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B8 E 4 {E8F} (Coleoptera: Chrysomel-
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i PRE RIS F A o REDlE EE
R RE - ERER R M BRI aR
oy sk RN I - o iy B AR I 7 BRAR 2R 181 T2 B 4 IR
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et al. 1990; Jolivet 2008; Hayashikawa et al.
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& Kennedy 2011; Hayashikawa et al. 2015) -
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INEATERECER » IR ORI 5 R aa sy
B (Hayashikawa & Fukuda 2016) - [&& H Aif
SRR EHTERHEzSICREERDEK
£ A R4 515 (methomyl) » H5A 8 fEAEf#
{SEFIZER - f& —t@fE (diflubenzuron) ~ A[Z5
i (chromafenazide) ~ ffiféf (profenofos) ~ o
WS (acetamiprid) ~ ZX{L Al (fenvalerate) ~ 5%
(cartap) ~ Wi#i5E (thiodicarb) Fz7ZE4FEd (di-
notefuran) % (Taiwan Agricultural Chemicals
and Toxic Substances Research Institute
2018) «

HRLE DA F SR B s b EE M - BREDT
FLERE - S E M IR RSN AR il /I H & =
5o MERERE  AUEE - BENEE KH
@K E - B AR RN ESENEE
& 4] 83 B JE (Chalfant et al. 1990; Jasrotia et
al. 2008; Hayashikawa et al. 2015) > [figt %k
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ZEFEEH ~ R EF R Z BV > R E
(Coleoptera) ~ 851 H (Thysanoptera) ~ -3 H
(Hemiptera) f ¥ 4llH (Diptera) % %1 45 I
B E A ZEW] (Thein et al. 2011; Broughton
& Harrison 2012; Li et al. 2017; Toshove et al.
2017) o [K B & ¥ R [ F =t 4 09 BN <2 1A P
R HEETIRMRZ BB O E » flNEE
R 5 i L A S A 2 SR A R
= T & (Agrilus planipennis Fairmaire) [l &
8 R 4k (Al-Ayedh & Al-Doghairi 2004;
Durmusoglu et al. 2009; Broughton & Harri-
son 2012; Poland & Mccullough 2014) - fL4p >
FARAYIZAR ~ | ~ s R REN g
BFC BRI E SR (Mainali & Lim 2010;
Cottrell 2017; Yadav et al. 2017) -
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Je H 85 e AE & HY 255 50 BIORE (e 5 F S5 ) (Tai-
wan Agricultural Chemicals and Toxic Sub-
stances Research Institute 2018) » 435l 5 20%
o B BT R MR R B (HEE T PR RE % B 2,000
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BEEET) ~ 20% SLHFLE (HEEMmERE R
3,000x ; BB RKEERGARAE 686
JETT) ~ 40% &5 KE R R (HEE R IR B
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Fig. 1. The spectral reflectance curves of 5 different
colored sticky cards. (A) Fluorescent yellow sticky
card; (B) Yellow sticky card; (C) Green sticky card; (D)
Blue sticky card; and (E) White sticky card.
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MR 2017 4£ 10 AR - & ERATET) BEE
KR/NZFEIE (10 em x 15 cm) » DL AT & E
A HEE o dUREE TR TG HE
B F (OB PR EE H AR 7.5 cm) >
HEEMEmeAm 7 - AT REAREEE R 3 m o
B iC B R T 2 @S ET (completely random-
ized design) » Ry 8 HE - plERN R ER
F7H > STESRR L ZEE/ NSRS
2 o

NEGHSE 2 R G REE  FdEe
BEAEAEO BHESEES HAFEKS TR
AT (FLBE R HEEERER 7.5 cm
17.5 em J% 27.5 em) FKFEAREPERER (F
DEEAREEEER 7.5 cm) © AP RPN
7 FhAR Ry [ E YRR > RRAREERE AR L 2K
SEEEEESY 40 cm > EEEVEAIFHME MR > T HERE
B EE R FHAET o HereBicE
B FT AR E -

