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RESUMO 

Avaliação do comportamento de Triatomineos sob ação 
do Hidróxido de Cálcio [Ca(OH)2]: - Taxas de 

Mortalidade de Triatomo infestons e 
Rhodnius neglectus (Heniiptera, 

Reduviidae) 

O uso anti-septico da cal hidratada ou hidrôxido de cál-
cio (Ca(OH)2] 6 conhecido desde muito tempo. Entretanto, seu 
uso como inseticida, tem sido muito limitado. O presente tra-
balho é um ensaio inicial com vistas a pesquisa de um método 
de controle alternativo e de baixo custo. Populações de Trio- 
toma infeslons e Rhodnius neglectus foram mensalmente 	aspergidos 
com com suspensão aquosa de hidrôxido de cálcio a 50% (Grupo 
Exposto) e água destilada (Grupo Controle) e observada a mor-
talidade durante 30 dias. Diariamente foram tomadas tempera-
tura e umidade do ambiente e a mortalidade ocorrida nos dois 
grupos. Obteve-se para T. ,nfestans uma taxa de mortalidade de 
28% para o grupo exposto e 15% para o controle. Para R. 	ne- 
glectus as taxas foram respectivamente 39% e 17%. Aplicando-se 
o testa de associação Qui-quadrado verificou-se que a dife-
rença nas proporções mencionadas eram estatisticamente signi-
ficantes. Foram calculadas ainda as correlações das variáveis 
umidade relativa, temperatura máxima e temperatura mínima com 
os lõgitos das proporções de óbitos no grupo exposto. Para as 
duas espécies as três correlações não se mostraram 	signifi- 
cantes, indicando que a maior mortalidade no grupo exposto não 
é devido as variáveja mencionadas. PALAVRAS-CHAVE: Controle ai 
ternativo de triatomíneos; cal hidratada; hidrõxido de cálcio. 
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ABSTRACT 

The use of hydrated lime or calcium hydroxide as 	anti- 
septic is well know. However, as an insecticide its use has been 
very limited. This paper relates a first experimental research 
project on an alternative, 10w cost, control technique. Popu-
lations of T. infestans and R. neglectus were sprayed with a 50% 
suspeosion of calcium hydroxide (Exposed Groups) and of dis-
tilled water (Control Groups) Temperature, humidity and mor- 
tality were recordd daily. A mortality rate of 28% 	ocurred 
in the Exposed Group and of 15% in the Control Group for T. 
infeslaris. For R. negíectus the rates were 39% and 17% 	respec- 
tively. Chi-square tests showed, at the 5% levei, that 	the 
differences between the proportions are significans. Correia- 
tion tests for each of the variables: relative humidity 	and 
maximum and minum temperatures with the togit of the propor-
tion of deaths in the Exposed Group showed thein not to be si 
nificant: the higher mortality in these groups was not due to 
these variables. KEYWOFDS: alternative control of triatomines; 
hidrated lime; calcium hydroxide. 

INTRODUCTION 

As a result of the ever more rapid incre.ase 	of the re- 
sistance of insects to pesticides, a large number of new pro-
ducts are iaunched onto the market each vear. in the attempt 
to solve this probleni, particularly as regarás 	agricultural 
vermin, a catastr)phi.: wave of environmental xilution has been 
produced which has often resulted in rnuch more serlous 	cnn- 
sequences than the problerns that it sought to control. 	Thus 
began a new phase: th search for alternative products 	and 
techniques which would elirninate the prohlern without provoking 
the already well-known consequences of the pesticides in use 
at this time. 

The use of hydrated lime or calcium hydroxide as an an- 
tiseptic has not only been known since antiquity, 	but 	its 
application has been widespread arnong praticalty alt peoples. 
The sarne is not true, however, of its use as a fungicide 	or 
pesticide. 

Some authorities, such SEARLE (1935) and BOYTON (1966), 
reccomend the use of hydrated lime, either alone or in asso-
ciation with other substances, as a potential insecticide. The 
vepelient effect on certain populations of insects seems to 
suggest a promising appiication of this substance. (ANÔNIMO, 
1986) . Further, its success as a larvicide in combating flies, 
as seco in its use against the problematic infestation of 1984 
in the counties of Assis, Echaporã and Platina in the 	State 
of São Paulo, Brasil (SULEM, 1984) , seems to ofter a sura in-
dication of the poasibility of its use for the control of 50-

me insects. 
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Transmission of Trypanosoma cruzi by blood-sucking 	bugs 
(triatomines) is still today responsible for a significant 
percentage of five million people with positive serology for 
Chagas' Disease in Brazil (SILVEIRA F, SAKAMOTO, 1983). In 1986 
alone.SUCAM sprayed about 1 700 000 homes of the 5 400 000sus 
pected ofharhoring blood--suckings bugs in the endemic region 
of the disease in Brazil. 

