
In tro duc tion

In terms of mor bi di ty and mor ta li ty cau sed by
vec tor -bor ne di se ases such as ma la ria, den gue fe ver,
and lym pha tic fi la ria sis mo squ ito es are the most

dan ge ro us in sects con fron ting man kind [1]. On ly
ma la ria trans mit ting by Ano phe les sp. thre atens mo -
re than two bil lion pe ople in tro pi cal and sub tro pi cal
re gions. It sub stan tial ly in flu en ced the ir de ve lop -
ment, not on ly so cio -eco no mi cal ly but al so po li ti -
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cal ly. Thro ugh the use of in sec ti ci des the an nu al de -
ath ra te ma la ria has be en re du ced from 6 mil lion in
1939 to 2.5 mil lion in 1965 and to less than 2 mil -
lion to day [1]. 

In tem pe ra te la ti tu des, the most nu isan ce spe cies
of mo squ ito es e. g., Aedes ve xans (Me ig.), Ochle ro -
ta tus ca spius (Pall.) and Ae. de tri tus (Hal.) com -
mon ly bre ed in eco lo gi cal ly sen si ti ve are as whe re
bro ad -spec trum of in sec ti ci des may not be used be -
cau se of the ir si de ef fects [2]. The con tem po ra ry
stra te gy for suc cess ful im ple men ta tion of pest and
vec tor ma na ge ment pro grams is to ca re ful ly se lect
from among of va rie ty tech ni qu es, the com bi na tion
of con trol options which is best su ited to achie ve the
ob jec ti ves, at the sa me ti me to pre se rve the eco lo gi -
cal ba lan ce. This ap pro ach which has to ma in ta in
a high fle xi bi li ty has ga ined much sup port not on ly
among scien ti sts but al so among the ge ne ral pu blic
du ring last 20 years, and is re fer red as the In te gra ted
Pest Ma na ge ment (IPM). It com pri ses a com pre hen -
si ve and envi ron men tal ly frien dly stra te gy in „the
war” aga inst tar get pe sts and vec tors. It in cor po ra tes
all ava ila ble con trol me ans with spe cial em pha sis of
bio lo gi cal con trol agents, al te ra tion and re duc tion of
bre eding ha bi tats as well as au gmen ta tion of na tu ral
ene mies. This ap pro ach uti li zes all ava ila ble envi -
ron men tal ly frien dly con trol me asu res, in c lu ding
im ple men ta tion of bio lo gi cal con trol agents, mo stly
mi cro bial in sec ti ci des ba sed on ba cil li Ba cil lus thu -
rin gien sis isra elen sis (Bti) and Ba cil lus spha eri cus
(Bs) in an in te gra ted con trol pro gram. Excel lent re -
sults are no ted in Eu ro pe, Au stra lia and the Ame ri -
cas wi tho ut har ming the envi ron ment by che mi cals
[1,3,4]. Mi cro bial con trol agents which are solely
used against la rval stages ha ve be en es ta bli shed as
a com mer cial ly via ble and pro mi sing al ter na ti ve to
co nven tio nal pe sti ci des used aga inst adult insects
[1]. In ap pro pria te for mu la tions they may be use ful
sup ple ments to, or even re pla ce ments for bro ad -
-spec trum che mi cals. They are espe cial ly su ited for
use in the in te gra ted con trol stra te gies when mo squ -
ito bre eding si tes are well de fi ned and ac ces si ble.
Mo squ ito con trol pro jects can not be trans fer red
from one area to ano ther wi tho ut mo di fi ca tion. 

Ac cor ding to Bec ker et al. [1] the suc cess ful use
of mi cro bial agents to con trol mo squ ito es in c lu des
usu al ly cer ta in prior stu dies, i. e.: 

1. Map ping of all bre eding si tes in the pro ject
area and re cor ding da ta in to a geo gra phi cal in for ma -
tion sys tem (GIS/re la tio nal da ta ba se). A spa tial ly
re fe ren ced da ta ba se con ta ining all fe atu res of in te -
rest will be the ba sis for all fur ther da ta col lec tion

and ana ly sis. This spa tial ele ment ena bles the ma ti -
cal ly re la ted fe atu res (e. g., po pu la tion den si ties of
cer ta in spe cies, flo oding are as, plant as so cia tions
and ve ge ta tion ty pe, and zo nes of hu man nu isan ce
or di se ase) to be or ga ni sed in se pa ra te lay ers of in -
for ma tion, which can then be ana ly sed and di splay -
ed in a user de fi ned con text;