AIE TG 2 R AL e RARBH R
FEE > FAREENEEL > R TG B HE
B F (OB R EEEE AR 7.5 cm) >
EEE w7 AlsAmR ~ B~ IR 4 (E
Fr > HegsEaic B epr iR Eam E o A
ERiETTA 2018 4E2 H 23 HE3I H 2 H » kg
MM A E R 693-702 min > P58 R Y
A (EFJT) Fs 57-59°
HET DM

ERNEE@RIEUR LA MERE
JFaa s B B E > DA Levene’s test fig & 8 52 8
FEEME > &R ASEREAEE 5T
A K7 1E 5% o B [arcsine transformation;
arcsin(X)] » 2B AIZEET 5 fREE A (square root
transformation; /X ) o & B B 46 8 77 43 i
(analysis of variance; ANOVA) » 5 i ¥ i 7
B A DU/ N 7= OB % (Fisher’s
least significant difference test; LSD test) #E{T
FCE R PR LR« S5 DA IR ¢ i€ (inde-
pendent sample ¢-test) » b AH [5] £ %] 5 K 5]
VERETN (MEREEE K 0.5x JERE) Frig it R
2R o bt e 2 BIE KSR E R 0.05
S EFEUE DL R version 3.4.3 4741 (Levene’s test
48 car ${T > LSD test £&8( agricolae E {3k

(N

R
NP

JUREBERI S HEE R A T W9/ & fC 8
BECZ BT H AR PR o A [E] 2 E8UR
2 72 HmgaE /KAE (Day 1: Fys = 9.35, P <
0.001; Day 2: Fy4 = 21.16, P < 0.001; Day 3:
Fg36=13.44, P <0.001) - 9 fEEER(F > DL 20%
SRS DR MM RIS R 2 SR TR = o BRI
BB 2~ 3 HIRIE TR T HIE 90% K 96% -
20% 7 Ry e KA T KL ~ 20% 2346 A 2LAE] &
43% RAAFLI S 3 eI pR (% - 56 3 H Al
2 82% DL EZ SRR > B 20% i g m] R M
oy 7 P i B 2 72 5 - 50% B FHAKVA PR »
40% 7573 /KA MER T B 34% Bt i 5T /K B
EERRZ » INEfCENE 3 HIETERNR
40-60% ° T 5% B] 55 FE /K BRI BL 25% — 1@
ARMEM B E R - SETRER 10% -

A [EBER R HEE R T - B A7
EBEE %R (£2) (Day 1t Fyyo = 1014, P <
0.001; Day 2: Fyg,, = 13.02, P < 0.001; Day 3:
Fys = 13.52, P < 0.001) o Hf > 20% 55 J4 £
AR B ~ 20% 2 Ry m KB MERLE] ~ 20%
SRERIELEN B 43% i FRAAFLA] > 7258 3 H A
B 64-86% SET R - i aa SUREE = HoAth
S THEER (55 3 HIE T2 2-26%) -

B EERINHEE RS SO RS B R
b BL20% S AR MR B K 34% BREE
TR BRI B s e SBUR 72 S o Ry BB - O HEE
TRSE T o AlE R 96% Kz 60% SETH (53 H) »
B2 R B R 1% BT iE i Z SR T R [ R 2 64%
Ko 22% 5 M HC R 7 TEEER] o EIREIKE IR EERL
ERAEE (B 2)-

R~ BERRIIOUEFRASINR
=7

LB CRMATAH L ER et BE
B AIE 3 AR o A FB G R AR E E R/ &
fEaaEE SR E > BRABEEER (Fus =
29.36 > P < 0.001) - PR @B KPRy
EobwM 21.8%) H 5.6%) O (54
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Table 1. Adulticidal effects of 9 insecticides with label rates against Chaetocnema confinis.
Mortality (mean + SD, %)

