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OIJERVIEW OF RESEARCH AC'rlVI'l'IES OF '1'BE smwu\NG StmtJNrl' 
OF THE VEC'mR BIOLOGY AND CON'1'ROL RESEARCH WI~II. 

IN'l'RODOC'l'ION 

In view of increased resistance· of many malaria vectors to OM' in many 
parts of Southeast Asia, includinq Indonesia, the World Health Orqanization 
(WHO), in. collaboration with the ~'\stry of Bealth (MOB) of Indonesia and 

. with· financial support from tJSAID, es tablished a sub-unit of the Vector 
Bioloqy and. Control Research Unit (VBCRO-II) in 5emaranq, Central Java, in 
June 1975. - '!'he principle objective of this Sub-unit was to search for an 
environmentally acceptable al temative for DD'l' for the cont:rol of DD'J.'­
resistant Ancn:>heles aconi tus, and possibly other DDT-resistant vectors in 
other countries of the reqion as well. Other objectives were to test any new 
application methods with new formulations and practices, as may appear 
practical. . 

The MOB provided the laboratory facilities and placed at the disposed 
of the Sub-unit 28 of junior and senior staff. With the financial support of 
USAID, one entomologist and one sanitarian were assigned while WHO appointed 
one entomologist in Se:maranq, in addition to technical supervision provided 
by periodic visits and field participation by other WHO staff from the Jakarta 
based VBCRO-II. In addition to the main laboratories in semaranq, the Sub-unit 
established, in collaboration with the provincial Bealt.'l Authorities of Central 
Java, a field station at 'l'ambanqan near the areas where the field trials have 
been carried out since 1976 (Fig. 1). 

Durinq the put four years (1976-79) four OP caapounds in different 
formulations and dosaqes ·were tested to detemine theu- residual effectiveness 

.in groups of villaqes (Stage V trials) and five residual insecticides vue 
_ tested in house-scale··trials (Staqe IV). In addition, two - villaqe1cale-
:trials~were _ conducted:to develop new application methods appUcable- to local._ 
conditions of intensive rice- qrowinq areas of central Java, i.e. outdoor- OLV 
application of fenitrothion technical qrade by knapsack machines and partial 
indoor treatment of fenitrothion on only lower part of walls. None of the 
ccmpounds had been tested before in this area for the control of DM-resistant 
~.aconitus. 

A list of the Stage IV trials is shown in '!'able 1. Penitrothion 40\ wdp 
at 1 and 2 qr/m2, and pirimiphos-methyl 50\ EC at 2 qr/m2 showed sufficient 
premise to be further evaluated in Stage V trials, i.e. havinq bioasZilay 
mortalities on sprayed surfaces above 5o, for about 8 weeks or lonqer,. and/or 
evidence of an airbome effect. A summary of these! staqe V trials are shown 
in Table 2 and comparative results in 'l'able 3. Other research activities 
have been studied on the ecoloqy and behaviour of 1m .aconitus in Central Java 
('!'able 4). -
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Fenitrothion: '!his canpotmd has been the most effective all of those--tested._ 
However, high cost has prevented large scale operational use of this insecticide 
at the standard dosage of 2 grjm2 by the MOH. Because of cost, as well as 
mammalian toxicity and possible resistance considerations, two stage V trials 
have been carried out using reduced amounts. In the first trial, with normal. 
total coverage at 1 gr/m2 manpower requirements were the same as at 2 gr/m2, 
but insecticide usage waa reduced by one-half and the residual effectiveness 
only by about 1/3, i.e. to 2 months from 3 months at 2 gr/m2 • The second 
trial to reduce amounts of insecticide was by spraying at 2 gr/m2 only one 
horizontal swath between 10 ancl 85 CD from the ground. '!'his reduced insecticide 
usa by about. two-third and manpower by over one-half. Preliminary analyse. . 
of results indicate that vector populations were effectively suppressed for 
over 2 months, slightly less than that of total coveraqe at 2 gr/m2, but more 
effective than at 1 gr/m2 tOtal coverage. 

'nle rationale of this one swath "selective" sprayinq was based on obsen­
aticms on othe resting behaviour of An. aconi tus, which showed that about 78' 
rest below 85 CD fran the ground~ - . 

