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REEER Y - B LM ok ERFEST G ERET - (EERNEEZRVA
TS Z i A E Y B A/ HH (Integrated Pestmanagement, IPM) HUA 5 75 Ay (B2 g B
—pafE - F@mBEEHER/RAEZEM - K06 F-B— R A EHE R
o FEIA R e A IR VIR 58 (Kogan, 1998; Ehler, 2006) < HrHfr » 5] A
KB asE TV R Fax BRI - TR EEZEE =076 FIERS
B (RS S 2016 5 BEAIES » 2020 ; Alghamdi ef al., 2018 ; Sarkar et al., 2019) -

EBEENS (Mallada basalis (Walker)) Bk H (Neuroptera) B4 75} (Chrysopidae)
HEMERE RS AN - P - 28 - SERERERHEEA L ERZR (Ye e
al., 2017; Early, 2019) - E-{ei e /@50 8RR L as - UL HAHARIR UN B E IRG R
[ > ONKLAR/NGY 0.9 mm > RIFEZ OV 2 SR > TN EEERGERIER(ER E
Hf - et = BESHEHKEEERGOATE  —RiER -2 mm > =R
& 6~8 mm - {IE(L 2 Zhas s NETANIS IR - foAR EHTER MRS - FEETEH R
GiFE - HaRAE O FH L EEEIR - AL ERY) - dassmiiEdt—
ZHIE - #ELRR R ~ BB EREEE S AT E CF FIE BB IRE - liE
fE e 14~22 mm > BEAUANR - B AP Rt raUEE - HIRE 2RO HAE
B RSB RRT - SIS E A A AR (& 0 2000 5 3F5%
2017) -

RIS ek T el - &% - b R IEERSE/ NUES - REEEX - BY
#HEEUR SR EE Y EREEEREGBENEREN Z Kk (£
2003 5 35 - 2021) - (RN EAETEE N « FE KR S8 EESR =
EYIE BTG (ERTE > 2006 : FF% > 2017 ; FHEA1#Y > 2020 ; Cheng et al., 2012)
MR 2 RIS /N 3 52l B R T A FIL U 2 B R > SO Ik R HRug
S HAME YIRS 05 R mE - HE - S 88E L (E © 2010) -

PUTEVRGEHE » AEPETFEREGHEERZENEH - EYIETE
SIARIEEREERT B RO FL aame O BT (E 2 K ZEM B LR SR B i A -
K EL e ] REAS B V) 2R I RS B Al 1) 78 B Y ST - o5 DR B e 0 o2 B LR
FFEECRKEE 2R T « HhA » ZERIFTHLSSHY SRR IR o] BE 3 R Fe s A2 S EA
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i L RS AR PP B B A B2 B R E B R (Desneux er al., 2007 5 Cordeiro
et al., 2010) » Syt » BSMNGT ¥ 26 T K Bl B s B A A M B LB B T 2 RN A2
(Rezaei et al., 2007) » ELfei S0 B0k ezl ~ REUar - i S8 5 2 sl /i e
MHRBAIAZE (G FIs 2 1996) o 2RI » RIS SERRSE 2 ~ (5] Re 5% 75 1 2% [ 46 785 e FH O
FEEBRIAIE T A F S EE - BN ER R A 22 E(E - Mgk EaER Y05
AR RE A RS - RSt N &R F VTG 2 F R ZEM BT E NS E
S S MG - PR EE O AR ~ A e T LR B A T R R i = (N
G R R E s o (LR BRI R M sk 25 BIE A7/ 6 4 4%
(International Organization for Biological Control, IOBC) fiffg H > (L E2 g7 ¥ K i B2
exfaEe K o4k 7% (Hassan et al., 1994; Sterk et al., 1999) - {RIGEEMEERFTG 2%
ISR RE K Bz ek - Al RsssEtE ~ haElt - RElk iRErE - ¥
FeE R S TR R - R HRR R SZEM - (LR ERIE4Y)
friia KR e BTGV 2 275 » DIRAREERE W -