Chemical Conc.” (%) Day 1 Day 2 Day 3
Acetamiprid 20% WP” 0.010 68.0£239a" 90.0+12.2a 96.0+ 89a
Cartap 50% SG 0.050 46.0 £21.9 abe 38.0+19.2¢ 50.0+245¢
Chromafenozide 5% SC 0.005 20+45D 2.0+45d 5.6+82d
Diflubenzuron 25% WP 0.017 20+45D 0.0+ 0.0d 2.0+4.5d
Dinotefuran 20% SG 0.007 54.0 +£26.1 Ab 72.0+259 ab 82.0 £24.9 ab
Fenvalerate 20% EC 0.007 64.7+15.0A 74.7+10.4 a 82.2+13.2 ab
Methomyl 40% SP 0.027 30.0+122C 32.0+20.5¢ 40.0+30.8 ¢
Profenofos 43% EC 0.043 58.0+21.7A 78.0+14.8 a 82.0 + 14.8 ab
Thiodicarb 34% SC 0.034 34.0+19.5Bc 52.0+19.2 be 60.0 +£21.2 be
Distilled water (control) - 0.0+ 0.0 0.0£0.0 2.0+ 4.5

“ The concentration of active ingredient of the insecticides.

¥ WP: wettable powders; SG: water soluble granules; SC: suspension concentrates; EC: emulsifiable concentrates; and SP: water sol-

uble powder.

* Values within a column followed by the same letter are not significantly different by the lease significant difference (LSD) test at 5%

level.
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Table 2. Adulticidal effects of 9 insecticides with half label rates against Chaetocnema confinis.

Mortality (mean + SD, %)

Chemical Conc.” (%) Day 1 Day 2 Day 3
Acetamiprid 20% WP ¥ 0.005 56.0+18.2a" 56.0+25.1a 64.0+23.0a
Cartap 50% SG 0.025 14.0+19.5¢ 220+ 164b 24.0+13.4b
Chromafenozide 5% SC 0.003 0.0+0.0c 2.0+4.5bc 20+£45b
Diflubenzuron 25% WP 0.008 0.0+0.0c 0.0+0.0c 6.0+134b
Dinotefuran 20% SG 0.003 42.0+192a 58.0+19.2a 64.0+24.1a
Fenvalerate 20% EC 0.003 56.0+20.7 a 60.0+21.2a 76.0+152a
Methomyl 40% SP 0.013 20.0 +18.7 be 220+ 164b 26.0+182b
Profenofos 43% EC 0.022 38.0+ 179 ab 70.0+£158a 86.0+19.5a
Thiodicarb 34% SC 0.017 8.0+84c¢ 20.0 + 14.1 be 22.0+29.5b
Distilled water (control) - 0.0£0.0 0.0£0.0 2.0+4.5

“ The concentration of active ingredient of the insecticides.

¥ WP: wettable powders; SG: water soluble granules; SC: suspension concentrates; EC: emulsifiable concentrates; and SP: water sol-

uble powder.

* Values within a column followed by the same letter are not significantly different by the least significant difference (LSD) test at 5%

level.
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Fig. 2. Comparison between the mortality of 9 insecticides with label rates (black bars) and one-half rates (grey
bars) against Chaetocnema confinis on the third day. Each bar represents means and standard deviations (SDs) of 5

replicates. Bars in the same treatment (pesticide) with the asterisk are significantly different by independent sample
t-test at 5% level.
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Fig. 3. Number of adults of Chaetocnema confinis captured per sticky card of different colors. Each bar represents
means and standard deviations (SDs) of 8 replicates. Bars with the same letter are not different significantly by the
least significant difference (LSD) test at 5% level.
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Fig. 4. Number of adults of Chaetocnema confinis captured per sticky card with different installation heights. Each

bar represents mean and standard deviation (SD) of 8 replicates. Bars with the same letter are not different significant-

ly by the least significant difference (LSD) test at 5% level.

