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Figure 1. Apparatus used in the laboratory screening of
pesticides against adult Encarsia Jformosa.

A 1 76x52x2mm acrylic plate with 10mm diameter holes
at 35mm centers coverd 200 mesh plankton net.

B I Acrylic capillary with 24mm diameter holes at
35mm centers, 15mm height.

C ! Acrilic sheet with 18mm diameter holes at 35mm
centers.

D ! 30mm diameter tobacco {NxN variety) leaf discs.

E : wet blotting paper.

F : Glass microscope slides.
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Table 2. Residual toxity of some fungicides to the adult of Encarsia formosa (1988~89)
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10.3
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80% W.p®

Fosetyl (1)

X500

80% W.P.

Fosetyl (2)
DBEDC

4.8

2.2
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X2,000
X2,000

20% E.C.

25% W.P.

Chinomethionat
Procymidone

Mancozeb

50% W.P.

X500

75% W.P.

4.9
6.1
2.1
4.1

X500

75% W.P.

Polycarbamate

X500

50% W.P.

Anilazine (Triazine)

X500
x 1,000

10% W.P.

Polyoxins

50% W.P.

Dicloran (CNA)

a) E.C.: Emulsifiable concentrate, W.P.. Wettable powder. b) Corrected mortality according to Abbot’s formula based on check value. c) Four evalution

categories (standard test methods of IOBC/WPRS-working group “Pesticides and Beneficial Organisms”) of some pesicides to the adult and mummy of

Encarsia formosa. The results are expressed as safe (S), slightly harmful (SH), moderately harmful (MH) and harmful (H) whereby S

SH=26-50% mortality, MH

<259% mortality,

>76% mortality.

51-75% mortality and H=
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Table 4. Residual toxity of some acaricides and fungicides to the adult of Encarsia formosa (1992~95)
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Acaricides

-3.3 -0.8

11.4

1.8
65.9

X1,000 0.0

%x1,500
x1,500

40% E.C»

Dicofol

SH

47.9

SH

40.8

MH

20% F.F.

Pyridaben (1)

65.1 MH 5.8

MH

61.1

SH

34.0

20% F.F.

Pyridaben (2)

Fungicides

7.6
4.0

15.1

8.7

X500
X 3,000
% 3,000

50% W.P.

Iprodione

3.6
28.0

7.0
29.3

30% W.P.

Triflumizole (1)

SH

SH

29.1

SH

SH
SH

26.5

30% W.P.

Triflumizole (2)

Mancozeb

6.9 0.4 -4.3

-0.9

1.6
-0.9

33.0

X500
X3,333
1,667

75% W.P.

1.9
1.0

-1.0

-1.8

50% W.P.

Cymoxanil (1)

1.5

0.8

2.1

1.8

509% W.P.

Cymoxanil (2)

a) E.C.: Emulsifiable concentrate, W.P.: Wettable powder. b) Corrected mortality according to Abbot’s formula based on check value. ¢) Four evalution categories (standard test

methods of [OBC/WPRS-working group “Pesticides and Beneficial Organisms”) of some pesicides to the adult and mummy of Encarsia formosa. The results are expressed as safe

(S), slightly harmful (SH), moderately harmful (MH) and harmful (H) whereby S

< 25% mortality, SH=26-509% mortality, MH=51-75% mortality and H=>76% mortality.




Table 5. Contact toxity of some insecticides to the mummy of Encarsia formosa (1992~95)
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Pesticide Formulation Dilution Corrected mortality? Evalution
(active ingredient) (% a.i. and type) (24 h after) categories®
Insecticides
Dichlorvos (DDVP) 75% EC2 X2,000 99.2 H
Naled (1) (BRP) 50% E.C. X1,000 99.6 H
Naled (2) (BRP) 50% E.C. X1,000 98.5 H
Pyrethrins 3% E.C. X1,000 10.8 S
Acetamiprid 20% W.P. X 2,000 72.2 MH
Imidacloprid (1) 10% W.P. X2,000 50.2 MH
Imidacloprid (2) 10% W.P. %X 2,000 34.8 SH
Pyriproxyfen 10% E.C. x2,000 79.7 H
Pymetrozine 25% W.P. X 3,000 21.8 S
Buprofezin (1) 25% W.P. X2,000 24 .4 S
Buprofezin (2) 25% W.P. 2,000 6.6 S
Teflubenzuron 5% E.C. X 2,000 -7.3 S
Chlorfluazuron 5% E.C. X 2,000 0.6 S
Bacillus thuringiensis ’ '
subsp. aizawaz (1) 10.3% W.P. X 1,000 8.0 S
Bacillus thuringiensis
subsp. aizawai (2) 10.3% W.P. X2,000 5.6 S
Sodium oleate 20% L.F. X100 18.6 S
Acaricides
Dicofol 40% E.C. X 1,000 -1.9 S
Pyridaben 20% F.F. X1,500 99.0 H
Fungicides
Iprodione 50% W.P. X1,000 2.5 S
Triflumizole 30% W.P. X 3,000 5.4 )
Mancozeb 75% W.P. % 500 1.8 S
Cymoxanil (1) 50% W.P. X 3,333 3.9 S
Cymoxanil (2) 50% W.P. X1,667 6.6 S