Probably the treatnient of the houses in the endemic zorie 
with hydrated lime would slow down the process of adaptation 
of the triatomines to the domestic environment. This possi-
bly wide-spectrum effect probably varies from the repelient 
action which the white color or the reflection of liqht might 
exercise on the blood-sucking bugs to the lethal action which 
this substance might have on them. 

In the light of this, it was decided to study the bebavior 
of some species of blood-sucking bugs when submitted to the 
action of hydrated lime or clacium hydroxide [Ca(OH)2] with a 
view to the choice of a alternative method of easy application, 
low cost and 10w toxicity to xnan. In this initial stage, the 
mortality rates of T. infestans and R. neglectus were investi-
gated, over a period of 30 days, after spraying with 50% cal-
cium hydroxide in suspension. 

MATERIAL AND METHOOS 

Fivo hundrod and sixty specimens of each species, T. in-

fsf's and R. negleclus, were used sêparated into groups of 35 
buqa, each group being made up of 5 samples of each 	nymphal 
stage and 5 adulta of each sex, ali of them corning from 	the 
Triatomine Insectarium of the Epidrnio10gy Department of the 
School of Public llealth of the IJniversity of São Paulo (ESP/ 
USP) at its Special Health Service i.n Araraquara, São Paulo. 
Four glass crystailizers, 26 cm in diameter and lOas tnheight, 
were used, each of them containing 16 divisions made of thick 
cardboard and one only of the aforement ioned sub-groups. Two 
crystallizers containing, respectively, T. infestans and R. no-

glectus were sprayed with a 50% solution of calcium hydroxide 
and constituted the Exposed Group; two others with sub-groups 
of the sarne two species were sprayed only with distilled wa-
ter and constituted the Control Group Over 16 months, during 
the period from March 1988 to June 1989, a monthly 	applica- 
tion was made to each of tliese four sub-groups after each of 
which the daily mortality rato was observed for the foliowing 
30 days. Each sub-group was rcnewed monthly and the sarne me- 
thod applied. Each day the relative humidity of the air 	and 
the maximum and minirnumemperatures of the insectarium where the 
sub-groups of triatomines under study were housed were recorded. 

The Chi-square test to the 5% level(BERQUÕ et ai., 1981) 
was applied with a view to comparing the nroportions of sur-
vivors of the two groups. The occasional influence of the va-
riables relative humidity, maximuin temperature and minirnum 
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temperature on the mortality of the Exposed Group was analy-
sed by means of the correlation between these variables and 
the logit of the proportions of deaths. The correlation sig-
nificance test was applied,, also at the 5% levei. 

RESULTS AND DISCUSSION 

The monthly mortality rate for T. infestans recorded du-
ring the period from March 1988 to June 1989 (Table 1) for the 
group exposed to spraying with the 50% calcium hydroxide so- 
lution varied between a minimum of 2.86% in May 1989 to 	a 
maximum of 54.29% in December 1988, thus giving a general a- 
verage for the period of 27.67%. On the other hand, for 	the 
Control Group - those submitted to spraying with 	distii]ed 
water only - the variation recorded oscillated 	betneen 0.0% 
in May 1988 and 45.71% in December of the sarne year, 	giving 
an average for the period of 15.17%. Ppplication of the CM-
square test (Table 3) showed that the proportion of deaths in 
the Exposed Group (28%) is significantly greater than that af 
the Control Group (15%) 

The monthiy mortality rata for R. fleg/eCUs for the sarne 
period (Table 2) for the group exposed to the 50% calciurn hv-
droxide solution showed a variation between a minimum of 17.14% 
in the months of March and May 1988 and March 1989 and a ma--
xirnum of 80% in April 1988, giving a general average for the 
period of 39.10%. For the Control Group - sprayed with 	dia- 
tilled water onty - the variation recorcied was between 0.0%, 
registered in May 1988 and March 1989, and 77.14% in December 
1988, with ao average for the period of 17.32%.Applicntinn of 
the Chi-square test (Table 4) showed that the proportion of 
deaths for the Exposed Group (39%) is significantly 	greater 
than for the Control Group (17%) 

The relative hurnidity of the air and the maxirnum and mi- 
nimum temperaturas of the insectarium where the bugs 	were 
housed were recorded for both species. The respectivo rnonthly 
averages are given in Tabies 1 and 2. The correlations of these 
variables with the loqits of the proportions of deaths of the 
exposed sub-groups were calculated but showed no significar,-
ce, thus indicating that the greater mortality of the Exposed 
Group is not a result of the variables relativo humidity, ira-
ximurn temperatura and minimum temperatura. 

