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ACTION MEMORANDUM FOR THE ACTING ASSISTANT ADMINISTRATOR 
FOR DEVELOPMENT SUPPORT 

FROM: DS/HEA, Clifford .D. 

PROBLEM: 

Approval of a PAF amendmen for a grant with the World Health 
Organization under Project 931-0068, Development of 
Environmentally Acceptable Replacement for DDT. 

DISCUSSION: 

This PAF amendment for $280,000 additional life-of project 
funding will continue this project with WHO for one additional 
year to provide sufficient lead time for WHO to secure 
alternative funding. During the next year', one or more 
state-of-the-art workshops will be sponsored by A.I.D. to 
develop policy and program guidance for the Comprehensive 
Vector Control Program (93l~1179). It may be possible .to 
include components of this project in the new project. 

Although the three year proposal from WHO (attached to PAF) 
~hows (page 8) a budget of $281,808 for the first year, which 
is the only yea'!: we plan .to funq" 'i!,.F Amendment No.2. need$ _to 
add only $280,000. This is oecause the earlier Amendment (No.2 
27 June 78) brought the Authorized Life-of-Project funding to 
$1,018,000 and we have obligated only $1,016,000 to ,date thus 
leaving a balance of $2,000. 

Funds for the activity are included in the FY 1981 
Congressional Presentation and the FY 1981 OYB for the Office 
of Health. The proposal has been reviewed and approved by the 
following: 

Office of Health (DS/HEA) 
Program Office (DS/PO) 
DSB Project Review Committee 

RECOMMENDATION: 

That you sign the attached PAF. 

Clearance: 

DS/PO, A. Morales _______ date _______ _ 

Wl167/5 



PP Amendment.Project No. 931-0068 

AID PROJECT SUr~MARY 

A. Basic Identification and Fiscal Data 

Project Title: 

New or Extension: 

Grantee: 

Cooperating Liaison Officials: 

Duration: 

Previous Project Funding: 

Proposed Funding: 

Total: 

B. Background 

Development of Environmentally 
Acceptab 1 e :Rep 1 acement to DOT 

Extension 

World Health Organization 
Division of Vector Biology and Control 
1211 Geneva 27, Switzerland 

WHO Project Director of VBC 
jakarta, Indonesia and 
Semarang, Central ~ava, Indonesia 

One year 

C' • .... 1 X years- $1 ;016~OOO 

1981 - $281,008.00 

$1,298,000 

The Vector and Rodent Control Unit (VRCU) was established in Jakarta in 1972 to 
conduct studies on all aspects of the ecology and control of important insect 
vectors of disease and of urban and peri-urban rodent populations with special 
emphasis on dengue haemorrhagic fever, filariasis, malaria, rodents and their 
ectoparasites. Reports from both WHO and AID consult~nts indicated that in 
light of the widespread development of DOT resistance in Anopheles aconitus the 
development and testing of alternatives to the utilization of DDT must be 
investigated. . 

http:281,808.00
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Even in those geographical areas in which insecticide resistance has not 
developed in malaria vector populations, the rising cost of insecticides have 
made it imperative to reduce, as much as possible, the quantities being used. 
This can be done by integrating other feasable methods of control which would 
reduce the amount of residual spray required. 

At the present time, this project is the only one in the world with the 
necessary expertise and experience required for the conduct of Stage IV and 
Stage V field trials of alternative insecticides as well as developing an 
intregrated or comprehensive vector control program based on all available 
methodologies. 

c. Descriptions of the Project 

This proposed three year extension ~,uld continue the current work on the 
control of A. aconitus and A. sundail:us as well as on th~ir ecology, 
distribution and vectorial capacity~--Such studies and investigations in a 
comprehensive approach to vector cuntrol will be of interest and importance to 
other South-East Asia and Western Pacific countries currently experiencing a 
resurgence of malaria. 

This project will specifically focus.on: 

1. Village-scale trials of new in~ecticides, insecticide formulations and 
application equipment. 

2. The development of comprehensive and integrated methods of malaria vector 
control. 

3. Studies on the ecology of malaria vectors on Java and Bali breeding in 
irrigation water and brackish water as a basis for testing other methods of 
vector control. 