2. En to mo lo gi cal stu dies of the bio lo gy and eco -
lo gy of the na ti ve nu isan ce mo squ ito spe cies (e.
g., spe cies com po si tion, abun dan ce and phe no lo gy
in re la tion to the cli ma tic con di tions, va rie ty of bre -
eding si tes, spa tial and tem po ral di stri bu tion re la ted
to mi gra tion, age struc tu re of adult mo squ ito vec -
tors, vec to rial ca pa ci ty of adult mo squ ito es, lan ding
ra tes, cor re la tion be twe en la rval and adult es ti ma tes
and trans mis sion com pe ten ce and vec to rial po ten tial
is un der ta ken as a fun da men tal stu dy in the pro ject
area, be fo re, du ring and after the ro uti ne tre at -
ments);

3. As ses sment of the mi ni mum ef fec ti ve do sa ge
in la bo ra to ry bio as says with field col lec ted la rvae
(LC99=mi ni mum ef fec ti ve do sa ge as well as as ses -

sment of the opti mum ef fec ti ve do sa ge in small field
te sts con duc ted in do mi na ting bre eding ty pes un der
va rio us abio tic and bio tic con di tions); 

4. Im ple men ta tion of the bio con trol agents in to
the in te gra ted ro uti ne pro gram with the ada pta tion
of the ap pli ca tion tech ni que to the re qu ire ments in
the field; 

5. Tra ining of field staff and the go vern men tal
ap pli ca tion for ma li ties for the use of mi cro bial con -
trol agents.

Mo squ ito con trol in Afri can co un tries 

In ma ny Afri can co un tries cur rent ap pro ach to
vec tor -mo squ ito po pu la tions is ba sed on the stra te -
gy de ve lo ped in Ger ma ny by The Ger man Mo squ ito
Con trol As so cia tion/Kom mu na le Ak tions ge me in -
schaft zur Bekämpfung der Stechmücken pla ge
(KABS/GFS)[2]. The im ple men ta tion of in te gra ted
con trol of mo squ ito po pu la tions using pro mi sing
mi cro bial in sec ti ci des Bti and Bs ap pe ar to be an ef -
fec ti ve and envi ron men tal ly sa fe to ol to com bat ma -
la ria and will be cost -ef fec ti ve for ma la ria con trol
pro grams in ad di tion to bed -nets, re si du al in do or
spray ing, ap pro pria te dia gno sis and tre at ment of
ma la ria pa ra si tes which are the ma jor to ols in the
WHO Roll Back Ma la ria Pro gram [5]. Wi thin one
de ca de, work on in sec ti ci de-tre ated bed nets (ITNs)
and cur ta ins has grown from small sca le test to the
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ope ra tio nal use of mo re than 10 mil lion tre ated nets
[6]. Ho we ver, it has al so be en re co gni zed that in
ma ny parts of the world, nets will not gi ve suf fi cient
pro tec tion to con trol ma la ria, be cau se of po or com -
mu ni ty, in ap pro pria te use of the nets and the exo -
phi ly of so me Ano phe les vec tors. The re fo re la rval
con trol has the po ten tial to ra di cal ly re du ce ma la ria
trans mis sion in even the most chal len ging Afri can
set tings and is now be ing re con si de red as a com ple -
men ta ry in te rven tion to cur rent prio ri ties such as
ITNs and ac cess to ear ly dia gno sis and prompt tre -
at ment [7]. Con trol of im ma tu re aqu atic sta ges of
Ano phe les mo squ ito es may ha ve par ti cu lar pro mi se
in urban set tings whe re lar ge num bers of pe ople can
be pro tec ted in a re la ti ve ly small area and ru ral set -
tings with fo cal, se aso nal bre eding si tes. 

Mo squ ito con trol in Co to nou (the Re pu blic
of Be nin, West Afri ca)

The Re pu blic of Be nin, for mer ly known as Da -
ho mey (until 1974) is lo ca ted at the Bi ght of Be nin
or Sla ve -co ast [8]. The gre at part of the co un try is
un der the in flu en ce of trans i tio nal tro pi cal con di -
tions. The ci ty of Co to nou is un der the in flu en ce of
a Nor thern trans i tio nal equ ato rial cli ma te cha rac te -
ri zed by a long dry se ason from No vem ber to the
end of March, a first ra iny se ason from April to Ju -
ly, a small dry pe riod in Au gust and a se cond ra iny
se ason in Sep tem ber and Octo ber. 

