2025 £ 4 0 Ko FHRE A 50% FEa T 0 AER
e B ILPTR G R AIE X L R HAeFI) RE R L RFE U E LB ER

MaEie: Lk gae BERL F FibEEER

2022 & 10 " &+ B % 4 v (Solanum lycopersicum Mill.) 1 & & % > &
BHUBAPRLZAIDBED FER - BROFEFER > UE RSB LA 0OE
BRAA B S BF  HHBNF ,sr#‘:;; % (Tomato lesf curl disease) Bt p T
e Ft R EIVR E RS E B R AT TR 2 firiE R g By R
B KT HRE ToHF PRI RN FRAT IR HEF BREDYEH
W R e B E RS i S AN A (R F 0 2023) ¢

% »rj%;;«},ia 4 /¥ & (Bemisia argentifolii Bellow & Perring) #1454 8
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o Flt g mA R P o TR P iel & *%%ﬁﬁ%ﬁ&ﬁ&gﬁ%&
%#ﬁﬂME&(WM 2023) - fe §_2022 £ 10 ? Kihp T R A BN
Bxgmfichzdiie 1 BPp o> BT 2B §iclEtry ﬂ{IﬁL;j:‘a:;x.;{;‘aﬂ;;o T B
Wﬁﬁ@%i.J&FF%?ﬁ#nWﬁ%ﬁﬂa%a@ﬁ#%lmnlgmﬁ
TuHEe Benficy T4 5 KL 412 (Integrated pest management, [IPM) i
ke e E R F’M%%{mﬁ}i R i%éﬁ%ﬁ:}ﬁ%%ﬁf& "gzzgso
,—“Fﬁf;»;2023 2025 EANABRD AR CPEREEET ] % fIHD
fﬁﬁﬁ%ﬁ*ﬁ%%ﬁpﬁ“*?4ﬁgbﬁ-mwwﬁmw$ﬁﬁ§$ﬁ%
Epenba 30 2 BBAEE L AP APM T TR S 0 o A R
FHRP EZ ST idRan B8 g% » NRELA LT -

MERRIBYHEED

AF G H L 2P (Hemiptera) » Beo %1994 2 F TR A B A2
(Bemzsza tabaci B biotypes) # & % #74 f& (Bellows et. al., 1994) > 7 :E# % 4 f
} 5 JAE 0 T A 2001 E AR T ;i;\ - B f8% (species complex) (Perring,
2001) 2_ 18 xﬁ:}fgk F AR F AR T > 2010 EREER R EITR L EA
3k i MEAMI (Bemisia tabaci MEAM1 (Middle East-Asia Minor 1)) (Dinsdale et.
al.,2010) > 2 EEP PR RER KSR LH

SLE B S 40P ¥ a0 e 1989 ESE T3kl (Euphorbia pulcherrima Willd) #&w
GrER T 1995 ER AL R LEFERFTHEE G IR E T ) o /E
phrReldrf REAsFRE R iy HF 5 BPH T2 1000 &
L+ (Abubakar et. al., 2022; Kavallieratos et. al.,2024) - 42E > i = B 2 & 4o
32 MEH08-13mme H 2B AW G PH - TG il E
S8 AP BETHNEIRR ALY E4-16 = ~8-17 X ~2-4 22 15-35

X EFF AR ANERBER T B F TGRS £ L8 (Hh% 2015

#7210 2002) o

SRR Ry St & L AT T S A R 2 o
PGl o L oW I e AEHNESL AL IR GE PR L § o
NN

Poviti o AR T ERLVES > S FRaE 2R (Abubakar et al,
2022)"@@*”&.&”"%%1’ I)k&~ER ,&)}:1 B~ %31 p%%{%hﬁ.ﬁ E
BPHRABBFRFLAER & MR E > 26-32TC BiR:EE A3 fF IRERNK
SRBTVREFEIRF OPACAEHT I OREPEFH B S oA 550 nm
T d BipESTH s LR R :ﬁi £ ’ﬁ 7 erg 5l T H (113.3;_ 2007) -
AELAFREF DETI LI RATETRET c LEHZET NG /E

Pt AEFIATSET PR EREPRCHIFE - ARRE T OING BIA

BRP G A g B ERELTREL  BPE Rk £ iEr o 7o RE
Pl G pd 0 AR L2 pA R (Begomovirus) A o hfict 4
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hgsesE RS BREATERGE L BRI LBF REHPETAE
(Wu et. al., 2023 ; Kavallieratos et. al., 2024 ; F > 2025) »