a) E.C.: Emulsifiable concentrate, W.P.: Wettable powder, F.F.: Flowerble formulation, L.F.: Liquid formulation. b) Corrected
mortality according to Abbot’s formula based on check value. Four evalution categories (standard test methods of
IOBC/WPRSworking group “Pesticides and Beneficial Organisms”) of some pesticides to the adult and mummy of Encarsia
formosa. The results are expressed as safe (S), slightly harmful (SH), moderately harmful (MH) and harmful (H) whereby
S=<25% mortality, SH=26-509 mortality, MH =51-759 mortality and H=>76% mortality.
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Table 6. Classification of side effects of pesticides to Encarsia formosa based on tables 1-5.

Residual activity® Insecticides Acaricides Fungicides
BT
Teflubenzuron
Chlorfluazuron Iprodione
0d Dicofol
ay Buprofezin teoto Cymoxanil
(Pyriproxyfen)?
Sodium oleate
Pyrethri
1day yre rm? Mancozeb
Pymetrozine
Dichlorvos
7da
vs Naled
Acetamiprid
14 days over P Pyridaben Triflumizole

Imidacloprid

a) Days until residual activity become harmless.

b) Pyriproxyfen is harmless to the adult but harmful to the mummy of Encarsia formosa.
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Side Effects of Pesticides on Encarsia formosa Gahan

Hideaki HayasHl
Summary

Biological control in grasshouse is difficult without the use of pesticides through the occurrence of a pest and
disease complex. Therefore, toxicity of 18 pesticides to Encarsia formosa Gahan was evaluated to select the
pesticides for integrated pest management (IPM) programs on tomato plants without killing E. formosa that
introduced for the biological control of greenhouse whitefly, Trialeurodes vaporariorum (Westwood). Toxicity was
estimated two screening methods by mortality of E. formose mummy after dipping in their chemical solutions, and
by mortality of E. formosa adult after releasing on the pesticide-treated tomato leaf.

Of twelve insecticides tested, Bacillus thuringiensis subsp. aizawai, teflubenzuron, chlorfluazuron, buprofezin and
sodium oleate were not toxic to £. formosa mummy and adult, and pyriproxyfen was not toxic to adult, and can be
combined the IPM programs. Pyrethrins and pymetrozine were high toxic but their residual toxicity diminished in a
short period. Therefore, these insecticides are suitable to use before the introduction of . formosa or a spot-spray
after the introduction of E. formosa. Two insecticides of DDVP and BPR can be used in the IPM programs if
consider a period of residual toxicity. Acetamiprid and imidacloprid can not be combined in the IPM programs.

Of two acaricides tested, dicofol was not toxic to E. formosa, and can be combined in the IPM programs.
Pyridaben, however, can not be combined in the IPM programs for a long residual toxicity.

Of four fungicides tested, iprodione and cymoxanil were not toxic to E. formosa mummy and adult, and can be
combined the IPM programs. Mancozeb was slightly harmful to E. formosa adult but that residual toxicity
diminished in a short period. Therefore, these are suitable to use before the introduction of E. formosa or a spot-
spray after the introduction of E. formosa. Triflumizole was slightly harmful and residual toxicity remained over 7
days to E. formosa adult, but it can be used in the IPM programs if consider a period of residual toxicity before the

introduction of E. formosa.

Key words: Encarsia formosa, parasitoid, Greenhouse whitefly, side effects of some pesticides



