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Laboratory Assessment of Tick-Controlling Chemicals Againstill’oophilus niicropluszva-iix\d.. )
Haemaphysalis longicornis. Shigeo Kitaoka and Kozo Fujisak1 (National Institute of Animal - _'

Health, Kodaira, Tokyo 187.) Received  January 22, 1971.

(with English summary 34).
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Table 1. Knock-down activity (KTs) of various pesticides on larvae of Haemaphysalis
longicornis or Boophilus microplus and 509 oviposition-inhibitory doses (Ols)
of engorged females of B.microplus.

. H. longicornis ’ B.microplus 50
Chemicals g Dosage (pg/dish) g
pe/g
0.1 1 10 0.1 1 10
CHLORINATED HYDROCARBONS

aldrin E C C 20

chlorfenson E E E D >1000*

dieldrin E B 15%

endrin D A E B 2, 5%

ethyl-DDT E E D >1000

heptachlor E C E D 8*

lindane D B A C B 10%

methoxychlor E o] E D >1000

strobane E E B 550%

sulphenone E C >1000*

ACARICIDES ETC.

azoxybenzene C C a

binapacryl C C a

chlorphenamidine D D B D C 20

Kilakar D B D a

quinomethionate D C E B >1000

Padan E D Cc D B 550

PYRETHROIDS

allethrin (o} B C B 180*

barthrin E C E E >1000*

Chrysron B A B A 700

tetramethrin B B D D 600

pyrethrins C B D B 3.5*

* Data from previous reports. %1
A: <ihr, B: <3hrs, C: <6hrs, D: <\12hrs, E: >12hrs

a: Ineffective at dose of 500ug/tick
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b: Ineffective at dose of 50ug/tick
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Table 2. Knock-down activity of organophosphorus pesticides on larvae of H.longicornis
or B.microplus and 509 oviposition-inhibitory doses of engorged females of

B.microplus.

KTy
Chemicals H. long:corg:)ss age (ug/di £) microplus Ol
72744
0.1 1 10 0.1 1 10
PHOSPHONATE
trichlorphon D D B E 7.5*%
PHOSPHATES
Ciodrin E B A C B 30
dichlorvos E E E E C 400
CAVP E B E E E 400
naled C B E A 3*
chlorfenvinfos E B B D 85
PHOSPHOROTHIOLATE
Fujithion ' C C A E C 40
PHOSPHORODITHIOATES
Amiphos E Cc C 20
formothion E C C b
dimethoate E C B E B 1.5%
phosalone D C B E E E 6
RP 11783 E B 500
malathion E D D E E D 350*
carbophenothion E D C 2
phenkapton E D E E D 45%
Elsan E - E E D B 30
PHOSPHOROTHIOATES
cythioate E E (o] D D o] >1000
Cyanox E Cc B (o} B B b
TP-540 E D E C >1000
TP-607 E E D C >1000
fenthion D C E E E 25*
fenitrothion C (o B D o] 150%
fenchlorphos E D D E D 350*
iodofenphos E B E 100
coumaphos E E C E E (o] 4*
Cyanothion D " C B (o} B B 2*
ECP E C B E E 40
parathion (o] (o} B E D 3%
diazinon E D B E E B 10*
PHOSPHOROTHIOAMIDATE
Mitemate E D E E 8
CYCLIC PHOSPHOROTHIOATE
Salithion E D C E E c 80

For the symbols, see the footnotes of Table 1.
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Table 3. Knock-down activity of mono-substituted N-methylcarbamates on larvae of
H. longicornis or B. microplus and 509 oviposition-inhibitory doses of engorged

females of B.microplus.

(0] . KTao
Il _-CHs - -
@—o—c—N <u H. longicornis B. microplus Ol
R Dosage (pg/dish) 18/8
R
5 3 7 0.1 1 5 0.1 1 10
CH; C (o B 160
CH, C B A B B 130
Cl - C B B A A 500
Cl B C 50
i-Pr B A A B A 350
NO, E E a
s-Bu B A C B 9
t-Bu D E b
i-PrO A A D A A 15
<8J c A B 40
Br B B A b
Br D B b
1 E A c 200
1 E B B A b
1 E D b
EtS C B E B 100

For the symbols, see the footnotes of Table 1.
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Table 4.