Malathion: This OP canpound has been the most common replacementfor.Jl.M' 
since the early 1960's, because of its safety, relatively low scost and 
effectiveness. As the DDT-resistant population of An.aconitus prevailed in 
Java, the MOB became extremely interested in replacement of DDT with 
malathion. Accordingly, the SUb-unit tested this insecticide in 3 trials 
in 1976 and 1977 against DDT-resistant An.aconitus and found to be in­
effective each time. Man-vector contact ~dices (indoor and outdoor landing 
rates) and associated parous rates were not reduced, and other population 
density indices and parous rates were only reduced for short periods, 
generally less than 4-6 weeks. '!'he reasons for this is yet to be estahlished.· 

Pirimi'Chos-methyl: '!'Wo trials of this cCIDpound were carried out, one .~~~ 
a 25\ ~p fomulation at :2 grlm2 and- the other with 50' EC at 1 gr/m"2. The 
2 grim. wdp treatment was effective for about 3 months, but the formulation 
was shown to be unsuitable }:)ecause of heavy, unsi9htl! brown deposits left on 
surface~ and high erosion of nozzle tips. '!'he 1 grim EC treatment· was -
effective. for about 2 months and the foz:mulation very suitable.· 

Chlorphoxim: 'l'his canpound was applied as a 50' wdp at 2 gr/m
2 

.and_ w~ ~found 
to be only marginally effective, the most important deficency being failure 
to reduce indoor and outdoor man-vector contact. 

Fenitrothion ULV: A stage V trial of qround ULV treatments was carried out __ 
usi.J:lg back-pack machines and 95\ fen!trothion to apply 5 weekly cycles of 
abou1: 40 ml per house per cycle. Vector populations w£lre effectively 
suppressed during the treatment and for about 2 weeks after the last cycle. 
However, considering the mnount insecticide used (about the same as selective 
spraying), short residual effects, equipment costs and intensive supervision 
required, it was concluded this type of ULV application would only be useful 
for epidemic situations of limited area. 
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'l'heilnplications.of these results for' the'GOvemment of Illdcmesia (GOI) 
(are the, follow1rlq:, ' , 

! 

a·). '!'he three villaqe trials with malat..hion enabled the MOB toa~l.d 
planned larqe expenditures for this compound to replace DDT. '., 

, b). The MOE will spray 200 tons of 40' fenitrothion wdp in lP80/8l as 
a'~pilot operatiOn, and have proposed an operational trial of "selective" 
sprayinq in two hiqh malarious districts in Central Java. 

c). Also, the MOB is planninq to carry out a l.arqe scale operational 
trial coverinq a population of over 75,000, with pirimipbos-metbyl in 
Centra.l Java with financial support from the chemica.l canpany and technical 
assistance of the VBCRU-2. 

d). Based on the field' studies on the· ecoloqy . and the behaviour of 
An. aconitus, advanced selective spray trials can bs orqanized to reduce 

·fUrther insecticide use in the near future by the team in collaboratiOn-With 
local Government. 

e). In addition, the GOl and MOB have been enjoyinq in the in-scrvice 
trillninq opportunities for htheir personnel assigned to the SUb-unit, both 
in entomology and sprayinq operations. Also, 10 WHO fellows from WHO member 
states in the Southeast Asia and Western Pacific Reqicms have visited annually 
and been trained at the Sub-unit. 



'l'ab1e 1. 

'!'rial Year 
No. 

1. 1976 

2 1976 

3 1977 

4 1977 

5 1978 

6 1978 

7 1978 

summarY of· stage IV trials.· 
" '.,' " , . '. :. ',' ,;1, 

Insecticide· and fomulatian·. 
. .. 

fenitroth!on (~-43),. 40'Wdp 
.. 

fen! trothion (OHS-43), 23.9' 
encapsulated EC 

biodegradable DDT (QlS-1856), 75' wdp 
(in a DD'l' resistant area) 

As above, in a DDT· suscepdble area. 

pirimiphos'"1Dethy1 (ass-1424), 50\ EC· 

carbaryl (OMS-29), 75, wdp 

fenitrothion (ass-43), 40\ wdp 
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. . .. ' 2 
··2 qr/m 

·2t#/m2' .... 
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SammarYof Stage V trials~ Number ofbouses'treated, amount of, 
" ',; ; insecticides uSed' and; spraymenemp1oyed. 

Year Insecticides Tarqet No. AmoUnt 
. __ .~o .•.... _ ~.~~h~et) BA~ _ .. ___ dosage houses lJlseCt:icides serax!,m 

NO.house/ formulation (qr/m2) (pop.) per· house . ,.Total 
(kcJt " 1:1 (man .. day) man day . 

,.,' 'f :: 

I'> 

1. _ 1976 . feni trothion 2 978 1.53 613 200 4.9 
(16) 4C1"wdp (4469) 

2 1976 malathion 2 819 1.22 612 190 4.3 
(8) 50' wdp (3823) 

"\' I:i<.' 