Ac cor ding to the Mi ni stry of He alth An nu al Re -
port [8,9], prin ci pal re asons for he alth fa ci li ty vi sits
in Be nin are in ge ne ral: ma la ria (37%), re spi ra to ry
in fec tions (16%) ga stro -in te sti nal pro blems (8%)
diar r ho ea (6%), and trau ma (6%). For chil dren un -
der fi ve prin ci pal re asons for he alth fa ci li ty vi sits
are: ma la ria (40%), re spi ra to ry in fec tions (21%),
diar r ho ea (8%), ga stro -in te sti nal pro blems (7%),
ana emia (7%) and other (17%). The most com mon
ma la ria spe cies in Be nin is Pla smo dium fal ci pa rum
with 97.1%; the rest is P. ma la riae with 2.9%
[8,10]. In the co stal area as well as in the who le co -
un try, the two most im por tant vec tors for ma la ria
pa ra si tes An. gam biae s. s. and An. me las are abun -
dan tly pre sent. Both spe cies are mem bers of the
Ano phe les Gam biae Com plex, the si mi lar lo ok -ali -
ke spe cies are di stin gu isha ble from each other by
the ir be ha vio ur [8,11]. 

The pu blic he alth sys tem is di vi ded ad mi ni stra ti -
ve ly in to three le vels: cen tral, re gio nal and pe ri phe -
ral (whe re the He alth Zo ne is lo ca ted) com mu ni ty.
Se rvi ces are pro vi ded at fo ur le vels: re gio nal re fer -

ral ho spi tals (CHD); com mu nal he alth cen tres and
urban he alth cen tres (CSC); ar ron dis se ment he alth
cen tres (CSA); and vil la ge he alth units (UVS). 

Na tio nal plan for ma la ria con trol in Be nin

The ma la ria con trol pro gram  in Be nin aims at the
re duc tion of hu man – vec tor con tact by con trol ling
adults and la rvae of mo squ ito es [8,12]. The ma in to -
ol is the wi de spre ad use of in sec ti ci des. In 1983,
1985, and 1994 DDT was wi de ly used by wall
spray ing in si de the ho uses the re fo re one of the ma -
in ob jec ti ves of this pro ject is to de ve lop sub sti tu tes
for the che mi cal pe sti ci des (DDT). In 2000 until
2002 a cam pa ign was star ted by the he alth de part -
ment cal led „ho uses free of mo squ ito la rvae”. The
cam pa ign aimed at com mu ni ty par ti ci pa tion by edu -
ca tio nal pro gram s to tra in the pu blic in re duc tion of
the bre eding si tes. Unfor tu na te ly the cam pa ign was
not suc cess ful at the pe ri phe ry of Co to nou be cau se
of the swam py con di tions. Sin ce 2000 the ma jor ef -
fort to con trol ma la ria is by di stri bu tion of ITNs. 