4. Studies on the vectorial capa~ity of Anopheles species on the outer i=lands. 

5. Studies on the ecology of Anopheles vectors on the outer islands. 

6. Transfer of technology to other countries in the region. 

D •. Scope of Work 

The detailed scope of work plans are outlin~d in tho Grant Application. 

E. External Review 

The current project was reviewed in February, 1980 by an indepth team from AID 
and ~iHO. The team recommended that the project be continued with a gradual 
expansion and restructuring to enable the project to continue alternative 
insecticide studies, as well as phase into additional comprehensive vector 
control studies. 



1. Back~round 

PP Amendment.Project No. 931-0068 

ACTIVITY DESCRIPTION 

The Vector and Rodent Control Research Unit (VRCRU) was established in 
Jakarta in 1972 to conduct field studies and rese'arch on all aspects of the 
ecology and control of important insect vectors of disease and of urban and 
peri-urban rodent populations ,with special emphasis on dengue haemorrhagic 
fever, filariasis, malaria, rodents and their ectoparasites. During the 
first two years, research was started in all of these fields except mala:'ia. 

In 197'., VEC of WHO/G~neva sent a consultant to Indonesia t'o review 
the research programce and make recommendations as to the nature of malaria 
research appropriate for the Unit to carry out. At the same time, AID/ 
W~shington sent two specialists on malaria research and training to In~onesia 
to consult'with the Government of Indonesia malaria officials on the training 
and research needs of the ~laria control programme in conn~ction with the 
proposed USAID loan for support of the Indonesian malaria control effort. 
The reports of both WHO and AID consultants indicated that in light of the 
widespread development of DDT resistance in AnoDheles aconitus the highest 
research priority need of the Indonesia malaria control programme was for 
the development and testing of alternetive residual insecticides to be used 
in place of DDT. 

In late 1975, a sub-unit was established in Semarang, Central Java, 
supported primarily by a two-year grant from the US Agency for International 
Development, later extended for a further three years until 29 September, 
1980., _Significant inputs have also been made by the WHO w~~c;h supports one 
staff member of the three professional staff at the Unit and the Government 
of Indone:ia which provides counterpart professional staff, spraymen, labora
tory facilities, store houses, etc. (The extent of the Government and WHO 
input is shown in Annex 1). The primary objective of th~ grant was to search 
for an environmentally acceptable insecticide for the control of DDT-resistant 
Ad. aconitus, the main vector of malaria in most of the islands of Java and 
Bali. This was done by carrying out field trials on insecticides emanating 
from the WHO Scheme for the screening and testing of new insecticides. This 
programme has a high priority for the Government of Indonesia as malaria 
represents the number one problem among the communicable diseases listed in 
the Indonesia Country Health Programme. 

2" Field Studies of the Sub-Unit to the Present Time 
• 

During the past several 'years four OP compounds in different 
formulations and dosages were tested to dete~ine their residual effective
ness in groups of villages (Stage V trials) and five residual insecticides 
were tested in house-cale trials (Stage IV). In addition, two village-scale 
trials were conducted to develop new application methods applicable to 
local conditions of intensive rice growing areas of Central Java, i.e. out
door ULV application of fenitrothion technical grade by knapsack machines 
and partial indoor treatment of fentrothion only on lower parts of walls. 
None of the compounds had been tested before in this area for the control of 
nDT-resistant An. econitus. 

I ... 
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A list of the Stagz rv trials i.s shown in Table~. Fenitr2thion 
407. wdp at 1 and 2 gr/m and pirimiphos-methyl 50% EC at 2 grim showed 
sufficient promise to be further evaluated in Stage V trials, i.e. having 
bioassay mortalities on sprayed surfaces above 50% for about eight weeks 
or longer, and/or evidence of an airborne effect. A summary of these 
Stage V trials are shown in Table 2 and comparative results in Table 3. 
Other research activities have been studied on the ecology and behaviour 
of ~. aconitus in Central Java (Table 4). 

