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Selection of Low Toxic Pesticides and Residual Toxicity to Cotesia
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ABSTRACT : For the development of integrated pest management system by harmonizing biological
and chemical control, some experiments were carried out to select low toxic pesticides against natural
enemies, and their residual toxicity were evaluated. Leaf dipping method, body dipping method, and
diet treatment method were set up for the toxicity evaluation against Cotesia glomerata adults. We had
tested 46 different pesticides (31 insecticides, 11 fungicides, 4 herbicides) at recommending concentration
commonly used to control diamond back moth, disease and up-land weeds in chinese cabbage field.
Twenty three insecticides, eleven fungicides, and four herbicides were shown to be low toxic to C. glomerata
adults in the treatment of body dipping. After insecticide spraying at recommending dose on the chinese
cabbage, we examined residual effect of insecticides by introducing natural enemies on different days.
Safety interval for the introduction of C. glomerata adults was established according to the residual
toxicity of pesticides. Safe insecticides for the introduction of C. glomerata adults at one day after treatment
(DAT) were thiacloprid, acephate, chlorfenapyr, clothianidin and at 3 DAT were imidacloprid, deltamethrin,
thiamethoxam, dimethylvinphos, emamectin benzoate.
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Table 1. Comparison of insecticide toxicity to Cotesia glomerata
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of ot Zt ofA| Q) uiFLH| X e gt RhERIARs =
+ chlorpyrifos WP (0.8 ppm), emamectin benzoate EC
(1.2 ppm), spinosad SC (2.2 ppm), diazinon EC (3.4
ppm), prothiofos EC (17.3 ppm), ethofenprox EC (25.3
ppm), furathiocarb EC (30.8 ppm), alphathrin EC (60.0
ppm) 0= Eqkow, AR Hofx= emamectin benzoate
EC (1.0 ppm), chlorpyrifos WP (1.3 ppm), diazinon EC
(2.3 ppm), spinosad SC (5.5 ppm) prothiofos EC (50.2
ppm), ethofenprox EC (52.2 ppm), alphathrin EC (184.7
ppm), furathiocarb EC (311.9 ppm)o| it} ZH21 %22
o[ A]+= emamectin benzoate, spinosad -37]¢1A|2] chlor-

Food treatment

Leaf dipping Body dipping

Insecticide

LCso (ppm) Slope£SE LCso (ppm) Slope+SE LCso (ppm) Slope+SE
Chlorpyrifos WP 0.8 3.9+0.9 1.3 3.0+0.8 15.5 2.0+£0.4
Diazinon EC 34 3.320.8 2.3 4.8+0.1 12.9 3.7x0.9
Prothiofos EC 17.3 5.7+0.2 50.2 4.6+1.0 267.6 3.9+0.8
Furathiocarb EC 30.8 2.140.5 3119 2.9+£0.6 184.4 3.9+0.8
Alphathrin EC 60.0 2.5£0.6 184.7 2.7x1.0 205.7 5.7+1.1
Ethofenprox EC 253 2.240.3 522 2.6+0.5 1559 2.7+0.6
Emamectin benzoate EC 12 1.1+0.2 1.0 2.0£0.5 1.1 1.9+0.4
Spinosad SC 22 3.1+0.6 5.5 1.240.3 44 2.8+0.8

% Mortality: 48 hours after treatment.
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EC, methomyl SL, #dA~ZX0)4Q] alphathrin EC,
cypermethrin EC, deltamethrin EC, esfenvalerate EC,
fenvalerate EC, tralomethrin EC, bifenthrin WP, )24
FE|L0|=AQ] acetamiprid WP, clothianidin WP,
thiacloprid SC, thiamethoxam WG, 2JE-352F2] BT aizawai
WG, BT WP, 222 AAIGR)¢! flufenoxuron DC,
lufenuron EC, methoxyfenozide SC, tebufenozide SC,
teflubenzuron EC9} chlorfenapyr SC, dinotefuran WG
S 23F0|H. 31-80% 2G5S Bole A= FH A
Zo|= A9l ethofenprox EC2} £-7121A¢] prothiofos EC
o]3loH, 81-99% (35S Hol:= ¢F4l= emamectin
benzoate EC, spinosad SCo]%ith 12|11 100% (453
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Table 2. Selective toxicity of insecticides between Plutella xylostella and Cotesia glomerata

o Rec. Cons. Plutella xylostella (A) C. glomerata (B) ST?
Insecticide

(ppm) LCso (ppm) SlopexSE LCso (ppm) Slope+SE (B/A)

Indoxacarb SC 50 51.3 1.3+0.4 1.6 2.0£0.5 0.03

Diazinon EC 340 44272 1.1+£0.4 23 4.9+1.0 0.005
Ethofenprox EC 200 3179 1.4+0.3 522 2.6x0.5 0.2
Spinosad SC 25 2.1 0.5+0.1 5.5 1.24+0.3 2.6
Prothiofos EC 500 19.3 0.9+0.2 50.2 4.6+1.0 2.6