Sin ce 2006 lar ge -sca le field ap pli ca tions ta ke
pla ce in all de tec ta ble mo squ ito bre eding si tes in
Co to nou, Be nin. Pre ci se map ping and in di vi du al
num be ring of each si gni fi cant bre eding si te ena bles
ra pid ef fec ti ve com mu ni ca tion be twe en field staff,
and so pro vi des a so lid ba sis for a suc cess ful ope ra -
tion. All ho uses we re num be red (ri ght si te of the
stre ets=1,3,5, etc; left si te of the stre ets even num -
bers =2,4,6, etc according to European system. Pre -
ci se map ping and in di vi du al num be ring of each si -
gni fi cant bre eding si te ena bles ra pid ef fec ti ve com -
mu ni ca tion be twe en field staff, and so pro vi des
a so lid ba sis for a suc cess ful ope ra tion. In on go ing
pro gram  lar ge -sca le field ap pli ca tions ta kes pla ce in
all de tec ta ble mo squ ito bre eding si tes. Tre at ment is
car ried out at do sa ge ra tes which are cal cu la ted on
the ba sis of wa ter sur fa ce area. Microbial larvicides
likeVec to Bac WDG and Vec to lex WDG were used
at a ra te of 0.25–0.5 kg per ha, with spe ci fic ra te se -
lec tion de pen ding upon wa ter qu ali ty, spe cies su -
scep ti bi li ty and ha bi tat con di tions. For gra nu lar ap -
pli ca tions, 5–20 kg/ha of Vec to Bac/Vec to Lex G,
with spe ci fic ra te se lec tion de pen ding upon wa ter
qu ali ty, spe cies su scep ti bi li ty and ha bi tat con di tions
den si ty of ve ge ta tion). Vec to Lex WDG is al so used
at ra tes up to 10 grams/m2 (se wa ge tanks) in de fi ned
bre eding si tes to achie ve a long term ef fect from se -
ve ral we eks up to se ve ral mon ths [8]. Small pla stic
bags con ta ining e. g., 125 or 250 grams of Vec to Bac
WDG or Vec to Lex WDG are pre pa red for qu ick use
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in the field. The new for mu la tion of Bti (Wa ter Di -
sper si ble Gra nu les – WDGs) can be sto red for years
wi tho ut loss of ac ti vi ty, easi ly be dis so lved in wa ter
and ap plied. A pla stic bag is dis so lved in 5 li tres of
wa ter and fil led in to the knap sack spray er by using
a net to avo id clog ging of the noz zle. The si ze of the
noz zle will be 0.8 mm. The con tent of one spray er is
ca li bra ted that it will be eno ugh for half a hec ta re.
Ac cor ding to the expe rien ce a spray te am ne eds for
abo ut 100 ho uses 3–4 ho urs. For 100 ho uses much
less than 5 li ters of the spray di lu tion will be eno ugh
be cau se of the small but ve ry pro duc ti ve bre eding
si tes. All bre eding si tes which we re map ped will be
tre ated. Re duc tion of the po pu la tion of vec tor mo -
squ ito es (Ano phe les gam biae s. l.) has ma jor ad van -
ta ges over adult con trol. The phe no me non of this is -
sue can be expla ined by that in con trast to adults, la -
rvae are con cen tra ted in pre dic ta ble si tes that can be
easi ly ac ces sed, tre ated or ma ni pu la ted with no
chan ce of the la rvae esca ping [1]. High den si ty of
vec tor po pu la tions can be kil led when they are con -
den sed in a ve ry li mi ted area. In the pre li mi na ry stu -
dies it co uld be shown that usu al ly the ano phe li nes
bi te in si de the ho uses and lay the ir eggs clo se to the
ho uses in de fi ned small swamps and pud dles usu al -
ly in the yards of the ho uses. Be cau se la rvae are mo -
re con cen tra ted than adults, it is po ssi ble to achie ve
suc cess ful con trol with less in put in to the envi ron -
ment. Be si des bio lo gi cal con trol agents are easy to
han dle, sa fe for the envi ron ment and the user. This
pro po sal is al so cost -ef fec ti ve. In pre li mi na ry te sts it
co uld be shown that in a di strict of Co to nou with
1000 ho uses, less than 1 hec ta re of bre eding si tes
had to be con trol led to eli mi na te the ano phe li ne la -
rvae (less than 500 grams of the pro ducts are ne -
eded=amo unts to less than 15 US Dol lars/di -
strict/per tre at ment/con trol pha se).

La rval den si ty is as ses sed in se lec ted bre eding
si tes al so prior to tre at ment, and at 24 or 48 ho urs
post -tre at ment by stan dard dip ping. In all re fe ren ce
bre eding si tes at le ast 10 dips are ta ken and num ber
of de ve lop men tal sta ges are re cor ded. Other bre -
eding si tes are chec ked ran dom ly to con trol re sults
of the ap pli ca tion. Per ave ra ge fo ur tre at ments are
do ne with Vec to Lex WDG and the next two tre at -
ments by Vec to Bac WDG to avo id the risk of re si -
stan ce aga inst Bs. 

The swamp area ULV (ul tra low vo lu me ap pli ca -
tion sys tems) tech ni que is used for aqu eous su spen -
sion for mu la tion of Vec to Bac 12AS which is spray -
ed to the swamps with dif fi cult ac cess be cau se of
den se ve ge ta tion. The ac ti ve ma te rial dri fts with the

wind in to the swam py are as. Ve ry low amo unt of
ac ti ve ma te rial is eno ugh to kill all la rvae. Spray ing
and gra nu le di stri bu tion sys tems are in di vi du al ly ca -
li bra ted and ap pli ca tion sys tem con fi gu ra tions are
cha rac te ri zed to as su re pro per la ne se pa ra tion and
uni form swath. 