Fenitrothion: This compound has been the most effective of all of 
those tested. Howe'I!er, high cost has prevented large-sca2e operational 
use of this insecticide at the standard dosage of 2 gr/m by the MOH. 
Because of cost, as well as mammalian toxicity and possible resistance 
considerations) two Stage V trials have been carried out using red~ced 
amounts. In the first trial, with normal tot2l coverage at 1 gr/m man
power requirements were the same as at 2 gr/m , but insecticide usage was 
reduced by one-half and the resi~ual effectiveness on2y by about one
third, i.e. to two months from three months at 2 gr/m. T2e second trial 
to reduce amounts of insecticide was by spraying at 2 gr/m only orle 
horizontal swath between 10 and 85 cm from the ground. This -redue,ed 
insecticide use by about two-thirds and manpower by over one-half. 
Preltminary analyses of results indicate that vector populations were 
effectively suppressed f2r over two months, slightly less th~n that of 
total coverage at 2 gr/m , but more effective than at 1 gr/m total 
coverage. 

The rationale of this o,ne swath "selective" spraying was based on 
observations on the resting behaviour of An. ~!nitus, which showed that 
about 78% rest below 85 cm from the ground. 

~la~: This OP compound has been· the '~ost common replacement for 
DDT since the early 1960s, bE!CaUSe of its safet.y, relatively low cost and 
effectiveness. As the DDT-rE!sistant populatioIt, of !!!.. aconitus prevailed 
i,n Java, the MOH became extrE!II1ely interested itL replacement of DDT with 
malathion. Accordingly, the Sub-Unit tested this insecticide in three 
trials in 19i6 and 1977 agairLst DDT-resistant !!~. aconitus and found it 
to be ineffective each time. Man-vector conta(:,t indices (indoor and out
door landing rates) and associated parous rate~ were not reduced, and other 
population density indices atLd parous rates weI'e only reduced for short 
periods, generally less than four to six weeks. The reasons for this are 
yet to be established. 

Pirimiphos-methyl: Two trials of t2is cODI,pound were c'arried out, 
one wit2 a 25% wdp fo;mulatic11. at 2 gr/m and the other with 50% EC at 
1 grm/m. The 2 gr/m- wdp t1:~eatment was effective for about three months, 
but th~ formulation was ShOwtL to be unsuitable bec.ause of heavy, unsightly 
brown 2eposits left on surfac;es and high erosie'n of nozzle tips. The 
1 gr/m EC treatment was effEictive for about ttoj'O months and the formul!1tion 
very suitable. 

? 
Chlorohoxim: This compclund was applied as a 507. wdp at 2 gr/m- and 

was found to be only marginally effective, the most important deficiency 
being failure to reduce indoor and outdoor man-vector contact. 

/ ... 
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Fenitrothion ULV: A Stage V trial of ground ULV treatments was 
carried out using back-pack machines and 95% fenitrothion to apply five
weekly cycles of about 40 ml per house per cycle. Vector populations 
were effectively suppressed during the treatment and for about two weeks 
after the last cycle. Ho~ever, considering the amount of insecticide used 
( aOQut the same as selective spraying), short residual effects, equipment 
costs and intensive supervision required, it was concluded that this type 
of ULV application would only be useful for epidemic situations of limited 
area. 

All of the above trials hav.e been reported upon in special reports 
and publications. In addition to the field trials of new insecticide com
pounds, special biological studies have been carried out on AD.aconitus 
biting rates, activity cycles, flight levels, resting habits, feeding 
preference, larval habitats and insecticide susceptibility and, as pre
viously indicated, these are briefly listed in Table 4. 

It can thus be seen tha~ the 'Unit has been extraordinarily productive. 
The work carried out has been of considerable importance to the Government 
in guiding the purchase and utilization of insecticides for use in the 
Indonesian malaria control programmes as detailed'below. 

However, in addition to the immediate importance of the finding of 
the Sub-Unit to the Government of Indonesia, the information developed 
from these field studies has been of tmmediate relevance and ~Je, particu
larly to the South-East Asia Region but also to the Western Pacific Region. 
Many of the countries in both of these Regions are faced with the same 
problems of resistance and exophilic vectors as in Indonesia and, in 
several of them not only is the ecology similar, but also indeed the vectors 
are the same. 

