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ABSTRACT

Hwang, J. S, F. K. Hsieh and 1. S. Wu. (1986) The Toxicity of Insecticides
to the Various Life Stages of the Citrus Mealybug (Planococcus
citri (Risso)) and its Predator, Cryptolaemus montrouzieri Mulsant
Plant Prot. Bull. (Taiwan, R.O.C.) 28:155~161 (Pesticide Formulation
Department, Taiwan Agricultural Chemicals and Toxic Substances
Research Institute, Taichung, Taiwan 41301, R.O.C.) -

This experiment was conducted to study the insecticidal toxicity to both
the prey and the predator in Potter’s tower apparatus by spraying the various
stages of the citrus mealybug (P. citri) and ‘its predacious cdccjnellid, C.
montrouzieri with recommended concentration of the insecticides commonly used
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in guava orchard.

Efficacy test on the mealybug indicated that the timing of application of
the chemicals was extremely important. Ten insecticides tested showed above
96% mortality against the 1st and 2nd nymphal stages. Except gusathion and
malathion, the others also showed above 95% mortality against the 3rd nymphal
stage. While Percentage of mortality were decreased to 59.6~90% with
gusathion, malathion, parathion, diazinon when applied against the adult stage.
Percentage of mortality on egg was the least (1.7~30.5%) among all tested
life stages of the mealybug.

Twelve insecticides tested were also demonstrated above 98% mortality
against the 1Ist and 2nd instars of the predacious coccinellid. Mortality were
decreased to only 9~29% with actellic, dursban, or sumithion when appled
against the 3rd and 4th instars. Except azodrin, most insecticides tested were
found to be less toxic to the pupal stage (2.8~37.4%) than the 3rd and 4th
instar, but the adults of ladybeetle were highly susceptible to the insecticides.
The toxicity of insecticides to the egg stage was found to be relatively less
toxic.

(Key words: guava, citrus mealybug, Planococcus citri, ladybeetle, Cryptolaemus

montrouzieri, insecticidal toxicity)
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Table 1. Insecticides tested

Insecticide?? Al (% Diluti;)(n rate Manufactory

Actellic E.C. 26.3 500 Imperial Chemical Industries Ltd.

(Pirimiphos-methyl)

Anthio E.C. 33 500 Sandoz Ltd.

(Formothion)

Azodrin S, 55 1000 Shing Nung Chemical Co., Ltd.

(Monocrotophos)

Diazinon E.C. 60 1500 Shing Nung Chemical Co., Ltd.

Dimethoate E.C. 44 1000 Tarsis Agricultural & Industrial
Chemical Co., Ltd.

Dursban E.C, 40.8 1000 Hui Kwang Chemical Co., Ltd.

(Chlorpyrifos)

Lebaycid E.C. 50 1000 Shing Nung Chemical Co,, Ltd.

(Fenthion)

Folimat S. 50 1000 Shing Nung Chemical Co., Ltd.

{(Omethoate)

Gusathion E.C. 20 500 Shing Nung Chemical Co., Ltd.

(Azinphos-methyl) .

Malathion E.C. 50 500 Min Hong Chemical Co,, Ltd.

Parathion E.C. 47 1000 Her Nung Chemical Co., Ltd.

Sumithion E.C. 50 - 1000 Ruey Hong Chemical Co., Ltd.

(Fenitrothion)

Supracide E.C. 40 1000 Jia Nung Chemical Co., Ltd.

(Methidathion)

1) Words in parentheses were common names of tested insecticides.
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Table 2. Effectiveness of insecticides against various life stages of the
citrus mealybug (Planococcus citri)? '