* ST: Selective toxicity

* 1<ST: Toxicity shown higher pest then natural enemy
ST=0: Same toxicity to pest and natural enemy
1>ST: Toxicity shown higher natural enemy then pest
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Table 3. Classification of low toxic insecticides on mortality of Cofesia glomerata adult by body dipping method (Lab. test)

Corrected mortality (%)

Insecticide Category
IDAT 2DAT 3DAT 4DAT
Acephate WP 0 1.1+0.9 1.1x0.9 0 1
Acetamiprid WP 0 0 0 0.1+0.1 1
Alphathrin EC 1.0+£0.9 2.2+0.9 1.2+0.8 0.10.1 1
BT aizawai WG 1.1+0.9 1.1£0.9 2.3+1.8 1.0+0. 1
BT WP 5.9+0.9 7.0£1.7 6.1+1.3 5.4+0.8 1
Chlorfenapyr SC 10.9+2.6 21.9+10.3 23.2+10.1 23.2+10.1 1
Clothianidin WP 3.2+1.5 3.2+1.5 5.4+0.9 6.6+£3.2 1
Cypermethrin EC 1.1+0.9 3.6x1.6 59+2.5 5.3+2.6 1
Deltamethrin EC 3.142.6 3.1+2.6 3.1x2.6 6.7+4.1 1
Dinotefuran WG 7.0£1.5 7.0£1.5 6.0+2.3 7.6£3.1 1
Esfenvalerate EC 2.2+0.9 3.3£0.1 2.3+0.8 0.2+0.1 1
Fenvalerate EC 42423 42423 5.5£0.9 4.6x0.7 1
Flufenoxuron DC 3.240.1 4.2+0.8 7.5+0.8 7.7+2.4 1
Furathiocarb EC 15.9+6.5 19.2+5.3 21.4+5.7 21.14£5.3 1
Lufenuron EC 0 1.1+£0.9 0.1+0.1 3.7£1.8 1
Methomyl SL 4.5+0.9 45409 4.6+0.8 2.4+1.0 1
Methoxyfenozide SC 2.2+0.9 2.2+0.9 2.2+0.9 2.3£1.8 1
Tebufenozide SC 2.1+0.9 2.1+0.9 5.3+0.8 7.4+£3.1 1
Teflubenzuron EC 0 1.1+0.9 1.3+0.9 3.6x1.8 1
Thiacloprid SC 0 2.240.9 2.3+0.8 4.8+0.9 1
Thiamethoxam WG 1.1£0.9 4.3x0.9 34+0.1 9.1+1.7 1
Tralomethrin EC 1.1£0.9 1.1+£0.9 2.2+0.8 6.7+3.2 1
Bifenthrin WP 3.0:0.1 3.0£0.1 2.0£0.8 1.0+0.8 1
Ethofenprox EC 61.3+7.8 61.3+7.8 61.9+£8.6 60.8+8.3 2
Prothiofos EC 50.2+7.5 55.749.6 58.4+£11.0 58.7+10.2 2
Emamectin benzoate EC 94.9+4.2 94.9+4.2 95.0+4.3 95.0+4.3 3
Spinosad SC 82.7+8.7 82.7£8.7 85.249.9 86.2+9.0 3
Chlorpyrifos -methyl EC 100 100 100 100 4
Chlorpyrifos WP 100 100 100 100 4
Diazinon EC 100 100 100 100 4
Indoxacarb SC 100 100 100 100 4
Control 0 0 1.1x0.9 4.3£1.0 -

* DC: dispersible concentrate, EC: emulsifiable concentrate, EW: emulsion in water, SC: suspension concentrate,
SG: water soluble granule, SL: soluble concentrate, WG: water dispersible granule, WP: wettable powder

** Four evaluation categories (IOBC)
@D harmless (mortality, 0~30%), @ slightly harmful (mortality, 30~80%),
@ Moderately harmful (mortality, 80~99%), @ Harmful (mortality, 99~100%)

pyrifos-methyl, chlorpyrifos, diazinon)Z=o]|A|+= acephate S AR O Z AR 4 Qe okiE BAE Q)
9 A EAL W=t o] Feng and Wang (1984)2] 5t Aol AMg3E g azo|=A 52k ethofenprox
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S Bleon, oo digh 5= EoTomlin,  Kao and Tzeng (1992)¢] F2uzjde] tfgh Aol A
2006) 7|1& F71%0A) FerFolMw 2goA WA} FoF T 2 AE Bo] Y agol=A ForY] AR
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SH{Aphidius sp., Cotesia sp., Bracon spp., Microplitis
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Ruberson and Tillman, 1999), vlj5=Lid] 2] Hof| thaljA
£ /ol &7 Hehdt). Spinosade BiFEUH[ LA R
ofg SA4L wted) R 9 wE) da 54
H7toME SASE AdFS K¢ S m(Pietrantonio and
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Table 4. Classification of low toxic fungicides and herbicides on mortality of Microplitis sp. adult by body dipping method (Lab. test).