The results of the field trials described above have bean, for the 
most part, already published and interes~has been expressed in areas as 
far away as South America; some of the insecticides which have shown 
promise in large-scale field trials in Central Java have been or will be 
tested in a number of other Regions. 

3. Relevance to Application 

The implications of these results for the Covernment of Indonesia 
(GOI) and the two Regions, are the following: 

(a) The three village trials with malathion enabled the MOH 
to avoid planned lat'ge expenditures for this compound to re
place DDT. 

(0) The MOH will spray 200 tons of 40% fenitrcthion wdp in 
19Sq/Sl 'as a pilot operation, and have proposed an operational 
trial of "selective" spraying in two high malarious districts 
in Central Java. 

/ ... 
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(c) Also, the MOH is plallning to carry out a large-scale 
operational trial covering a population of over 75,000, with 
pirimiphos-methyl in ~entral Java with financial support from 
the chemic~l company and technical assi~tance of VBCRU. 

(d) Based on the field studies on the ecology and the behaviour 
of An. aconitus, advanced selective spray trials can be orga
nized to reduce further insec'ticide use in the near future by 
the team in collaboration with local government. 

(e) In addition, the GOI and MOH have been taking advantage 
of the in-service training opportunities for their personnel 
assigned to the Sub-Unit, both in entomology and spraying 
operations. Also, some 10 WHO fellows from WHO Member States 
in the South-East Asia and Western Pacific Regions have visited 
annually and been trained at the Sub-Unit. 

(f) Finally, as indicated above, these field studies have a 
global importance as well. This Sub-Unit represents one of the 
few sites where testing of insecticides against malaria vectors 
in tropical areas can be carried out under the direction of an 
international/Government team. 

4. Proposal for Extension of the Project 

While much has been accomplished in the field of insecticide screening 
against Anopheles vectors of malaria, there are a g~~~t many investigations 
that remain to be carried out both on the control of An. aconitus and 
An. sundaicus as well as on their ecology but particularly on the distri
bution, vectorial capacit1, ecology and control of Anopheles vectors of 
malaria n the outer islands of Indonesia. While recent surveys carried 
out by the Government of Indonesia and WHO/VBCRU have given a better idea 
of the mosquito species present on some of ~he outer islands, many where 
malaria is highly endemic have not as yet been surveyed. In many areas 
the vector species respon,sible for malaria transmission yet remail:c; to be 
determined and, once this has been accomplished, investigations must be 
cafried out on their dist'ribution, seasonal population densities, biology 
and ecology. Such info~ltion is essential for the elaboration of the' 
most effective and selectLve methods of control. Finally, one of the most 
important aspects which w:lll be kept in mind throughout is that the facili
ties of the Unit will enable methods and materials developed and known to 
be effective under the conditions of temperate, developed countries, to be 
tested for their efficacy under tropical conditions. The results of such 
studies, as indicated abo,re, will naturally be of interest and importance 
to the South-East Asia and Western Pacific Regions as well as to Indonesia. 

It is therefore proposed to renew support of the Unit: for an additional 
three years, and to reoriE!Dtate the Unit I s programme along the new lines 
mentioned above while still retaining the capabilitY' of carrying out field 
trials of new'insecticides or insecticide formulations which have shown 
promise elsewhere. From discussions with staff of the Ministry of Health 
of Indonesia, it is clear that these proposals would fit the priorities 
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accorded by the Government to this worlt and would, in fact, greatly 
ccmplement smaller Indonesian research projects being 9upported by 
the tfHO Special Programme for Research and Training in Tropical 
Diseases. These studies, of necessity, are limited in scope and 
funding and will be unable to accomplish all of the work needed in 
order to effectively extend malaria r.ontrol operations to the outer 
islands. 