Even thouqh the analysis of these variables did not re-
sult in statistically significant values, the occurrence of 
maxirnum and minimum values, siinuitaneously, in the sarne months, 
for the two (Exposed and Control) groups, seerns to indicate 
that some climatic factor niay have had some influence on the 
mortality ratas. Thus, for T. infesans (Table 1) the highest 
rates, both for the Exposed Group (54.29%) and for the Control 
Group (45.71%) , were reeorded in December 1988. The sarne phc-
nornenon may be observed for R. riegleclus (Table 2) , for which 
the simultaneous minimum rata (0.0%) is to be observed in May 
1988 and March 1989 both for the Control Group and for the 
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Exposed Group (17.14%). However, as these facts relate to on- 
ly some of the 16 months in which observatjons were made they 
were insufficient to provide significant correlations. It is 
to be noted that, even with this simultaneous occurrence, the 
trend of the variation of the mortality was the sarne for both 
the groups and does not confljct, therefore, with the general 
results presented. 

It is further to be recognized that the mortality rates 
due to the action of calcjum hydroxjde for T. infestans (28%) and R. neqiectus (39%), though statistically significant, re- 
present a relatively low lethal effect, especialiy when the 
highiy lethal effect of modern chemicai pesticides is consi-
dered; such results would, when thus considered, come to the 
leveis of "tolerance" or "resistance". It is not intended, in 
fact, to estabijsh comparisons with such products as no attnpt 
has yet been made to investigate the toxic effects of calcium 
hydroxjde. On the basjs of this initja] research, studies into 
the effects of this substance on the behavjor and 	evolutjon 
of the biood-sucking buq can be undertaken, both as 	regards 
lts repelient or lts irritant qualitie5 and, secondiy obser- 
vation and evaluation of the development of colonies of these 
iflsects may be undertaken and this is, in fact the proposal 
which is being made with a view to the continuation 	and 
cleepening of thls investigation. 

CONCLUS 1 ONS 

For T. Infestans a mortality rata of 28% wes obtained for 
the group exposed to the 50% solution of caicium hydroxlde, and 
a rate of 15% for the Control Group. For R. neq/ectus the ra- 
tes obtained were, respectively, 39% and 17%. In both 	cases 
these values were statistically significant. 

For the two species rnentioned the greater mortality 	of 
the Exposed Group is not duo to the variabies: rolative humi-
dity, maximum temperature, minimum temperature - berause the 
correiaLjons between these variables and the ]ogits of 	the 
proportions of the deaths of this group were not satistically 
significant. 

Although the values found were statiscally significant, 
comparisons have not been stablished with the lethal 	quali- 
tios of present-day chemical pesticides, in comparison 	with 
which the values found would not be seen as more than "tole-
ranca" or "resistence'. 

It is suqgested, in the light of the results 	obtained, 
that this study be continued and further developed with regard 
to the response of the triatomines to the action 	of calciu.m hydroxide. 



Table 	1 - Mnnthly mortality of 	Triatoma irifestons exposed to the action of a 505 solution of calcium hydroxide or hydra- 
ted lime [Ca(OH)2] and of distilled water (H20), temperatura and relativa humidity, during the pariod fmn F4rch 
1988 to June 	1989. 

NO of triatoinines exposed 

Date Re1at1ve Temperature ( °C) Control Group (1120) Expnsed Group 	[Ca(01121 

(month/year) humidity 

Maximuin Minimum 	Dead 	Survivors 2 Dead Survivors 2 

Mar. 88 94.1 25.8 24.0 8 27 22.86 7 28 20.00 
A0r 88 90.4 25.3 23.0 4 31 11.43 10 25 28.57 
l'iy. CC 93.2 22.8 20.6 0 35 O 6 29 17.14 
.Iu. 88 97.9 20.3 18.6 3 32 8.57 6 29 17.14 
Jul. 88 94.6 18.6 17.5 2 33 5.71 7 28 20.00 
Aug 88 78.1 23.9 21.8 3 32 8.57 10 25 28.57 
Sep. 83 76.6 24.8 23.1 3 32 8.57 8 27 22.86 
Oct. 88 88.5 32.1 30.2 10 25 28.57 15 20 42.86 
Nov. 813 86.6 25.3 23.5 6 29 17.11,  12 23 34.29 
Dcc. 88 96.0 24.7 23.0 16 19 45.71 19 16 54.29 
Jan. 39 95.5 25.3 23.5 10 25 28.57 18 17 51.43 
Feb. 89 94.1 26.0 24.5 4 31 11.42 5 30 14.29 
Mar. 89 89.7 26.1 24.4 2 33 5.71 7 28 20.00 
Apr. 89 92.5 23.7 22.2 6 29 17.14 11 24 31.43 
May 89 89.7 21.0 19.8 2 33 5.71 1 34 2.86 
Jun. 89 94.2 18.9 17.9 6 29 17.14 13 22 37.14 

Total - - - 85 475 15.17 155 405 27.67 



Table 2 - Monthly niortality of Rhodnius ncglectus exposed to the action of a 504 solution of calciure 	hydroxide or hy- 
drated lime [Ca(OH)2] and of distilled water (H20), temperature and relative humidity, during the period from 
March 1988 to June 1989. 