Insecticide % Mortaliy®
Dilution rate

(fold) Egg 1st instar 2nd instar 3rd instar  Adult(2)
Actellic 500X 1.7v¢ 100.0= 100.0# 98.08b 95.02
Anthio 500X 30.53¢0 98.9= 100.0* 99.0% 100.0#
Azodrin 1000X 0.9pb¢ 98.92 99.02 98.02P 98.0=
Diazinon 1500X 3.4ap¢ 100.0# 95.8? 96.08b 81.8P
Dimethoate 1000X 25.5% 100.0® 100.0* 100.0% 100.0#
Lebaycid 1000X 6.920¢ 100.0# 100.0# 99.0% 98.08
Gusathion 500X 29 22 100.0* 100.0® 87.9v¢° 59.6°
Malathion 500X 4.0®¢ 100.0* 100.0® 87.0° 83.0%
Parathion 1000X 1.8%¢ 100.0= 100.0# 95.02? 90.08®
Sumithion 1000X 7.88b¢ 99.0= 100.0® 97.02» 95.1%
CK (water) 0.0° 0.0° 0.0° 0.0¢ 0.0¢

13 All sprays were applied once by Potter’s tower apparatus and evaluations for control
were made 3 days or 10 days (for eggs) after treatment on an average of 5 replicates.

2) Data were transformed (arc sine v/X) before analysis. Means in each column
followed by the same letter are not significantly different (P<0.05, DMRT)

2EFHERAABEZERMZER
TR PSRRI —~ T
~ =~ PhindhER o 0B R s T A TE A S

F= o BRI + RN R
B—~Tintha s BaaRssE 98.9~100% »
HELSE IS8 2 B H 08 o S RSB
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Table 3. Toxicity of insecticides to the ladybeetle, Crypfolaemus montrouziers

in the laboratory.

9% Mortality®

Insecticide
Dilution rate - - .
(fold) Egg lst & 2nd instar  3rd & 4th instar  Pupa Adult
Actellic 500X 13,44 100.02 29.3¢ 2.8¢1 96.0°
Anthio 500X 6.1° 100.0# 87.5% 4.64ef 100.0=
Azodrin 1000X 44.3v 100.0® 100.02 99.0» 100.02
Dimethoate 1000X 11.19¢ 100.0# 94.58b 16.0¢°¢e 100.02
Dursban 1000X 27.8¢%¢ 97.9% 18.44¢ 3.0des 15.0°
Lebaycid 1000X 42,7v¢ 100.0® 68.3° 3.19¢¢ 100.0®
Folimate 1000X 9.8¢ 100.0= 100.02 27.9%° 100.02
Gusathion 500X 7.7 100.0# 100.02 37:4% 100.0=
Malathion 500X 25.8¢¢ 100.0= 100.0® 27.0ve 100.02
Parathion 1000X 49,30 100.02 73.1° 8.34¢1 100.0=
Sumithion 1000X 10.74¢ 98.9ab 8.6°1 3.0def 50.0®
Supracide 1000X 54.5% 100.02 89.5¢ 17.7¢4 100.0#
CK (water) 0.0° 0.0° 0.0t 0.0f 0.0¢

1> All sprays were applied once by Potter’s tower apparatus and evaluations for control
were made 7 days or 10 days (for eggs) after treatment on an average of 10

replicates,
2) The same as table 2.
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Table 4. Residual effects of insecticides on eggs of the citrus mealybug
(Planococcus citvi) and its predator, (Cryptolaemus montrouzieri)»

Insecticide

% Mortality®®

Egg of C. montrcuzieri

Dilution rate -
(fold) Egg of P. citri

Actellic 500X 100 =
Anthio 500X 92.5%
Azodrin 1000X 99.0=
Diazinon 1500X 96.28
Dimethoate 1000X 95,9
Dursban 1000X —
Lebaycid 1000X 96.9=
Folimat 1000X —
Gusathion 500X 97.4¢
‘Malathion 500X 26.0b
Parathion 1000X 74,72
Sumithion 1000X 91.3=
Supracide 1000X —
CK (water) 0.0v

32.94
13.7¢
69.80¢
35.5¢
66.7v¢
75.8%
49.8°¢
91.8e
78.680
71.8®
53.4¢
85.5®
0.0f

1) All sprays were applied once by Potter’s tower apparatus and evaluations for control

were made 10 days after treatment on an average of 5 or 10 (for C. montrouziert)

replicates,

2) Percenta}ges of control included total mortalities of eggs and newly-hatched first

instars.
3) The same as table 2
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