91}

Knock-down activity of - di-substituted N-methylcarbamates on larvae of
H. longicornis or B, microplus and 509 oviposition-inhibitory doses of engorged’
females of B. microplus.

e #

g 4 36 I

2 cu KTa
@‘O—C— :" H.longicornis B. microplus Ol
R R D (pg/dish)
R osage (pg/di ) 2E /g
) 3 4 5 3 0.1 1 5 0.1 1 5
. CH, CH, D B C A 50
CH,4 CH, D 35
CH, CH, E B 80
CH, CH,4 B A B A A 60
' CH, CH, C B B 350
CH, cl E C 50
Cl CH, B D A b
CH, Cl E D a
CH,CH=CH, CH, E D a
i-Pr .. CH; E C a
CH;  N(CHy). cC A C A 160
NO, CH; E A A b
CHa NOz E C a
cl Cl C B A a
Cl Cl E C C 100
OCH; CH,CH=CH, E E a
allyl cl E B C b
i-Pr i-Pr E E a
CH,4 Br D A B b
CH, Br E E a
Br CH, D' A A a
Br CH; E A B 80
{-Bu t-Bu E E a
CH, I E B (o} 150
CH; : I cC A B 110
CH, t-Bu B A A D A 15
5 B A B B 100*

For the symbols, see the footnotes of Table 1.

Table 5. Knock-down activity of tri-substituted N-methylcarbamates on larvae of H. longicornis
or B. microplus and 5095 oviposition-inhibitory doses of engorged females of B. microplus.
* R I(I) KT
ﬁ-« %RO"C“N: " H. longicornis B.microplus Ol
( i o Dosage (pg/dish) rg/g
5 3 2 5 3 0.1 1 5 0.1 1 5
CH, CH, CH, E E D b
Cl CH;3 CH, C B B b
CH;3 Cl CH, D B C A b
NO, CH, CH, E E a
Cl CH,3 Cl B D A 130
Cl Ci Cl E D a
CH, NO, A NO, D C 160
Cl CH,CH=CH, Cl E E a
Br Cl CH; C A B 650
Br NO, CH, E C B b
Br i-Pr CH, B D a
Br CH, Br E B B A 160

For the symbols, see the footnotes of Table 1.
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Fig. 1.

Per cent oviposition of engorged females of Boophilus microplus after spraying

with at different concentrations of pesticide emulsions.
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Fig. 2A: A plot of Ol of Boophilus microplus versus KTy, of B.microplus larvae.
B: A plot of KTy of B. microplus larvae versus KTy, of Haemaphysalis longicornis

larvae. Both for organophosphates (), carbamates (@), pyrethroids (),
lindane (A), Padan (¥), and chlorphenamidine ([J). The large semi-solid
symbol is a plot of Oly, of B.microplus versus Olg of H.longicornis for each
of the chemicals shown in Fig. 2B,
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Summary

The assessment of the tick-controlling effects
of about 100 chemicals on Boophilus microplus
and Haemaphysalis longicornis was conducted.
The knockdown time of unfed larvae was measured
by the dry film method and the oviposition—
inhibitory (OI) dose on engorged females was
measured by the topical application method.
Concentration—oviposition curves were al'so pre-
sented from the results of spraying of emulsions
of 12 insecticides on engorged females of
B. microplus.

In general, the carbamates and pyrethroids

34

showed the strongest effect on the knockdown and
followed by organophosphorus, organochlorinated,
and other groups of compounds. No correlation
was found between the values of KTy and Ol
of B.microplus. On the other hand, correlation
coefficient between "KTj value of B.microplus
and that of H.longicornis was highly significant
with »=0. 701 and that between Olj, values of two
species was also highly significant with r=0. 962.
Those carbamates which had less knockdown
activity were hardly inhibitory on oviposition,
From the present finding, it could be said that
chemicals should be prefered for the control of
ticks between parasitic and non-parasitic stages.
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