SKERL RSB

Pav e LT ¥ Lenging IR s BURILIE S A o 2 R
T IAANFERL LS R AT R A sy 2 & Ui fi p T hat R
ﬁ’%fiﬁuﬁﬁ%m%ﬁ&€’ulﬁ%¢ﬂuﬁ RS BGREALE
TR A R i b RS R T M BRI AN T R s R A A
FRRALHE SR T AN R R E U AR E N FE 2L e
B EREFTH S HEERATERDR G2 PRI A e AL EHE
MIEMRCE R EOR Y DV F R ERE NP (F F 2023 ; Abubakaret. al.,
2022 ; Gantyada and Sarkar, 2021 ; Rehman et. al., 2022) -

*%ﬂﬁ%ﬂ’?"Wwiﬁf€%u%9ﬁ&’“£ﬁﬁ%m#“mi
Pro B F @ end 32 P LERREREGAELLE AT A E PF
% S50 P E 32 pEARS R EIREDIEIEE o B FER D HET
REERFIHRP PR L BFFTRP, PER RFESP 2 ERE PEIF
%ﬁﬂﬁ(%’mmyiﬁ%ﬁﬁifﬂﬁﬁﬁﬁ‘ﬁ%%%ﬁ?ﬁ’ﬁuﬁe
AT o LA F ¢ AT AT AN E RS S FP AT
FERIEF R DL (Adam et. al., 2025) -

%Wﬁmm€%¢*é$ﬂ?”ﬁ% YA S L TR
WEEROETERT FERERELLGFENE Y G RETHA S
ﬁﬁ%ﬁﬁ#%@’@mxmﬂﬂmﬁwm%vkﬁﬁ%m% BRT S g
ERH R LR A TP pES fu;' 5 bh’-*z:p; s IR AR R R 0 BAT D

%;t% H

928

EHer £ 5T R BEH PPk o AT I 14 %215 EEOES
EFFHUFIRESR A SR A2l T2 BAI TR ERLET &
¢ BT o FF FHFALD 10 PENIE R REFLEEE > P

BBWE T > UEMNZEFENAAERL LSS BEE

LB T AL BRBERG G R T H - PERFL &L E S RE
BRAEBF A = o F Reni®F abp Soavp gnd 183 M4 1R Frd4E B &GP
et frig 2 2 Bl By ank B4 £33 & &) (Kavallieratos et.al., 2024) o i&f5
2025 & 8 7 B ¥ FMRir4 (https://pesticide.aphia.gov.tw/information/) 7 #d

AR HIE® Wt 5 O fAe RiTHFfABFIIFo> FraRE* il B P 2 53 17 &

Lo $H AT 2R L E R RETHY 0 AR LAl (oil) 2

%5 (Fatty acid salts) HHERETF Hinrek o SEAAIY THe AN HxE
Aagakfir= (F % 2023 ; Smithand De Marchi, 2024) ° % fe >+ 3R > iv & B
FLFHBAME ARl RETHE I RS AMAN 4 KEphr e - A

Lﬁﬁﬁi&%%’%g%§w$%ﬁ%o
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AEPRFV LI RRT L GBI REFL B g;:q?“a.]%% e 45T
’rﬁ % (Nesidiocoris tenuis) ~ ¥~ & (Delphastus pusillus) ~ % T ¥ 35 (Mallada
desjardinsi Navas) {v¢r 2,34 16i% (Amblyseius cucumeris) % > —’5 EN RS 23NN
= 7 -] ¥ (Eretmocerus orientalis) fvi% ¥ 227 - 3% (Encarsia formosa)e 11 $.2 2
A e ER LD BEEFEFESY > 2 L /T N F R E Usaria
javanica) fe i & 7 (Aschersonia aleyrodis) % (%% > 2019 ; e g » 2020 ; 3%
» 2023 ; Kavallieratos et.al., 2024 ; & ¥2 3% > 2024) »

Bl sdirRRERAFLFR

?%i%ﬁ@%ﬁﬂﬁ§%35Pﬂ&ﬁ%ﬁiﬁ@&%ﬁ*“L&f K
(Economic Injury Level > EIL) 2. T o @@ T kT 45T B %3H 5 R LT
A LT TP R kKRR 1ﬁipggxr$@ém§;fjg
T FL A B enE Rlddy o T IR s (Tend BEF R AR O PG GRS
% (Economic Threshold, ET) (Ellsworth and Martinez-Carrillo, 2001) °