MR 53k

— ~ fE{ER

A S B 2 B b R R SR L RGP A s O T AR N
BERAERKMNAERAE » A ZEEEL INBCE R 500 KB EE (450 x 345 x
115mm) NEERFIAL - BREEANNIES LUSEEE] Fluorine Z84K 7 1IEWH L sk k% -
R B BRI (Cadra cautella (Walker)) UN{E Ry &Y - & EREE 2 IR R 12 D
D12 Lo SESERE AR SRy 26 £ 1°C K2 70~80% RH -
T~ REEM R R S
(—) BEEAEER

WHEYIREERARMEBIN T KEZEM - RV AT &2 RIREM K RER
EVIREEM - L5t 4 B T - B8 - MiEFEH (Citrus essential oil) ~
220 (Matrine) ~ F5H (Neem oil) - DL AERF I $7EE (Potassium salt of fatty acid) -
BIREMERE R RR— -
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2 B B Hassan et al. (1985) B1E (2016) Z&{Ea 7775 » HElEEM DU
121757K (Reverse osmosis, RO) F B pIcHERRIE » BIIRLHLL RO /K By B > H{Elaz BE
15 fEEEA » 33 B - K EK 6 cm BWRERFEILS AZERA 10 PMEE - B EEZ
TR EE AR A — e A e 2h e (WE(LHGRE] < 24 /NI ) > 1 (ERF BN S 1 &5
40 K IIPSHROC SRR INE B BWPICR + 72 /NE A B ST
8o EHIRASE TR = 20% B > Spa LRl Abbott’s formula (Abbott, 1925) £
IERGEIRIESE TR > Abbott AL T FIESETHR = (Ta - Ca) / (100% - Ca) (Ca
T p TRIB Y IBAAZE T3 ; Ta @ BEPpR I /E R FHAHSE %) o
(=) =i

S B H Cordeiro et al. (2010) ~Mamoon-ur-Rashid et al. (2016) DLz T (2016)
ZaEBITE - HEUEEM DL RO KECRLRCHEE R L - SBIHG4H DL RO /KSR EE - i
L9 em AT R F > AR AL ZEM RO KA 10 P2 - TUE
Rz 1% AUIAL B 73 BIRETE EAK 9 om BEEEETE MR ER WM > W RS AR LE N AR 2 - T
A% (WHALRFHE < 24 /NEF ) BRI 4las 10 & 2 A REEER  fFamd
10 PP — & DU 0 4 o R B AR B B MRS - 0 HAE RSB AN BE 2 TR B A
Fluorine LAP7 G4 an kiR - JRARTR HIS A2 ALk PRIERONIE K &Y - 4Ieil RS
10 > EELCERAEEAR ERY MBI E T R SR - R S 4 —5HE » L3 EHE -
SHERSENE (2007) 2 BHRAN > AXWT @ BEER (%) =[1 - (EHEZFE
2 o))eal | B4 aaa BRdEEE )] x 100 -
= ~ ARSI R I S P FH AT
(—) BEEAEER

SEHEYIIREE N ARG HEE 2 HFhalia HEE - ol ERGR & - 49515
(Methomyl) ~ £ 7§ %% (Bifenthrin) ~ 50 ) 5% (Acetamiprid) ~ %5 %22 f% (Imidacloprid)
# 5 BF (Dinotefuran) ~ £ #f % (Thiamethoxam) ~ J& J§ ;% (Pymetrozine) ~ % J& i#
(Flonicamid) ; #ZWH7 @ £ )% % (Lambda-cyhalothrin) ~ [i] 2T (Abamectin) ~ 7¢ 7%
i (Clofentezine) ~ f{¢i% i (Etoxazole) ~ @& +F% (Flufenoxuron) ~ Sl (Acequinocyl)
LR W% (Fenazquin) ~ b 25 1% (Bifenazate) 5 DL R AR B B © 7 78 B¢ (Pyraclostrobin)
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oe YZ i (Kresoxim-methyl) ~ Jk 35 J& (Pyrimethanil) ~ {{< 3% [&] (Iprodione) ~ £3f 5¢ £
(Difenoconazole) ~ ## v¢ /& (Myclobutanil) ~ & & {E#i (Copper hydroxide) ~ it & G &
#lil (Copper oxychloride + Copper hydroxide) ~ A ;@ iike (Sulfur) » L5 25 Fa Hi i 4
B ToEs - S EERIMER AR EE R — -
(=) Pt