119 uf triatomines exposed 

Date 	 Relative 	 Tempera ire 
(O 
) 	 Control Group (1120) 	Exposed Group [Ca(OH)2] 

(month/year) 	hum±ditv 

Maximum 	Minimum 	Dead 	Survivors 	2 	Dead 	Survivors 	2 

Mar. 88 94,1 25.8 24.0 5 30 14.28 6 29 17.14 
Apr. 88 904 25.3 23.0 5 30 14.28 28 7 80.00 
May 88 93.2 22.0 20.6 O 35 O 6 29 17.14 
Jun. 88 979 20.3 18.6 9 26 25.71 21 14 60.00 
JUL. 88 94.6 18.6 17.5 4 31 11.43 21 14 60.00 
Aug. 88 78.1 23.9 21.8 3 32 8.57 12 23 34.29 
Sep. 88 76,6 24.8 23.1 3 32 8.57 IA 21 40.00 
Oct. 88 88.5 32.1 30.2 lO 25 28.57 15 20 42.86 
Nov 88 86.6 25.3 23.5 9 26 25.71 10 25 28.57 
Dec. 88 96.0 24.7 23.0 27 8 77.14 16 19 45.71 
Jan. 89 955 25.3 23.5 7 28 20.00 17 18 48.57 
Feb. 89 94.1 26.0 24.5 2 33 5.71 13 22 37,14 
Mar. 89 89.7 26.1 24.4 O 35 O 6 29 17.14 
Apr. 89 92.5 23.7 22.2 5 30 14.28 12 23 34.29 
May 89 89.7 21.0 19.8 1 34 2.86 9 26 25.71 
Jun. 89 94.2 18.9 17,9 7 28 20.00 13 22 37.14 

Total - - - 97 463 17.32 219 341 39.10 
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TABLE 3 - Monthly niortality of T. infestans exposed to the action of 	a 
50% solution of calciuni hydroxide or hydrated lime [Ca(014)2] and 
distilled water (H20). 

Survival 	 Dead 	 Survivors 	Total 

Group 	 nO 	% 	nO 	% 	nO 

Exposed Group 	 155 	28 	407 	72 	560 	100 
[Ca(OH)2J 

Contrai Group 	 85 	15 	475 	85 	560 	100 
(H20) 

	

Total 	 240 	21 	880 	79 	1120 	100 

	

= 25.25 	y = 0.36 	 SIGNIFICANT 

TABLE 4 - Montly mortality of R. neglectus exposed to the action of a 50% 
solution of calcium hydroxide or hydrated lime [Ca(OH)2] and dis 
tilled water (H20), 

Survival 	 Dead 
Survivors 	 Total 

Group 	 nO 	 % 	nO 	 % 	nO 

	

Exposed Group 	
219 	39 	341 	61 	560 	100 

[Ca(OH)2] 

Control Group 
97 	 17 	463 	83 	560 	100 (N20) 

	

Total 	 316 	28 	804 	72 	1120 	100 

x2  = 64.54 	y = 0.51 	 SIGNIFICANT 



An. Soe. tn.t. 8aa,L, 21(2), 1992. 	 177 

ACKNOWLEDGEMENT 

We wish Lo express our thariks to Dr. José Epitácio Passas 
Guimarães, of the Brazilian Association of Lime Producers, for 
the support given. 

LITERATURE CITED 

BERQUÓ, E.S.; SOUZA, J.M.P.; GOTLIEH, S.L.D. 1981. BicestatÍsti-
co. São Paulo, EPU. 

BOYNTON, R.S. 1966. Chemistry and technolngy of lime and limestone. 
New York, Interscience Pubi. 

MINISTÉRIO DA SAÚDE. Superintendência de Campanhas 	de Saúde 
Pública 1986. Sintese dos Programas do SUCAM - 1986. Brasília. 

ANÔNIMO. 1986. Ptlgóo no gosta de branco., S. Paulo,O Estado de 
São Paulo 28 de Maio, p.3. (Supi. Agrícola nO 1601). 

SEARLE, A.B. 1935. Limestone and its prn.l'icts. London, Ernest Benn 
Lt. 

SILVEIRA, A.C. & SAKAMOTO, T. 1983. lmpnrtãncia médico-social 
da Doença de Chagas no Brasil e de seu controle. Revta bras. 
Malar. Doenç. trop. 35: 127-134. 

SUPERINTENDËNCIA DE CONTROLE DE ENDEMIAS (SUCEM). 1984. Rela-
tório das atividades, diagnóstico e controle de moscas nos 
municípios de Assis, Echaporã e Platina. S. Paulo, (Tyd) 