It is proposed that the work of the Sub-Unit be carried out along 
the lines of the following revised objectiv~s. !t is understood that 
the studies will be closely coordinated with and supported by those of 
the VBCRU in Jakarta and that research coordination with all bodies 
of the Government of Indonesia will be through the National Institute 
of Health Research and Development and will involve the j~~titute's 
HeaLth Ecology Research Centre and, eventually, through the coordination 
of the Institute, the CDC Malaria Control Programme in cooperation with 
the WHO Country Malaria Advisers. 

However, the research work being carried out by the Indonesian 
bodies ~ supported either by funds of their own Government or by grants 
from the w~O Special Programme for Research and Training in Tropical 
Diseases. This work is, therefore; entirely separate from that of 
the VBCRU though coordinated ae closely as possible in subject area 
where they touch. 

5. Revised Objectives 

5.1 Village-scale trials of new insecticides, insecticide formulations 
and aoolication eguicment 

These trials will be carried out -Dr-areas where the Anooheles vectors 
of malaria are already resistant to DDT and·other chlorinated hydr~carbons. 
Though earlier work of the Sub-Unit has already demonstrated the efficacy 
of fenitrothion against ~. aconitus the possible development of resistance 
t~ this compound cannot be exclud~d, especially as OP resistance has al
ready developed in other malaria vectors. Though the number of new com
pounds becoming available is much reduced, it is important to retain the 
ability of testing thase under field conditions. The results of these 
trials would be of i.mportance not only to the Government.of Indonesia but 
also to many other c:ountries in the South-East Asia and Western Pacific 
Regions. 

Studies will be carried out both on newer compounds and those which 
have already successfully undergone field trials to determine how they 
might be applied more selectively, effectively and, consequently, more 
economically whether to homes or animal shelters. 

Experience at the Unit has already shown that at minimal cost the 
villagers can be readily trained to apply and even participate in the 
evaluation of residual insecticides under appropriate supervision; exten
ding this concept to larger areas could result in major savin~3 in labour 
costs. 
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5.2 The development of comorehensive and integrated methods of malaria 
vector control 

Even in those geographical areas in which insecticide resistance has 
developed in malaria vector populations the rising cost of insecticides 
has made it imperative to reduce, as much as possible, the quantities being 
used. This might be done, as noted under 5.1, by their more selective 
use; another approach, hcwever, is to integrate into vector control prog
ramnles other feasible method~ of control which would reduce the quantities 
of residu~l sprays required. Studies will be carried out to determine the 
possible applications of environmental management and, particularly, source 
reduction methods especially those tha~ could be applied by the communities 
themselves; these might involve either changes of irrigation practices or, 
where feasible, permanent elimination of breeding sites in the vicinity 
of villages; changes in s~linity might control mosquitos breeding in coastal 
lagoons. The results ~f such studies will be of global application to all 
areas of similar ecology. 

When available, biological centrol agents would also be tested to 
determine their possible role in an integrated malaria vector control 
prog:t'amme. 

In some larval habitats such as that of lagoons, the use of larvicides 
including insect growth regulators, might prove more economical than that 
of adulticides and this should be examined. 

5.3 Studies on the ecology of malaria vectors on Java and Bali breeding 
in irrigation water and brackish water, e.2. rice fields and lagcons 

Fundamental to the development of any more selective control methods 
whether by insecticides or alternative approaches .is .the necessity of a. 
better understanding of the ecology of the vector species born of the 
aquatic and adult stages. Such studies would focus on species breeding 
in irrigation water, particularly in rice fields and those br"eeding in 
brackish water, especially coastal lagoons and fish ponds. Both of these , 
types of habitats, while common in Indonesia, are also of great regional 
importance. Studies would include those on location of larval population 
and variations in their seasonal densities, adult movements and resting 
habits both indoors and out, both in houses and in animal shelters as well 
as natural resting places. 

5.4 Studies on the vectorial capacity of Anooheles species on the outer 
islands --
In many areas of the vast outer islands of Indonesia, the relative 

importance of the various potential vectors of malaria is uncertain. 
Since such information is a fundamental base to any future control pro
gramme, studies will be organized and carried out in collaboration with 
both research and control groups of the Indonesian Government to deter
mine the species of Anopheles responsible for malaria transmission on the 
outer islands. Such studies will include checking sporozoite rates and 
bloodmeal feeding prefarences. 
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Particular emphasis will be give~ to transmigration and development 
project a=eas where a slacial threat of increased malaria transmission 
occurs. 