2% bk EEMEEE M - (a8 DL RO /KEC B RIE - T
ZHELL RO KM - SEpEEE 10 [EEA - 3 EE - 72 /NG RECE AR IR 4
xS0 CHOLET B ESE TR - FRIESE T H 2 10BC LIE/NH 3 SRARLE - 11 F b
FIRE TREED B 4 [HFR - 1 RIEHEE > SETUR <50% 5 2 ikHmM - TR
50~79% ; 3 4k HEE M 0 FET 2 80~99% ; 4 4 nmE M 0 JE T E > 99% (Hassan ef al.,
1994; Sterk et al., 1999) -
(=) e

KRBT ISEE IR - o BIEEUA R S2RE A th B2 4 #a sE R =y
W51~ BorlE - RDRMERR LUK 4 2 4A SERIETTF M - A2 Y
B (1996) F % (2023) slBR A #ETT - RrelBREeri| Ll RO /KiGiE SRS - B
HZHE DL RO ZKEZHE - e 10 (EEEA - 35t 3 B - DLF-BhEE esty S E i 527
RN AOERR ( K200 ) b > BERE R Ky il (Run-off) » JifiZE1% 24 /NI ~ 3~ 7
14~ 21 Je 28 R & EER - RiEER DETH LA B 9em HBREEN - T
BFORMCERIER KK A —&— I E & (WHEISRE] < 24 /NEF) T2 AEK
PRIEIRONTE BB YR - RBER A 72 /NI R RO RIS aa S U8 S ISE T
4% Abbott /33t (Abbott, 1925) 12 TE (&S BIR EAET5 » 4% I0BC T{F/NH 54k
TE o TR HRTEREE TR By 4 (B ¢ 1 SR EESE » SEUER <25% 5 2405
BETEME - FECTH 25-50% 1 3 BAPUEME » FELIR S0-75% § 4 GATRTHE » SELK
>T75% -

g

_P*‘Ja

\)

VY ~ wET T

EEMENBBEN - (CEEERI RS R H R B P (G S 22 2 e
IEFET 2L SAS Enterprice Guide 7.1 #E7758875 5347 (analysis of variance, ANOVA) >
FH LR/ NEZEZ T (least significant difference, LSD) JHIE% » 7F 5% & /KA NEEER S
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x— LRSI E B
Table 1. List of the chemical pesticides and eco-friendly insecticides tested

Active ingredient Mechanism Formulation/manufacturer fizti(l)l;figll d
Insecticide IRACY
Methomyl 1A 40% SP/Sinon Corporation 1,500
Bifenthrin 3A 2.8% EC/Lanlix Crop Science Co., Ltd. 1,500
Acetamiprid 4A 20% SP/Sinon Corporation 600
Imidacloprid 4A 9.6% SC/Sinon Corporation 4,000
Dinotefuran 4A 20% SP/Huikwang Corporation 2,000
Thiamethoxam 4A 10% SP/Wonderful Agriculture Co., Ltd. 5,000
Pymetrozine 9B 50% WG/Syngenta Taiwan., Ltd. 4,000
Flonicamid 29 10% WG/onderful Agriculture Co., Ltd. 4,000
Acaricide IRAC
Lambda-cyhalothrin 3A 2.8% SC/Syngenta Taiwan., Ltd. 1,000
Abamectin 6 2% EC/Huikwang Corporation 2,000
Clofentezine 10A 42% SC/Lanlix Crop Science Co., Ltd. 3,000
Etoxazole 10B 10% SC/Lih-nung Chemical Co., Ltd. 4,000
Flufenoxuron 15 9.6% WG/BASF Taiwan., Ltd. 2,000
Acequinocyl 20B 15% SC/Chia Tai Enterprise Co., Ltd. 1,500
Fenazquin 21A 18.3% SC/Goldstar Agrochemical Co., Ltd. 3,000
Bifenazate UN 43.2 SC/Great Victory Chemical Industry Co., Ltd. 1,500
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Table 1(continued)