FREAPEFE o Bandkivv £ 3R ~ ERIoiof o FIM A =0 if %
PR RER R IEEE R AL R EWEY > 0 E DT s f
RN RER LSRRG R 0 0w f s TRy

TR 14 2 0 2ET R A BEARREAMF I T H o F L
AF RS ERBRI80-210 24532 AR MRS SRERL

S P Ea B O(R 2024) TP AT EFEIE10-15 2 RS F ALA A “,/Tf

TRETRAERAIET AR RN CTRIAT R EF AN EREROB LS
ﬁ °

Facv i ¥ e 3-5 X gd T HEI LA BAEERE > R iy
RERREXPAORE o MAL LAY REL TR > R0 B By
Bl FAE R B SRR AR ALY Fivy R F AR
A Bl Al A A (3R 2024) R A E RETHR %ﬁﬂ AR E
WA S gd fica o O BREP LN AR RET S PFRELYAE
FlimdF s ¢ d AL AR KO U Moy PRELLESAKRT 0 Bk
T 1 X Mf R AR B B %mﬁﬁﬁﬁﬂ ’%‘ﬂ@&i
A P B fica RME2EF > A dd b AR o mEicv b A
> B o

i e BFEFEFRAE I AANTRT A5 7By (M2025)
TErREFIcH P EEDHRT FLE PPORE - LT B PP Tk o T
g 14 821 22 F > PEEFET I PpANTES RS LFER
Eed BlRY B RAOR RS A S A B E S BT G B E RS Db
o BFAFT R R I AALN I BA S AREH P BAR T I ALK
REFEEIF 2% 1 R B e REBLSARFHDPE > L LEnl
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HHRFVEAFERPNEF S FRERD o gt Rk i S o2 (6 2001
F AR hAv BB A EF TR A e enit B R &L G o ikdg 2025
R EFRFE% (https:/pesticide.aphia.gov.tw/information/) F L ¢ 3
IRAC 1A ehip 2 ¥ (Methomyl) + IRAC 3A & % (Bifenthrin) fr?ﬁ e
(Deltamethrin) ~ IRAC4A 1% i % (Imidacloprid) ~ %7 = 38 (Acetamiprid) ~ ¥ £
= (Clothianidin) ~ % i# % (Thiamethoxam) ~ % % 3¢ (Thiacloprid) & & #F =
(Dinotefuran) ~ IRAC4C i #.4 (Sulfoxaflor) ~ IRAC 6 =f# ¥ ;= (Abamectin)
2 [RAC28 e % 3 (Cyantraniliprole) ¥ — = & »igdt R #H 5k 5 R d b
Tt R X L IcE R Y > UL TRGIPE
bgaeir BED G EF D £ S EBH L FIEAH 1 S 1520
cm EATH R ¢ ARSNGB KT o T Y ;@Eﬁ—i f"fﬁn TREE "%“%é‘_‘}‘é%?ﬁ
P fiente A BT wER RS AR R 0 T - 5 B 3R
BEFFI e B S % 7 | ¥ ui\g% e R R b o T O FER T S
> 19 5

ﬁ‘é

BT A BB ISk o FF'B*Ai JEEm ARl bS8 LF P4
A AATHE R AV E R E S g > R HRBE ORI EHR) TRER M
G A f%ﬂ%?@ﬁﬁﬂﬁb’%*@* %g—?&mnr% 17 AR o RS P e el

4 (Smith and De Marchi, 2024) - iz y5 2025 & 8 ? B ¥ F IRz %
(https://pesticide.aphia.gov.tw/information/) 13 #L » ¢ & IRAC 7C 7 14 %
(Pyriproxyfen) Fr#|¢r it (4522 % >2021)> IRAC23 3p) /%= (Spirotetramat)
Fralr A A B & Aad £ IRAC29 4 R %% (Flonicamid) f= IRAC
9D e :}’é T (Aﬁdopyropen) PIEFhh A2 dan ¥F28 5k 4
Ahm = o