5.5 Studies on the ecology of Anopheles vectors on the outer islands 

Once the identity of the AnoDheles species responsi~l~ tor ~la="ta 
:ransm~ssion ~as been determined, studies on their ecology must begin. 
Without information such as that on the nature of the larval habitats, 
seasonal densities, adult movements and host preferences and favoured 
resting places, it would be,difficult, if not impossible, to plan selec
tive and economic programmes for the control of these vector species on 
the outer islands by whatever method is found to be most effective and 
economic. 

5.6 Transfer of technol02v 

In working towards all of the objectives the greatest effort will 
be made to involve Indonesian staff at all levels, both scientists and 
technicians. The transfer of the technology involved in the tmplemen
tation and assisting the Government of Indonesia and particularly the 
Health Ecology Research Centre, and other Governments of the Regions 
to develop scientific manpower to pursue the research independently, 
must be ~egarded as one of the most important objectives of the proposed 
project extension. The Unit has received numerous fellows from several 
Regions for training in the past and it is foreseen that this role will 
be of even greater importance in the future. 

The budget for the proposed three-year extension is submitted 
overleaf. 
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Ae:i:ist::ati-re Office:' 
Lecal - DJ 5 

Sub-cotal 

Cousul t'2.:U:S . 
Operati:1g costs 

In-ccuutrj eravel 

Suoolies & eaui~meut 

Office supplies & expenses 

Glass-;;oa:'e ) 

Chemicals ) 
) 

Laberator/ equipceut ) 

Spraying equipcent 

Vehicles 4-whee1 drive 

wee tic ides 

Misee!laueous 

Sub-total 

Total 

141. overh.ead costs 

GaA~"D TC"'~L US $ 
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BUD GET 

1980-1981 

USS 

70,400 

61,000 

56,800 

4,900 

193,100 

9,000 

10,SOO 

10,SOO 

4,500 

2,000 

1,000 

9,000 

3,500 

3,500 

54,100 

247,200 

34,9-oS 

2S1,80S 

~ y-~ !~~ • US S S31.i02 

1981-1982 1982-1983 

US$ tTS$ 

58,000 67,000 

71,000 73,200 

54,400 53,300 

5,600 6,400 

189,000 199,900 

9,000 6,000 

10,SOO 10,SOO 

10,SOO 10,SOO 

4,500 4,000 

2,000 1,000 

- -
9,5CO 

3,500 3,5CO 

3,500 3,500 

53,600 39,600 

242,600 239,300 

33,964 33,530 

276,564 273,030 



.. 9-

Table 1. S~l of Scaqe IV trials. 

Trial Yea: Insec-..iciCe anc !cculati=n '1'ar;et ~os~c;e Nc. 

1. 19i6 feni t::01:.'U.on (Ql.5-4J) , 40111 wdp 2 r;:lm2 

2 1976 fenit:ot.'U.cn (CMS-4J), 23.9" 2 grim 2 

enca~sula:t!!d ~c 

3 1977 biodsqradable OCT (~.5-lS50), 75' wdp 2 qr/= 
2 

(in a OOT resistant area) 

As al:cve, in a !m'l' susceptible 
2 

4 1977 area 2 qr/m 

5 1979 pir:i:liphcs1et!1yl CCMS-1424) , 50111 !C 2 C;:/:l 
2 

., 
6 1978 Ca=~/l (CMS-29), 75, wCp 2 qr/o-

7 1978 ter~t:01:.~on (~.5-4J), 40111 wc~ 1 c;r/m 
2 
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No. 

1 

2 

3 

II .. 

5 

6 

7 

9 
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Table 2. 

S\Cnary c! Staqe V 1:ials: N\:\be:- t:'If houses treated, amou.'"lt of, 
insec:~icides used and s~r3..,:uen e.''ncloyed. 