Corrected mortality (%)

Insecticide

IDAT 2DAT 3DAT 4DAT
Oxolinic acid WP 0 0 0 0
Metalaxyl-M - mancozeb WP 0 0 0 0
Metasyldong WP 0 0 0 0
Cyazofamid SC 0 0 3.3+2.8 3.3+2.8
Zoxamide - cymoxanil WP 0 0 0 0
Fosetyl-Al WP 0 0 3.3+2.8 3.34+2.8
Nongyongcin WP 0 0 3.3+2.8 33+2.8
Validamycin-A SL 0 0 0 0
Dimethomorph - copper oxychloride WP 0 0 0 0
Streptomycin - chlorothalonil WP 0 0 0 0
Pyrimethanil - chlorothalonil SC 0 0 0 0
Pendi EC 0 0 0 0
Sethoxydim EC 0 0 0 0
Tilin EC 0 0 0 0
Phamid WP 0 0 0 0
Control 0 0 0 0

* Body dipping method,
** Mortality (%): 48 hours after treatment
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prothiofos ECo|310.5), oFl 2] 3 142le] 2%t o4
= spinosad SC, chlorpyrifos ECo|ith H| 21 ZE| 0]

EA| %9F 3 thiacloprid, clothianidin2 A1 54| E5 &

14210 AL d AZH 9 540 WA vepdou,
FUAE2l imidacloprid®} thiamethoxam-Z A x|E] &
193}ol= & =4S Hertk sHRIT 3Uate] AR5
B7loME ASAEE Ak o|AFe] sk +8490]
Srof NEAo] BB BRAAL B NEAYR
olgjo] AEjm EF JF7|7ko) 30 oW} A== AT
< Ho|=H|(Choai ef al., 2001), & ARA BL ARE
e Hole= AL AxE o] HiFAWE o|PH
wje} ula EROAS] BEEAo] Wolzl 2] ol A
2 228 ST wAoA] ofolg AE & ool
S AEA] BHnectars S FEFAE A WL
T2HE] A 73S w2 A2 A7 TH(Haseeb ef
al., 2000). LgtA o AYAZo|=A FUL EAofA=
54 olsle] Zhe uizlr|E RHol=d|(Willis and McDowell,
1987) & A3oA = AlPH gL o|=H FoF thi
B e BREAL Bl HTH PN B T
A A = e AR #EEoh Chlorfenapyret
emamectin benzoatet= §-3-of M=) o] =L} R2J4
of =249 ¢ 27t & == 548 HEol=rl(Lasta
and Dybas, 1991) & oA AIAIE] & 3U2ell= =AY
&0°] 30% olstZ Hof ZhFgEAol B A4S Horh
2 Aol AR 771Q1A) 5 2Kprothiofos, chlorpyrifos)
< AT 3 14970 JAR&o] 242} 0, 18%E ZHRE
o] 71 EAE Hoj AR A] WA YET} W2 A7)

Table 5. Safety introduction time of Cotesia glomerata on chinese cabbage treated by insecticides in green house

Corrected mortality (%)*

Insecticide

1DAT 3DAT T7DAT 14DAT 18DAT 23DAT
Thiacloprid SC 0 0 0 0 0 0
Acephate WP 3.74£3.0 0 0 0 0 0
Chlorfenapyr SC 0 0 0 0 0 0
Clothianidin SC 33428 0 0 0 0 0
Imidacloprid WP 100 0 0 0 0 0
Deltamethrin EC 100 0 0 0 0 0
Thiamethoxam WG 100 0 0 0 0 0
Dimethylvinphos EC 100 0 0 0 0 0
Emamectin benzoate EC 100 3.3+£2.8 0 0 0 0
Diazinon EC 100 100 3.3+2.8 0 0 0
Prothiofos EC 100 100 73.3£12.1 0 0 0
Spinosad SC 89.6+4.8 66.7+2.7 40.0+9.6 3.3+2.7 20.0£9.6 6.7£5.5
Chlorpyrifos EC 100 100 100 18+£3.5 0 0
Control 3.342.8 0 0 0 0 0

* Mortality after application
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AR oz xlgdor & Ao w wetw ) Spinosad=
i Mo disf 54do] &1L X}-nE’L 71 A& BY
Lt Pietrantonio and Benedict (1999)¢] 7|5 F2E]
1A 9 =g gt =477} Tillman (2002)—4 o]

o tfet 4 HE U VFEA BIINE B B
o:] X Aalt;JJ_}E OA]—?S]- ll?ﬂ;— Eoﬂl:}-

A v ZHBHWOHL HjEFu, B5olZ AU E,
=5 5 ABEFY sl EAste s F
Ut HAE olgste] WABIL Q= WA aiF 2ol
o2 839 Ut 3718k AE o] 8ste UeE
=00} k=t ARGk 5o Zhr=Adel os WAL
g Qo] S Yol A o3t WA Ayt WAL,
ZA o) vjFof FRlsl=d] B2 Aldo] A= A7t
Hrh mebA vl 554 oFAlY 2= Bt wet
B ARE T AY BYAI7IE AT EN HA 9 v[A]
© TS J43 AIA A o5t e YAV e
Ho}h A4 A ARRE 5= g ZeE JdEch

£
to ol

lﬂ
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