Fungicides FRAC®
Pyraclostrobin 11,C3 23.6% EC/BASF Taiwan., Ltd. 3,000
Kresoxim-methyl 11,C3 44.2% SC/BASF Taiwan., Ltd. 2,500
Pyrimethanil 9,Dl1 37.4% SC/Bayer Taiwan Co., Ltd. 1,500
Iprodione 2,E3 23.7% SC/Wonderful Agriculture Co., Ltd. 1,000
Difenoconazole 3,Gl1 24.9% SC/Greenmountain Co., Ltd. 3,000
Myclobutanil 3,Gl1 40% WP/Dow Agrosciences Taiwan., Ltd 12,000
Copper hydroxide M1 37.5% SC/Shui Fong Crop Protection Corporation 800
Copper oxychlori.de * M1 34% SC/Greenmountain Co., Ltd. 600
Copper hydroxide
Sulfur M2 80% WG/BASF Taiwan., Ltd. 1,000
Eco-friendly insecticides IRAC
Citrus essential oil UN 6% SC/Oro Agri international., Ltd. 500
Matrine UN 6% SC/Green Global State Biotech., Ltd. 1,500
Neem oil UN 90% SC/Echiy Co., Ltd. 300
Potassium salt of fatty acid UN 49% SC/Gowanmilling CO., Llc. 50

Y TRAC: 1A: Acetylcholinesterase inhibitors; 3A: Sodium channel modulators; 4A: Nicotinic
acetylcholine receptor agonists; 6: Glutamate-gated chloride channel (GIuCl) allosteric modulators;
9B: Chordotonal organ transient receptor potential vanilloid channel modulators; 10A: Mite
growth inhibitors; 10B: Mite growth inhibitors; 15: Inhibitors of chitin biosynthesis, type 0; 20B:
Mitochondrial complex III electron transport inhibitors; 21A: Mitochondrial complex III electron
transport inhibitors; 29: Chordotonal organ modulators undefined target site; UN: Compounds with
unknown or uncertain mode of action.

“FRAC: 11,C3: Respiration; 9,D1: Amino acids and protein synthesis; 2,E3: Signal transduction; 3,G1:
Sterol biosynthesis in membranes; M 1: Multi-site contact activity; M2: Multi-site contact activity.

o N

REEMEAE IR REEERER (R BRHREZ R CRR
16.67% » JREFEMILIEIL TR B B fEEH 12.0 £ 7.2% ~ 5241 3.7 £ 3.7%
HROH 0.0 £ 0.0% ~ HEHIEZETED 11.6 + 6.4% > 4 A S EM B REE I 4ha 2 Pl
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MRS R - Rl BRGE AT » S REEM TR R AEiEH 57.0 £ 1.0%
TS 52.0 £ 2.0% ~ FEHUH 52.0 £ 8.0% ~ FSAHEASTES 48.0 £ 0.0 % » BEHALH St
#51.0 £ 4.0% fHLL - S AXEEMEEERE T HESEIR &R ESER (E—)
EEM 2 BB MR R -

TR REEMEEERR = N R E I SRR

Table 2. The corrected contact toxicity and repellence of eco-friendly insecticides on

Mallada basalis
Acti\EeI:Ii{/lxg(r:e)dient Correctedmortality (%) Repellence (%)”
Insecticide(IRAC)
Citrus essential oil (UN) 120+7.2a 57+1a
Matrine (UN) 37+3.7a 52+2a
Neem oil (UN) 0.0+0.0a 52+8a
Potassium salt of fatty acid (UN) 11.6+64a 48+0a

* Mean + standard error. Means within each column followed by the same letter(s) are not significantly
different at 5% level by Fisher’s protected LSD test.