Be cau se of envi ron men tal aspects it is im por tant
that the pre da tors are not kil led. Ma in ly bugs, dra -
gon flies and fish can be fo und in the swamps in Co -
to nou the re fo re we can uti li ze the po wer of the na -
tu re by con se rving the pre da tors which will fe ed
upon new ly hat ching mo squ ito la rvae after the tre at -
ment. 

Bre eding pla ces are eli mi na ted al so by phy si cal
al te ra tion of tem po ra ry po ols by dra ina ge. Envi ron -
men tal ma na ge ment ap pro aches to vec tor con trol
aim at mo di fy ing the envi ron ment to de pri ve the tar -
get vec tor po pu la tion of its re qu ire ments for su rvi -
val (ma in ly for bre eding, re sting and fe eding). This
re du ces hu man -vec tor con tact and ren ders the con -
di tions less con du ci ve to di se ase trans mis sion. The
envi ron men tal con trol of bre eding ha bi tats can ha ve
an im pact on the vec tor po pu la tion, and the re fo re on
di se ase trans mis sion, on ly if con trol me asu res co ver
a re la ti ve ly high pro por tion of the bre eding si tes wi -
thin vec tor fli ght ran ge of the com mu ni ties to be
pro tec ted.

Mo squ ito con trol in Po land 

From the hi sto ri cal po int of view mo squ ito con -
trol in Po land was stron gly con nec ted with the ne ed
to re du ce the num bers of ano phe li nes, be cau se of
the ir ro le as ma la ria vec tors [13]. Ma la ria was en de -
mic in se ve ral are as in Po land du ring the years after
World War I [1,14]. In 1921, 52 965 ma la ria ca ses
we re re cor ded, mo stly in the eastern and so uth -
-eastern parts of the co un try. In 1921–1925 an ti -ma -
la rial ac tions we re or ga ni zed in eastern and so uth
eastern parts of Po land using Pa ris Gre en. After
World War II ma la ria was pre sent on the Bal tic co -
ast, Ma zu ry re gion (north -eastern of Po land) and ne -
ar War saw. The se rio us out bre ak of the di se ase in
the nor thern part of the co un try in the 1940s and
1950s re sul ted in an ti -ma la ria cam pa ign. In 1952 in
Pod gro dzie re sort (ne ar Szcze cin) the first lar ge -
-sca le ac tion was un der ta ken be cau se of the pre sen -
ce of ano phe li nes (mo stly Ano phe les mes seae) and
Cu lex pi piens pi piens. Bu il dings (out do ors and in -
do ors), fo re sts are as ne ar the re sort, mar shes ponds,
and part of the Szcze cin ski Bay we re tre ated with
DDT. In 1956–1958 on the Kar si borz Is land con trol
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me asu res aga inst Oc. com mu nis and Oc. an nu li pes
we re al so pro vi ded using DDT. 

In the 1960s, ho we ver, ma la ria was era di ca ted in
Po land and the me asu res we re then un der ta ken to
re du ce mo squ ito num bers and nu isan ce [1]. In the
1970s and 1980s ac cor ding to the frag men ta ry da ta,
con trol of mo squ ito es in Po land was fo cu sed on
adult mo squ ito es on ly and was car ried out in se lec -
ted pla ces as ne ces sa ry, with re si du al in sec ti ci des
[1]. The pre pa ra tions used are mo stly py re th ro id in -
sec ti ci des: per me th rin, del ta me th rin, cy per me th rin,
al so eto fen prox. Be ing re la ti ve ly in e xpen si ve pro -
ducts con ta ining the or ga no pho spha te (DDVP) we -
re al so ap plied.

The flo od, which to ok pla ce in Cen tral Eu ro pe in
sum mer 1997 re sul ted in mass bre eding of mo s -
quito es all over the flo oded are as, in c lu ding Po land,
whe re mo squ ito con trol was car ried out on a lar ge
sca le in 6 of the 26 pro vin ces af fec ted by flo ods, si -
tu ated ma in ly along the Od ra ri ver [15]. A to tal
10 000 ha we re tre ated, par tial ly by aerial spray ing
from he li cop ters, par tial ly by spray ing from the gro -
und. Mo stly adul ti ci des we re used: Aqu aRe slin Su -
per (per me th rin); Tre bon 10 S. C. (eto fen prox); K -
-Oth ri ne flow (del ta me th rin); Al fa sep Su per Kill
(cy per me th rin). It must be po in ted out, that the
‘97 ca ta stro phic flo od and the fol lo wing hu ge mo -
squ ito pro blems, in cre ased the pu blic’s in te rest in
mo squ ito con trol. As a re sult, lar ge -sca le con trol ac -
ti vi ties ha ve be en re -in i tia ted in se ve ral re gions.