Bl % faEe r AHRACH > U8 8% 20 S RAT L F R BT
Hod ¢ S 2 P Ardl R WAl e - 50 BHFF X E R ER A
S e i R %%%ﬁ L R TR A ¢ R B D
Pk o FEFNILFLE S § A A e s pt I R O RS RS FRIAE e
R S RSeS| m'ri“ UL PET - 20% IR s ARTR 4000 B ~20%
Z e A 3000 % 10.26% FF 4R 800 B F X 2EjTH 3 X A G A
B E - X UH R DIeB Rtk PR E B L E L E
%3 BEFSRTAED G-

BEAdw

P T PR HKAL2023 £ 8 1 12 P AR AT RS R TIL GO F
(22.8663°N, 120.2821°E) & {7 > -] % § v B3 % R332 -8 7 21 p 45>
O " 13 pPREAKIT I P 2 p BAadRfc e 8 P AT 10 ! A § AAMRE

Bl A HBE TR 50 & /% /% (B D - ZHFPHARPMAEL S
,w#é:;w,m SR BT 10% 11T o R B i o Ao 2022 & h2 ) %
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HoactE Ry &4‘%*?#‘#—%* fﬁi-‘r ’ %’i’imf_‘my Je o pt g T4 4 ‘*r”}?/——
e > BB P S favenA TR A EVRE > TP RS 20% hit F R
Fakmd M BHMRBZET AR BEHE ] S Fivhiza o
- S TRASEE S AEE S M 50 & /5 /i e 2l
AU TI04giE 50 & /5 /% (B Do Rl R AT & L A OLL B
Sol R fae R SRR R R TLA L FRT 0 ) S facd
B ABERERFESFAINEY REKREPLPLF I HHFEIEY - ppEL
AFL ) EFITRF ERPREERAT T AR ST 14 X Wity CE R &G
WM EFEl FETHEAR AL T BRI ER T LT ey RET
Ha2ze AMENA Fioa%s X0 2 F7 B3 BH AT F J LA
B 12 7P g2 echiicie R o 2 EEH 2024 £ 1 7 2 2 P iR
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Bl 1. P B 522023 £#8 " 212 " 323 B¥H Rehx p TP REE P A Eo
TRSRERRNFFFERY I AN DT ORNS SEE
Fig.1. Daily mean temperature (°C) and total daily rainfall (mm) in Luzhu Dist.,

Mean number of whiteflies per sticky trap

Kaohsiung City, from August to December 2023 (upper panel), and the weekly
mean number of adult whiteflies captured per yellow sticky trap (insects/trap) in

the experimental area (lower panel).
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%:%%%ﬁ%ﬁjm4389i125L$ﬁﬁwg%ﬂ&gﬁga
(22.8851°N, 120.2929°E) it {7 » sk B~H 482 > ;X o8 * | p %459 * 4 p @
e k9 P 21-22 pE et kA A B EEKRZE 9 P 29 p 310 7
4 p SR 92 (Krathon) Bk 010 7 24 P B4k /€8 " 2 11 *» K4 ¢
ALATRPEASAEE S HA50 & /3R /i (B 2) ¥- ZEEDVREL
Fd bk 1% T o R4 R A 0 AT 2023 ER S G T AL RS
IR N RS 50% A A S AL dlo2 (5 B AT 2025 £2 o
EX ! ;m@4c14maliﬁo

Yo FRFHR LTSN A RIF I REEF R BE R EF A0

i{ °9 1 é);?'ji'{:;; ’ﬁgi]” ri’ﬂ« /n 'T% j\m"‘:‘l (%2) lE ﬁxﬂ ‘FF
—,’E?J‘FE?F"‘ SHhB Xl R fien ® 70% M e %ﬁ*’lﬂﬂ’r’ﬁ‘fﬂ‘ I“ﬂL
B QRR K f - SRR g S R TR RS TR %

FrEHEK - PRI EREH T2 é,ii??m]?]]“*ﬁﬂéfﬁa (Tomato
bacterlalspot) P AR E P A RS BB o JERE TR A ! m;;rr][“n‘
ﬁifgéffﬁiﬁ"’sfi R IR ROEREE TR ER R RUEE FRAAERLL
ﬁﬁﬁaoz@wm%§w¢§ﬁ§a+%g;ga,$$93+%g%ﬁéi
RS T ADPRE o
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Fig.2. Daily mean temperature (°C) and total daily rainfall (mm) in Alian Dist.,
Kaohsiung City, from August to November 2024 (upper panel), and the weekly
mean number of adult whiteflies captured per yellow sticky trap (insects/trap) in

the experimental area (lower panel).