Treated Untreated
Citrus Essential Oil
a
Matrine
a

72}

3 Neem Oil

8

— a

Q

2

= Potassium salt of fatty acid

a
CK
a
60 40 20 0 20 40 60

Repellence (%)

& — ~ KEEM AR 2 a8 P T R

Fig. 1. Eco-friendly insecticides repellence of lacewing larvae of Mallada basalis. Bar
within each column followed by the same letter(s) are not significantly different at
5% level by Fisher’s protected LSD test.
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(2SR = N B M BRnVAS B (RS » B ERGEAIFR ISR TR EA
HEER > DIAV1e (IRAC 1A) B R dai m i m - HRRIESRT RS 100% » H
TRy R (IRAC 4A) ~ FHZE (IRAC 4A) ~ niiii% (IRAC 4A) » HRIEIET R 7
By 55.0 £28.0% ~ 4441 11.2% ~ 17.0 £ 10.3% - 8 fEiL Rt AEEER » DIES
P (IRAC 29) B » BIESET 5y 95.2 £4.8% - 10BC 734k &y 3 4 » @I TEEES
BRI B IS 2h 853 MEEK - IOBC M4 E Fy 1 4 - A& DA R M i
(IRAC M2) fZIEFETTE 36.6 £ 11.2% frs » BLHAMGREEIAEE EZR - HEE 2
A TOBC B4 s Ry 14 -

{EEREERFHEE R - BRI (1A) ~ TEE: (4A) ~ mEER (4A) ~ ZF5rg
(4A) ~FERZ (4A) 5 S TG aa - Mk EEREIm A 58 -2 (15) ~ REER A A& M i (M2)
AT o SRR EACEERIIS o (R [EIREURMHEE | BT e s R (=) - A
HERNEAFEIRBEIR SRR SIS HEEER - Y1EEEER 1 X EEFER
HeaMSIEIET 28 Fy 18.2 £ 13.5% » Jii&%(% 3 KRENFES 0.0% » Ky 1 4Rdms ik -

4 T ET T (4A) feaafil 2 e alinat R - Dlon s Blas R i (% 3 K
FMRE 0 R0k 25.0 £ 25.0% F139.2 £ 24.3% » 1 IOBC FM:474k I By 2 4% (K5
M) > FHAMES R 2 REIESE TR 25% » BBk Ry 1 4 s R R T ngE (%
7T REERS  BIESETHRE 28.3 £23.5% @ BHEFEME RS 2 4 - HAMRF R
B 2 FIEFE TSR 25% 5 BT 4 fag /et T HEEm PR HE (K - Fral;
[EIRE PR el 2 REIEAE T SR B 25% » SRS M4 Ry 1 4] -

AR P 2 FIESE TS 3 Ky 25.8 £8.2% » IOBC HME 4k fy 2 4k » 56
T RigkFy3.3£3.3% > 34k 1 &) o TRMENIE 2 BEE AR EE% | X > ROESET
FFy 10.0 1 5.8% > 1REERREE TFZE 3.3 £33 &5 0% > ZRMAEHiIZE1% 21 REIESET
P 6.713.3% 0 IOBC 78k By 1 4] -
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Table 3. Effects of residual toxicity on the corrected mortality and toxicity category rating by
IOBC of Mallada basalis in laboratory test

Active ingredient JRAC or FRAC) Corrected mortality (%) IOBC category”

Insecticide IRAC)
Methomyl (1A) 100.0 £+ 0.0a 4
Bifenthrin (3A) 152 + 11.8 cd 1
Acetamiprid (4A) 17.0 = 10.3 bed 1
Imidacloprid (4A) 73+ 4.1cd 1
Dinotefuran (4A) 55.0 £ 28.0b 2
Thiamethoxam (4A) 444 + 11.2 be 1
Pymetrozine (9B) 119 + 119 cd 1
flonicamid (29) 48 + 4.8d 1