“ The height between the sweet potatoes canopy and the center of sticky cards. The plus sign and the minus sign indicate that the
sticky cards were above or below the canopy, respectively.
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Fig. 5. Number of adults of Chaetocnema confinis captured per sticky card with different directions. Each bar rep-
resents mean and standard deviation (SD) of 8 replicates. Bars with the same letter are not different significantly by
the least significant difference (LSD) test at 5% level.
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HE]

RelpFE BiE R SR 7 = e
ST EALFE (e {5 P e P 36 2 2 /N < i il g Y =
Ak a2 R © 9 TEEERIH > DL 20% 5a 5 il g
PR T ~ 20% 2 %5 B AR MR ~ 20% 25 b
FUFLTN Kz 43% HTRrs FLRAY SE R » 156 3
H > 36T % 0] 4 82-96% o [Tl o BET L R A F -
M 43% fi AL ALEI R A B = R E R (56
3 HIETH Fy 86%) » 25 B HE R 7% @2 U 5 B
AR RS (H{% 20% oo g 52 5] R M Bl &
34% it i ve /K B 3 BE = B - Hayashikawa
& Fukuda (2016) DUSIELT7 =0aFAl 19 FEEER| 2
ENEER 10 fEEER A] i [ 84-100% HY/IN
BCEEIET (Fathfkai)  Ba 3 Ek
s F i BB B0 W ST ] (75 % W e ] OB
PERI TN ~ 50% BEWFAFLT K 45% A FLA) ~
2 TR & A B EE R (20% BN E ALK K 20%
KB FLR) ~ 3 TEHTE o T HEER] (50% 254
B 7K o3 Bt KL R ~ 16% B J2 T 7K 72 e i 75 Rz
20% 255 e K oy B KA ~ 10% 5 MR 7K A
Bl Fe 1 FERE] (40% SR RI- B HIAA DR
) 5 55 45% 47515 nDR MR B T iE B 54% JE
UF (26% HOEEFETE) - Hf o HEce - 2
W5 ®9 K2 40 J5 15 s Hayashikawa & Fukuda (2016)
B GAB B A hol 2 ZERI R » R RN =
Ry ARG ERLY 1.3-2.9 {5 » [ 7] AE A i iR 2 50
RN AR R 2 KA - I - AR
BT R A e T D5 A S R LR G R B
R PREERU 2 4 TEEER (20% SR E v R
PR~ 20% 2255 mE KOs MR ~ 20% Rk
FFLT Fe 43% M FRAAZLAN) » 20% oo i vl &
PR BRI T &8RP 12 T A R S /N B8R SR T
REZWK > 53 EERAEEEEZRE - At
AlA > T EERIE A o R EE B R E DA
REER o HERURE 1R A A M DU a5 R
F - AEES1% & H R EEREEE - 20nT{E R 4k
KB I FH 2 L o

Aol AR PR B /N 08 1% B0
WE - B EARTKEETNHSE
ORI IR 8 H B S H 55 158 52 ke i 2 B ol B
1 (Chen et al. 2017) - | /> Hayashikawa &
Fukuda (2016) a5 - 840 )Y 15 2007 L

FEHYRCER » 7 2 d R EHAIE T HEEEFE TE
Z bl o H B > g N fE R
Pl ik PP I S S ) (3 e D R PR  BE
B EERMUEE - S5—J7H » 5% [ 5556
TKIRTR B 25% —tm e m] R R A Ry e ) 4
B h R ER R AN E S MAENE 3 Hig
2 BN fC @R R SR TRy il By 5.6% K
2.0% ° Wi Ry R ERdE R KR - Ho o w5
@ ER AR 2 (diacylhydrazines) » fyIE
[ B2 05 K7 S (IR A0 (non-steroidal molting
hormone agonists) » ¥ Al H & 255450
MRS E - S E & a5 i 22 s
7 (Nakagawa et al. 2005) - 15 % {4 L &5 %%
TE&RHIEE (chitin synthesis inhibitors) »
M8 ElHRSZAERES  UUGES
(Callosobruchus maculatus Fab) By {5 » — %8
P ARG UNRR - nE IR E O & o EER
U R i e FUI R LB 2 @ R (Kemabonta &
Odebiyi 2005) ; 1A Pachnaeus litus (Germar)
Diaprepes abbreviates (L.) 55 4 T &5 -
IR B KON IR B8 (Lovestrand & Beavers
1980) « {H FH A %8 /N & 1E & &) 28 VG A 138
o ke Al EER - FEREE F DS
@iy 1 TG ER 4 S T SE R I i 8 i
HE TR » AME S aT 6] pi e 2 U1 & Bl
ML JHEERERR -