J£.2022 & 3 2024 &ﬁygwﬂ;;rs»}; s ij&‘é‘,ﬁi‘?%ﬁ:j}%ﬁiﬁ'f z"ﬁﬂ%frﬁé‘? ,
AENAEHLZA G RBFARERBRDOEIERRI AP LAKELT G 2
32024 # 9 P 3 12 P A uAE 2 AR FREI R E (22.9277°N, 120.5826°E;
22.9245°N, 120.5840°E) ~ 1 jw® #'2 9 % (22.9153°N, 120.5465°E) ¥ 1 muim %
2w % (22.8877°N,120.5126°E) - % 4B 3 A & ,,_é, e L W A N
FEb AR THKEER S - E 85 8 /% /FHLEB L5248 &
/% [ F>C %LHE:20 & /% /%> B aE D S\::'-iz”l?) & /% /i o

FPaRH2HA RfcB T HESREHTPME 43 2 08 BR AT BT
EEREFRE~ERERY DEHFERF PR mgt)i P A A ﬂmb'?'j
B %A G %i#?ﬁ@?ﬂ#ﬁ%”T%%’““ﬁﬁ ECE S @ % 32 P
i T3e RpEIE 1 2 BHER AR N rj;)“;“,'”.&!‘» b7 -sﬁfi’f‘«?’]
PR I RANTEE R A AREPE O RERREFER DA A B 110
PR RRBERT R AR ACBER 0 X010 P R 2B o ¥ R C
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Fig.3. Mean number of adult whiteflies captured per yellow sticky trap per week in
open-field cherry tomato experimental plots. (A: Guanglin Village
1(22.9277°N, 120.5826°E), B: Guanglin Village 2 (22.9245°N, 120.5840°E), C:
Zhongzun Village (22.9153°N, 120.5465°E), D: Fu’an Village (22.8877°N,
120.5126°E)).

FZHT Rk 2024 £ 9 0 T 12 0 hFid FERRANLO E
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10 " 9 p By k12 7 20 ar'ﬂa;ﬁw'zoz T E S ALATREL YA
TiogcB L 248 & /3R / ik &30 X5 355 & / 5k /i (Bl 4)o HEske
BALR Ao bl A 1% T e D 2025 & 4 7 R FRECE
B 4e 50% o
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Fig.4. Daily mean temperature (°C) and total daily rainfall (mm) in Meinong Dist.,

Mean number of whiteflies per sticky trap

Kaohsiung City, from September to December 2024 (upper panel), and the
weekly mean number of adult whiteflies captured per yellow sticky trap

(insects/trap) in the experimental area (lower panel).
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ABSTRACT

Open-field cherry tomato (Solanum lycopersicum Mill.) is a common winter crop
in northern Kaohsiung, where the silverleaf whitefly (Bemisia argentifolii) is one of the
major pests. Whiteflies not only weaken tomato plants by directly feeding on phloem
sap but also transmit tomato leaf curl disease-associated viruses, which cause leaf
curling and growth inhibition, resulting in severe economic losses for farmers. This
study implemented integrated pest management (IPM) strategies for controlling B.
argentifolii in open-field cherry tomato cultivation. Preventive, monitoring, and
curative measures, including physical, cultural, and chemical controls, were applied at
different growth stages to improve management efficacy. These strategies effectively
suppressed whitefly populations, delayed the spread of tomato leaf curl disease,
enhanced tomato yield, and increased farmers’ income. Field trials conducted in Luzhu
District from August to December 2023 showed that whitefly adults captured by yellow
sticky traps remained below 50 per trap per week before the first harvest, with less than
10% of plants infected by viruses at harvest. In Alian District from August to December
2024, whitefly counts remained below 50 per trap per week, and virus-infected plants
were fewer than 1% at the first harvest. In Meinong District from September to
December 2024, the initial mean number of whiteflies was 248 per trap per week before
transplanting, which decreased to 55 per trap per week after 30 days; virus infection
rates remained below 1% at the first harvest. The harvesting period extended until the
end of April 2025, resulting in a 50% increase in overall revenue. Collectively, the
results demonstrate that IPM strategies can effectively suppress whitefly populations in

open-field cherry tomato cultivation and slow the spread of tomato leaf curl disease.

Key words: Solanum lycopersicum Mill., Bemisia argentifolii, Integrated pest

management.
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