Acaricide (IRAC)

Lambda-cyhalothrin (3A) 20.8 + 10.7 be 1
Abamectin (6) 36.8 £ 11.7b 1
Clofentezine (10A) 11.7+ 48¢ 1
Etoxazole (10B) 49 £ 25¢ 1
Flufenoxuron (15) 952+ 48a 3
Acequinocyl (20B) 22+ 22¢ 1
Fenazquin (21A) 26+ 23c 1
Bifenazate (un) 20.5 £ 11.6 be 1

Fungicides (FRAC)
Pyraclostrobin (11;C3) 124 £ 90b 1
Kresoxim-methyl (11;C3) 30+ 3.0b 1
Pyrimethanil (9;D1) 71+ 7.1b 1
Iprodione (2;E3) 11.5+ 82b 1
Difenoconazole (3;G1) 105 £ 620 1
Myclobutanil (3;G1) 91+ 9.1b 1
Copper hydroxide (M1) 33+ 33b 1
Copper oxychloride + Copper hydroxide (M 1) 0.0+ 00b 1
Sulfur (M1) 36.6 £ 11.2a 1

” Mean =+ standard error. Means within each column followed by the same letter (s) are not significantly
different at 5% level by Fisher’s protected LSD test.

” Laboratory initial toxicity test: 1 = harmless ( < 50%), 2 = slightly harmful (50-79%), 3 = moderately
harmful (80-99%), 4 = harmful ( > 99%).
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A

RABMaFEHI B A - HEERHHEESREARMESRIEN - ~NHEM
PR TS ERSE T » IRATRE SRR R e (BT R RTE - B FEE - WP A2
7 JE (Desneux et al., 2007; Ribeiro et al., 2015; Benelli et al., 2018; Plata-Rueda et al.,
2018) - ABHFEEE REUR A = HEBE MRS N - 500 (ARG - 1,500 (%5 S0 -
300 e BROH K S0 (EHEHIBETRER 4 fi a0 » WAEER — R4S BHE It 2 5t
TR/ N 12% » FEZEE 55 - Farias ef al. (2020) 57512 5.8 ~ 12.5 mg/ml 2 i@ %
PR HEHETEUS Ceraeochrysa caligata (Banks) — o4& s PPl E SR - SRR
73 Al Fs 10.0 £5.8% F1 20.4 + 5.5% » HURHH@ER S FISHIFHE AR S 5 Alegre ef al.
(2021) L 0.5 m1/500 ml ~ 1.5 m1/500 ml 7 5 e g H 5 2 FEELNS Ceraeochrysa cincta
(Schneider) f{1 Chrysoperla externa (Hagen) #5ticHH4h a3 2 PEfls 1t - &5 REUR IR
2 B — e 2hEa R FABURUE A = - ([HHSEUTRE/NR 25% » S sl E haEsts -
[EERAIBFFE &5 SRR S B0 ~ HEHIBE ST 5% Chrysoperla carnea (Steph.) 4)&3
g B E (Bigler and Waldburger (1994) ; Khan et al., 2015) -

AWFEH 4 L EEM HEERE R 48 2 SR R B IAAH LR A = 2
HURTER S HEEMEERT 4 ELEEM AN EEERE RS E L T E -
[EIFEAYLL 5.8 ~ 12.5 mg/ml 7 M@ kg MR EE 512 Ce. caligata %5 » A EFEHIHRER
1B EEAT AU IS e i 2 8”& (Farias et al., 2020) ; Mamoon-ur-Rashid et al. (2016)
LL0.5~3% e HCHURIEET Ch. externa 7 SRR » S BLAT A RIE BRI A& IS 5K Ch.
externa FRE) > RS HUERUERHGE - EHOHBE SN 2% E g ERYHEE
Cordeiro et al. (2010) DL 10 g/l 75 #F JH 5F {5 % Ch. externa Fi Ceraeochrysa cubana
(Hagen) =# 4@ < SBERCR » WiTEFLIS# & 2 AL SENIE » B Ch. externa ¥4 551K
AP FIERE S Ce. cubana » FomAEA[EREE A FZSE o REBEM IR &
R Z R AEE - RaafE D SRS FIR IR ZE 2 (Khani and Asghari,
2012; Mamoon-ur-Rashid et al., 2016; Scudeler et al., 2016) » ARIFF4E B H AL H
AP ARER - bR T RIS - A SEMERBIHEERARE T - Al
ERENBESMITEEHZEIE » R ERE -