YeAr Insecticides ·.:a:c;et No • Amount 
(No.~a=..lat) and dosaqe houses insec:-:icides Soravmlln 

:f or.:1uJ.a tio n (;:/c.2) (pop- ) !Per ~use 

I 
1976 feni t:::1 t.'l.i on 2 978 
(16) 40" wep (4469) 

1976 malat.'lion 2 919 
(a) 50" wdp (3923) 

1977 malat!lion 2 836 
(16) t:C~J wdp (4064) 

1977 malathion 2/ .- 2 l078 
(16) 5o, wdp (S3e2) 

1978 ?iri:Ltphos 2 ll22 
(l4) 1D~t!!yl 25\ (5088) 

wap 

1978 Chlc:j:hoxl.:n 2 829 
(10) so, wC!) (39101) 

1979 Piri..-Uphl")S 1 974 
(15) cet.'ly1 ~jO"EC (4152) 

1979 feni :"~t.'lion 1 11j53 
(18) 40\ wdt) (.':S~~~ ) 

f " -~" y 1979 2 1062 Bru =01:: l:::n 
(lO) 40\ wdp (SOOS) 

¥ ActiVe! inqredient in. qra:ns ~ed per house 
y The 2nd rcund in June-July 

(kq) 

1.53 

1.22 

1.35 

1.20 

2.03 

1.14 

0.54 

0.75 

0.55 

'1'oal No .ho\!S~ 

!I (man day) man day 

613 200 4.9 

612 190 4.3 

675 252 3.3 

599 300 J.G 

S09 264 41.3 

5·'" 1- lee 4.~ 

271 I 210 .!.2 

298 240 4 •• ~ 

221 118 9.0 

Y One hcri:ontal swat.'l bet'.een 10 ar.ci es m abOve t.'le qroWld· and applias 
aqai:~st t.'le 2nd peak. 
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~~lc 3. 

Nu::!l:le= of weeks showi.,,; effective cont:'ol of Anccheles aconi t'.!s 
by various residual sprayinqs as dete~ined wi~~ female 

densities 'Cd) and parity Cp). 

'1':'': s' I."lsec· . .. I Nic;ht landinq 
catch Re tin t hes ---- :l.c:.C!a • es s q ca c. 

Nc. 

1 

2 

3 

.; 

5 

6 

7 

e 

9 

and y 
Inciccr lou'CQcor I ho~cs I cattle-shelter. c-.o:-=.le-she1t.e= Ina==a.l~s,; closaqe 

JDOCJ.nq I Z1i~ht I IDC%:1.1:l1; mc:cu.nc; 

CMS-·~3 wc!t) d 12 12 ~30 7 12 ., -
2.c;/m-,1976 p l2 13 NA 17 12 

O:.tS-l wQ:) d < 2 NS .> 2S < 2 2 
2 9/:12 ,l976 P N.,\ 3 SA 7 NA 

CMS-12iJCp c! 1 NS 7 NS 4 
2 9/C ,1977 p 7 7 6 7 6 

C.'iS-1 wd:) dl NS 2 NS 5 1 
29/rn.2 ,lS77 p 2 NS !fA 7 1 

Qo!S-l';~o1 .w4p d 9 g 1·1 7 > 10 
2 q/'O",1978 P 9 fJ ;)10 11- 10 

C:,IS-1197 wdp c S 4 )lO 4 ~ lO 
2 9/m2,1978 p 7 7 14 5 14 

a-tS-1~24 E:C e 6 5 )1.0 7 II 
~ 

6 7 6 7 1 q/:n ,1979 p NA 

~S-42 wd;: c > 10 10 14 3 I 17 
1 9'/m ,1979 p 11 11 13 a 9 

~1S-'~2 wdp d 11 " 11 :> 12 9 >12 
2 9/:1 ,1979 P 11 11 NA 6 :> 12 

¥ "c" :efers to nat..:=al densi":.ies ...,hile 'p" recresents parous rate. 

m. • :lot applicable 

NS =- no siqn.!.!:'cm t: 

( 12 
20 

< 2 
NA 

4 
8 

NS 
2 

7 
12 

10 
:> l·~ 

> 10 
6 

17 
9 

> 12 
9 



Table 4 .. List of 'Publications of VBCRO-II· ~ub-uni~, Se=aranq. 