3 1977 malathion 2 8j~ . 1.35 675 252 3.3 , 
(16) 50' wdp (4064) 

4 1977 malathion Y 2 1078 1.20 599 300 ' 3.6 
(16) 50' wdp (5382) 

5 1978 Pirimipbos 2 1122 2.03 509 264 4.3 
(14) methyl 25' wdp (5088) , ~: 

6 1978 Chlorphoxim 2 829 1.14 572 180 4~6 c, 

(10) 50' wdp , (3814) 

7 .1979 Pirimiphos, 1 874.' 0.54 271 210 " 4.2 
(15) methyl 5'0' EC (4152) 

8 1979 fsnitrothl:on' 1 1053' 0~75 298 240 4.4 
(18) 40t wdp (4554) 

9 ... .. - :1979 f 'trothi 3/ __ em on - 2 1062 0.55 221' 118 _ ... 9.0 . 
(10) 40' wdp (500S) 

11 Active ingredient in grams used per bouse 
2/ The 2nd round in JuDe-July 
It One horizontal swath between 10 and 85.m a.bow the ground and applies 

against the 2nd peWt. 

, .---
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Number of weeks showinq effective centro!> of 1ulophe1es .coni tus 
by 'various residual sprayinqs as detemined with female 

densitie~ Cd) and· parity (p). 

~f . .... . .' ! '.. i Niqht l~dinq 

Restinq catches :~::·'l'ria1 Insectici~i : catches 
~~-~~·:~'I-In-~-~-1~~-~~·-r~-~~~-e-s~c-a-t-t~~-1-:~b-e~a-e-r~I-~-t-u~e--~~~e~l-~-r~n-a-t-~-~~--;~i~~~" 
. '. . . ,'- J . . morninq niqbt I .... ~~_ . ___ ~~.~~. __ .. 

- .~ - ~S=43 '~~pT-~ ., 12 . .~~-... :> 30 I 
2 ~1m2.19761 p 12 13 ~ 

2 OHS-1 wdp i d c.. 2 NS 
2 q/m2 ,1976' p. NA 3 

I 

3 OMS-12wdP d 1 
2 q/m ,1977 p 7 

4 a.sS-1 wdp d NS 
2 qf.m2,1977 P 2 

5 OMS-14~4 wdp d 
2 q/m-,1978 p 

6 OMS-1197 wdp d 
2 q/m2 ,1978 p 

7 CKS-14~4 EC . d 
1 q/m ,1979 p 

8 ~S-42 wdP. d 
1 q/m ,1979 p 

9 ~~-42 wdp d 
2 q/m ,1979 p 

9 
9 

5 
7 

6 
6 

> 10 
11 

11 
11 

NS 
7 

2 
NS 

9 
8 

4 
7 

5 
7 

10 
~1 

).11 
11 

>25 
NA 

7 
6 

NS 
NA 

14 
>10 

> 10 
14 

>'10 I 
NA 

14 
13 

>12 
NA 

7 
17 

< 2 
7 

NS 
7 

5 
7 

7 
11 

4 
5 

7 
6 

3 
8 

9 
6 

12 
12 

2 
NA 

4 
6 

1 
1 

> 10 
10 

> 10 . 
14 

4 
7 

17 :. 
9 

(,12 
20 

, 2 
NA 

4 
8 

NS 
2 

7 
12 

. 10 
'»14 

17 
~ 9 

~12 
8 

~ .. _____ ~_~ .. ~ .. ~. _____ ~ ____ ~ _____ ~ _________ ~R·~··_"·~·-~_·_·~-__ " _______ ~ .. ----

Y "d" refers to natur~ densities while lip" represents parous rate. 

NA - not applicable 

NS • no siqnificant 



ANNEX 2 
page 7 

Table 4. List ,of Publications' of VBCIW-II SUb-unit, Semarang. 
.~ ; 

• _eo' " •... ,. 
. '.' ...... _. 

'!'rials 
Authors Insecticides/or '!'riaf 

' WHO/VBC 
made in , >~~., ' subject document 

• - e .. _ .• _ ...... 0 .. .- .......... _ ... -, 

1976 Joshi etal Fenitrothion Staqe V 77.675 
wdp 2 g/m2 

1976 joshi etal~' Ecoloy/ Field 77.677 
!!!. acon! tus 

~ ',. 

1977 Pradhan et a1 Fani trothion Staqe V 79.729 
95. tJLV 

;/:~3' :, ~ " 

1978 Shaw et al Pirimiphos methyl Stage V '"'79.722 
wap, 2 g/m2 

1978 Chlorpboxim 
': , 

79.724 Fanara at a1 Stage V 
wdp, 2 glm'-

. ' 

1978 Pradhan et al OMS-43" OMS-l~24 Stage IV ,79.739 
aG-29, 2 g/m 

1979 Supratman et a1 Fenitrothion Stage V 79.738 
wdp, 1 g/m2 

1979 Supalin at al Pirimiphos methyl Stage V 79.752 
EC, 1 gtm2 

1979 Damar' et '&1 Sehaviour/ Field m~u~ipt in 
!!!. aconitus pxeparatioD 

... ' ""1979 '--.' -BAng et-a! Seasonal abundance/ Field manus~ipt in 
~ . .: ....... :. ::. : : .. ~.aconitus preparation. 

. ~ .. - .. "'-- '." ....... 