K s Rt S B LSRR A E F a0 2 IPM RE &2 2 Bl #E (Galvan er al.,
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2005) » FEVL AL B 2 HERI A2 1 2 IR BT TPM BT ESE R IESE (Stark et
al., 2004; El-Zahi, 2012; Amarasekare et al., 2016) o A= ERsSEE b > 4h /515 B R
e dhER 2 =N FEEEMERS - ARG VEE RIS B AT sl
HEZFE 20227 #F (Plapp and Bull, 1978; Guven et al., 2003; Varghese and Beevi,
2004) » Nasreen et al. (2007) DL 0.04% 24515523 Ch. carnea Ul ~ 45 ~ k& E &4
RIGE: - SR — g e BB R R BURL - WIESE RS EE 95% » BN HA B s S ik
AISE T ZR BRI 50% © MAEFHER S EET - EiigEie 1 KE L4880
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ha P& 2 48 515 T HH AT 5B - AT 2E1% S5 2 KEAE ] Ch. carnea JREFEUE » 45
REUNGREEERmEERR - (HREERIFIRE NN EESS 7 K% B IR 4H M
FEER o BURAN HISAE P AMREE T AT RE R Ry YMEEREE T R R 11T o etV - it A %
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AHITED 4 RS T4 (IRAC 4A) ARSI > MRS 2 b S 512
RN TSRS 3 KRR H MRS » o AlE RIS 48k 25.0 £ 25.0% F1 39.2 + 24.3%
SEC » [EING - ool ~ fm N ROERT R 3 S EERE (R 28 K (IR L)
@ i B 13.3~16.6% SE T © FrfE | EE R [F I B A 58 55 1 DL B B R AV R i
(Zhang et al., 2018) » BN EICESHE S T HEER SR B AR Z AT Z
W55 (Tesfaye et al., 2005; Rugno et al., 2015; Shankarganesh et al., 2017) - Rugno et al.
(2019) ¥f Ce. cubana 1Tt iZE R B A FERB TR MIE - BOESE TR0 A F 48% K
82.5% » HURES Ce. cubana Z LB IR Z S 20 22 5 Su et al. (2022) DARE ELZRER
H77 2CRIER Chrysopa pallens (Rambur) ¥ 7255 e BL OB RS2 1 » 45 2R R Bk
SR RE S o DL B SEAE SR A ER A4S FAH(E]  Abd-Ella (2015) DUA AR 73 BIME i
SOREE - - R B WEE Ch. carnea BEREHME 0 45IR 4 TR 2
g% 15 RV » ¥ Ch. carnea 1Y 50% DL EHIFET % » FEEEURHTE S
TSRS R0 B S R %5 1: - Toda and Kashio (1997) 48 #2255 M I 1& 50
Tyt ZERG BAG R ES Ch. carnea T8 » ZR1MT Nasreen et al. (2005) s{Egas AR
TNt ZENE ~ GRS E Ch. carnea PEfETEMEEIER S 100% o DL EFEEIR SIS H
SEM 2 Rz AlRe A RIGE - ERIRER - RIRTEHAERELE (Elbert ef al.,
1998; Rugno et al., 2019; Ham et al., 2019) -
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A e i P R S S T ek PR B MEASSE - RCIESETEAR 95.2 £ 4.8% »
Sterk et al. (1999) L 0.050% A3 Ch. carnea hEa el TR SRR B -
SrPEBSEEFIE N R RIS 4haali i - NIEEZ s Rast RS2 99% - FERE
MR R o AT O EE 3 RN RIS R Y FiRshsEiamiGE - El-
Sayed et al. (2015) DUE HHEESEIE ~ 525 F 817 RS a8 - 455K Ch. carnea Ji%
BB SRR 3~7 KT 25% » BIARGRERAS RSN -