HAlHER AR E R N ftaHEEm
ZAmGFTE > 2 IE @AY Chaetocnema pulicar-
ia Melsheimer ¥ &= 257 2R T (Adams & Los
1986) » INERI AR # B F R FHE L N &
1C &% H B & & (Jolivet 2008; Hayashikawa et
al. 2014) - WARHFREE R » DB =OHEH
fth BH B W S/ N L ek s iy R 5 35
w A R A 45 DL E - A0 &%
HAERZ RINe-E -Gk =0afgE (UV-
blue-green-trichromacy) » HE{EZ 2% (photo-
receptor) A A AFH » B o] 7RSI
[5 (Briscoe & Chittka 2001) - [R|[t: - A#F3E#E
— i & EREAUA SRRy 22 5 > DU
WEfS A0 28 3 /N fLai R C B I 2 (R 4T - LhER S
A ORGSR Riha (B 1) &=
RN R £ 530 nm /25 B 1 {EAEE R 2 i
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sl (B ZR4Y 90%) » Hax 4 BREARR
[ 87 B AN SE 4R FH T S B 28 B R 2 60% > XDAER
B N R R - 55 H BRI
% 435 nm J 480 nm % H 1 {EI&(E (¥ S5
oA Fy 85% Fe T0%) » BE B EE AR A 480
nm B 155 =l (2L 50%) » &
Z o B E ERRAUN B 2 N B AE R B R
PFEAR (89 15%) © #2 Yang et al. (2003) A=
{6k B& % [Phyllotreta striolata (Fabricius)] 2
W5 aE B R R 350 nm ~ 430 nm f
490-520 nm Z S EMEAT Ryl R > Hp DL
e 430 nm BB S| TS o MRHERL %
% {t &% [Leptinotarsa decemlineata (Say)] E
BRI - BRRAEY 3 MEEES
73 A AR R & A 370 ~ 450 K 530 nm /25
FYG4RER BEL (Doring & Skorupski 2007) o #E
HE S e ACaa it 2 S/ N fta - JREA M
FEDUR Bt 2 B e 7 2% 0 B & 530 nm /245 1Y
SRR N L B A5 1) ek
1T R RIEEZ 5 A R A s et o EHR R
B MR T EEE - AEEE - HRZOt
SR PIEONERESLEIEAT » TTREEECR[E
4= [ & (Hempel de Ibarra et al. 2014) » H
iR B R EH N TSI RE R EARE (WA
EREAR S S e & AN E B EY) 0
TRAIGE -

BRTEGZIN MBS ETN R E
FiE 2 BN ZE (Mainali & Lim 2010; Cot-
trell 2017; Yadav et al. 2017) - —f&M = » %4
ERHEZHRESE S EEYE S SHE
15 DABC & 1F ) 28 & B0 S A B8 i (Lin
2010) - FI405A Jasrotia et al. (2008) HYELEE -
FEERL N eaBENMREREE RSN
TS S em o AAMAW S REUR - B
FEM RPN AR - SFiamBR MR » B
o B R 55 B = 0 O R R - A R A AR
ZIRA - WTRE Ry E AL N SR NS e R R
SEE R BHEZ AL ER - sFHREE
[t RIS 4 S0 SR B o e B (B S R RE TR
Bl o BRAN > BESE/ NS fCR BN TE R LR (Altic-
inae) » L aof} L sk PhRERE J1(E - A L] PhRE
5 100 {% 2 pEREE (Furth 1988) o 2R H Al i

rere
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TR SN T ek 2 BB ~ TRANAE
IAFEREG 228 2 @E - NILRREE
A ERE 2R E R RAIT - 280 - Bl
{5 % 20 cm 2 = pH > R4S R 7.5 cm /Y
PR R a0 Al Ry AR 27.5 cm FHXZ S
f& - B A PR AN B RSP VA 2 5 /N TE %
HREsEEEEETEN  #oBaEeEsy
7.5 cm e