Sin ce 1998 the ci ty of Wro cław (Lo wer Si le sia)
has con duc ted a mo squ ito con trol pro gram ba sed on
stu dies of the mo squ ito fau na, in c lu ding map ping
and mo ni to ring of the mo squ ito bre eding si tes and
the dy na mics of the de ve lop men tal sta ges and adult
po pu la tions of mo squ ito es, in or der to in tro du ce
a bio ra tio nal con trol pro gram [16]. Con trol stra te gy
in c lu des the use of mi cro bial in sec ti ci des and envi -
ron men tal ma na ge ment. Ac cor ding to Ry dza nicz et
al. [17] the con trol me asu res ha ve be en di rec ted
aga inst la rvae and adult in sects: la rvi ci des used are
Si mu lin (cont. Bti) and Di mi lin 25 GR (di flu ben zu -
ron); adul ti ci des – Aqua Re slin Su per and Tre bon
Me ga S. C. (eto fen prox). Sin ce 2007 the spe cial mo -
squ ito con trol pro gram is car ried on in ir ri ga tion
fields which we re con struc ted in 1890 to pro vi de
na tu ral se wa ge pu ri fi ca tion as an al ter na ti ve se wa ge
pu ri fi ca tion sys tem [18]. Mo re than 100 km of chan -
nels se rve for the di stri bu tion of se wa ge wa ter in to
me adows for wa ter pu ri fi ca tion. The or ga ni cal ly
pol lu ted wa ter pro vi des Cx. p. pi piens, Ae. ve xans,
Oc. can tans, Oc. ca spius, Oc. leu co me las, Oc. stic -

ti cus and Cu li se ta an nu la ta with ide al bre eding con -
di tions. In Ju ly 2007 the as ses sment of the opti mum
ef fec ti ve do sa ges of dif fe rent for mu la tions ba sed on
Bti and Bs (e. g., li qu id, gra nu les) for ro uti ne con trol
of i. a. Cx. p. pi piens la rvae oc cur ring in the se wa ge
con di tion con fir med that the mi ni mum do sa ges we -
re hi gh ly ef fec ti ve for in i tial la rval con trol [19]. The
re com men da tion to use the mi ni mum ef fec ti ve do -
sa ge, may al low a mo re cost -ef fec ti ve use of mi cro -
bial con trol agents due to lo wer co sts of the ma te rial
and sup port the cost -ef fec ti ve and suc cess ful cam -
pa ign.

A si mi lar mo squ ito aba te ment pro gram ba sed on
Bti, was star ted in 2000, among Kry ni ca Mor ska,
a to urist re sort, lo ca ted on Vi stu la Del ta, in an area
of pro tec ted land sca pe. Mo squ ito bre eding si tes in
tem po ra ry and sta ble wa ter po ols we re iden ti fied
and map ped. Qu ali ta ti ve and qu an ti ta ti ve stu dies on
the mo squ ito fau na sho wed that Oc. can tans was the
pre do mi nant spe cies (84.7%), fol lo wed by Oc. com -
mu nis [20]. The as ses sment of the ef fi ca cy of Bti la -
rvi ci des (Vec to bac TP and Vec to bac 12 AS) re sul -
ted in the mor ta li ty ra te from 97% to 99% re spec ti -
ve ly. 

In the town of Go rzow Wiel ko pol ski, si tu ated in
the We stern part of Po land, mo squ ito and the black
fly con trol pro gram was star ted in 2001 [21]. The
tre ated area in c lu ded 1 250 ha of the ci ty area, sub -
urbs and mar shy gro unds on ri ver banks. Adult mo -
squ ito es we re con trol led with Tre bon Me ga S. C.,
whi le la rval bre eding pla ces we re tre ated with Bti
agent (Si mu lin). The pre pa ra tions we re ap plied by
he li cop ters, and from the gro und with knap sack
spray ers. Lo cal au tho ri ties re co gni sed the pro gram
to be ef fec ti ve.
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