T B A 2 NP I DL AR M e a5 M i S FRIESETT 3 36.6 £ 11.2% > Croft
(1990) ~ Silva et al. (2006) 1 Amarasekare et al. (2016) ZZ 7~ Ch. externa ¥ i fis FH 4%
FIEAM M > 4hait SR EESET > ZR11 Moura et al. (2012) PA Ch. externa H—ik
HexbRiGRHE I - B 205 1R BRESETRE 60% » 35 DL o4 sapata e g I fE
HEHEE > BUREIREEAv 22 4 RIGEEE - FHEEEN I E - 1R
PEbiihE RO EE (R 1 RZ PREEER WRIR IS FENS - RIESLTRE 100 £
5.8% » RO -

o — |

BRI T &S FURHEUR A R BLEER -~ 4R & 15/6 2% - MG ~ &
H - E 2R AR R E 4 FE BN o NREERE NI 4 s N B
Bl - R EEAMHENE - T E VG E S S S8 A 2 A
R EEaR SR EE - (LE2EERTH - (RIF IOBC 5T Z - HEZE o - Rk
RIS B B 7 e ] DA PRSI - e P R o0 /515 ~ R MHIRR 1 K>
TEREE - mEERE T K~ ENER 14 K RBTREY RO E T K iR E R T Y AR R
Bl 1K BREIEERH S - RAEFY) LU HEERRENER - (R EN
B R SERIE TR -

T
RelBR TR REZ RS 111 B -5.3.1- 8 -M2 " R EEE LR
et EaEER T Z M ) & MOST 111-3111-Y-225-001 " 111 SEEEYI R
JERETE ) STEEE SR - Bafm RSN BGiiie/ME ~ HBrh et - s
ARG~ HEERULE  UBERITE - BRI/ NMEEFRC ISR o SEIL R
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Effects of eco-friendly materials and chemical
pesticides on predatory lacewing Mallada
basalis (Neuroptera:Chrysopidae)

Che-Hao Cheng*, Shih-Yang Lee, Chih-Wen Cheng, Yi-Hui Wu

Miaoli District Agricultural Research and Extension Station,ministry of Agriculture

ABSTRACT

To improve the compatibility of eco-friendly materials, chemical pesticides and
natural enemies as well as accelerate the implementation of Integrated Pest Management
(IPM), the susceptibility of predator green lacewing Mallada basalis Walker larvae to eco-
friendly materials and chemical pesticides were tested. We evaluated the contact toxicity
and behavioral sublethal response of 4 eco-friendly materials, i.e., citrus essential oil,
matrine, neem oil and potassium salt of fatty acid. The chemical pesticides commonly
used on tomato were first evaluated by contact toxicity, and 5 insecticides (methomyl,
acetamiprid, imidacloprid, dinotefuran, thiamethoxam), 1 acaricide (flufenoxuron) and 1
fungicide (sulfur) were selected for further residual toxicity test. The toxicity of chemical
pesticides was referred to the toxicity categories of IOBC (International Organization
for Biological Control) guidelines. There was no significant difference between all eco-
friendly materials and the control group in both contact toxicity and behavioral bioassays,
and all eco-friendly materials are compatible with the M. basalis. In the semi-field trial, the
highest residual toxicity tested was dinotefuran, which still had 28.3% mortality at 7 DAT,
the persist toxicity was subsided to categorize of 1, methomyl and thiamethoxam were
subsided after 1-day, acetamiprid and imidacloprid were subsided after 7-day respectively.
We suggest M. basalis larvae should not be released until the mortality fulfill the IOBC

class 1 level, harmless ( < 30%).

Keywords: residual toxicity, Mallada basalis, I0OBC evaluation categories, behavioral

avoidance, IPM
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