- . 

! 'trials 
Au tho n Il\seC4:icic!es/or Trial WHO/VSC 

made in subject doc:u=ent 

1Q-· Joshi et -al Fer.i:rothicn Sbge V 17.675 .,a 
wdp 291m,2 

1976 Joshi C!t .u Ecoloy/ P1elcl 77.677 
An.a.conitus -

1977 Prachan at al Fen! t:'c t.'l:ion Sbc;e V 79.729 
95' OLV 

1976 Shaw at al 'I Pir:i:iphcs met!1yl Stage V 79.722 
wdp, 2 9/=2 

1978 Fanara eo: &l Chlorphcxi::l stage V 79.72': 
wap, 291m2 

1978 Pr3cihan et a1 CMS-~3, Qo'.s-1~24 Seaqe rI 79.739 
.~.s-29, 2 '11m 

I979 Sup:~can et a1 E'eni 1:..-= t.'lion Sta~e V 79.138 
wp, 1 9/:12 

1979 Supali.." at al r-irimi::lhos :\et:.ll SUqe V 79.7!2 
EC, 1 9/-:r2 

1979 OCl!ma.:: at al 5ehavicu:-1 Field manuse::'?o: in 
An. aeoni t.us - pre94: a t:ion 

1979 Bar.-; et a1 Saasonal ~undancel :'ield ma."tus~:i::t in 
Arl. aecn! t:us p=eparat.icn. -
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Mt.on,aran~ ~ 
6 /2050 . 
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7 • Bd."'F.:n 

1. Ke1llraholn : OMS-4J 1976 
2. geras Ki~ul : CMS~1 19;6 
3. Jeeis: OMS-1 1977 

9MS-1424 1979 
4. Kent:Qr.c; OHS-1424 lS7a 
5. ~olaman OMS~1197 197a 
6. KAl~~adinq : O~~-4J 1979 
7. Limbangan: Salee~ive'spray 

./ ,,~\ "0 A 
• . . . '!og"Jakarta 
1 

Fie. 1 Staee V trial areas n~ar S~~r~g, Central Java, Indonesia. 



Year 

1975/76 

1976/17 

1917 /78 

1978/79 

1979/80 ]/ 

I 

ANNEX 1 

CONTRIBUTIOOS 'f0 APPLIED FIELD STUDIES AT TilE SEMARANG SUB-UNIT 

Government of Indonesia !I World lIealth Organization 

Funds Personnel Personnel (VBCRU) 

9,000 1/2 Prc.fessional (Ph. D.) 1 Entomologist 
2 Biologist (B.Sc.) 1/2 Project Leader 

14 Field staff 1/4 Entomologist (V BC/HQ) 
3 Drivers 

15,000 1 Professional 1 Entomologist 
2 Biologists 1/3 Project Leader 

17 ~'ield staff 1/4 Entomologist (VBC/UQ) 

13,000 1 Professional .1 Entomologist 
1 Biologist 1/3 Project Leader 

20 Field staff 1/4 Entomologist (VBC/HQ) 
3 flrivers 

14,700 1 Professional 1 Entomologist 
1 Biologist 1/2 Project Leader 

25 Field staff '1/3 Entomologist 
3 Drivers 1/4 Entomologist (VBC/IIQ) 

18,000 1 Professional 1 Entomologist 
1 Biologist· 1/2 Project Leader 

27 Field staff 1/3 Entomologist 
3 Drivers 1/4 Entomologist (VBC/UQ) 

1/ Four laboratory/office rooms are also provided 

11 Based on WIIO allotment notification. In parenthesis are the 
number of long-term staff members assigned with the funds. 

USAID 

Flmds ($) 11 

118,200 
(2) 

169,930 
(2) 

176,981 
(2) 

188,053 
(1) 

144,818 
(1) 

Y Contribution for the next 3 years (1981-83) from the Government 

of Indonesia and WIIO will be at the same level of 1979/80. 