TEREAREH A A E Ve s B8t - el
A7 R R ITHIER 51 8 R SRS B Ry
FALEF 2 1.6 &5 - I HERFHEE 2
2 "REZR A E A R R R
Hrp o RS/ Neftam N ad - &%/ NY
= R e HELER T 5 B SRR - AR AR 82
Bl gEi/h - R a7 EREECE
RIEIEFBE T 2 AT Ry s B R [E] (Yang et
al. 2003; Liu et al. 2009) » A BEL4% 27 FHiH
(THBRRAR S S5 - &R IEFER - 4l
IR~ B R PRB TR GO E N 2 R T
£ AIRE A 52 BAG4KEE 513 R - Bian et al.
(2016) PHEIKEETHS - &INEZ ZEME
BR-7 ) R R -G m) 2 B AR &S 2 SRR
ST R -V [ 2 RE AR RS T R B % o HRHEM
J R s B [l 42 32 HR 2 5 B < BE4h - H
& R - R a] B s B [E D (L RE K S A
RO o AR B HE ST - FH4E
E AL Ef i & 2 S TR 2B AHE 2 Al
JEHE— 20 h I Ko Rt © 55— J51E » BEANNS HHE
FIHREARP A E 8l L A BB E T
A R REAR AT 8 R ECE R E BHR - HEMH
A CRARES - AR AR 7 F R R

s

RN BRITZ &MY IRE M S8
=& [ R A (unpublished data) - £
BTN SE R R ~ IRBT A R B ad i de
M A Bl - FI A B e BB 2 RF1T R
JERETYERDG G » PP Ryl fT 2 BB - s
TR ZBER - S AR E A
Mo AW 2 S5 R R H R B - A&
JEE TR AR EUE DRSS R - B AL E RS
AERE - ATIRTH S N AL A TR E -
PR TEAG » @E &I 2 » FEREVAR ~
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A Preliminary Study on Control Efficacy of Chemical
Insecticides and Colored Sticky Cards against the
Sweet Potato Flea Beetle (Chaetocnema confinis Crotch)

Yu-Ping Liang' and Po-Hung Chen"”

Abstract

Liang, Y. P. and P. H. Chen. 2019. A preliminary study on control efficacy of chemical
insecticides and colored sticky cards against the sweet potato flea beetle (Chaetocnema
confinis Crotch). J. Taiwan Agric. Res. 68(1):78—89.

The sweet potato flea beetle (Chaetocnema confinis Crotch) is a common pest of sweet pota-
to. The larvae and adults feed on storage roots and leaves, respectively, reducing the quality of both
parts. Because of the lack of research on its control techniques, this study focused on C. confinis
adults, evaluating the efficacy of currently recommended pesticides and sticky traps of various colors,
heights, and orientations. The efficacy of 9 pesticides against C. confinis was assessed by the leaf disc
method, and the results showed that acetamiprid (20% wettable powders; WP), dinotefuran (20% wa-
ter soluble granules; SG), fenvalerate (20% emulsifiable concentrates; EC) and profenofos (43% EC)
caused the greatest mortality, which reached 96, 82, 82 and 82% on the third day, respectively. In the
sticky trap experiments, fluorescent yellow colored traps attracted the most C. confinis (21.8 beetles
trap™) among 5 colors (fluorescent yellow, yellow, green, blue and white), while blue was the least
attractive (1.4 beetles trap ). According to the spectral reflectance curves of the colored sticky cards,
the green light with wavelengths around 530 nm might be more attractive to C. confinis. Besides, the
traps hung lower than the sweet potato leaf canopy captured the most C. confinis, and the number
captured decreased as the height increased. Lastly, trapping effectiveness was also affected by trap
orientation. The sticky cards oriented to south captured the most C. confinis (38.8 beetles trap™), while
those facing the north captured the least in this single experiment.

Key words: Sweet potato flea beetle, Insecticide, Colored sticky cards.
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