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Do traditional mosquito 
repellent plants work as 

mosquito larvicides?
N L U K W A

SUM M ARY
Plant derived larvicides were evaluated in Kamhororo, 
an area o f Zim babwe. Twenty five third and fourth 
instar An. gambiae s.s m osquito larvae were used per 
test according to the method o f W HO. A ll larvicides 
were effective against the An. gambiae s.s m osquito 
larvae and were comparable to studies done in Tanza
nia using Orange peel extracts. The extracts o f the 
p lan t Ocimum canum  (L C j0= 5 4 ,9 4  x 103 ug/m l) 
were more effective in killing the larvae than Lippia 
javanica (LCj0=125,34m g x 103 ug/m l). These concen
trations are higher when considering com m ercial larvi
cides.

INTRODUCTION
M alaria is a serious health problem  in many African 
countries, including Zim babwe1 and the concept that 
malaria transm ission can be interrupted by the use o f  
residual insecticides has long been the basis for malaria 
control programmes. In Zim babwe, m osquitoes are 
w idely controlled by the use o f residual spraying in 
rural areas and this is paid for the governm ent.2 This 
puts pressure on scarce resources to sustain the m os
quito control programme, hence there is need to evalu
ate indigenous plants as m osquito larvicides.

O f all the plants m entioned as m osquito repellents, 
Lippia javanica and Ocimum canum were very com 
mon and therefore were evaluated as larvicides. The 
Bulawayo City council used Termephos “Abate®” to 
control nuisance m osquitoes10 and 300 litres o f used oil 
to treat defective septic tanks. Coopex Larvicide®  
containing 2 pc permethrin was evaluated in G okw e11 
and results suggest that the larvicide has no effect on the 
pupa but the em erging adults die later on.
Blair Research Laboratory
P O Box CY 573
Causeway
Harare
Zimbabwe

Studies have been done elsew here to evaluate the 
effectiveness o f natural plants as m osquito larvicides.57-* 
M any plants produce chem icals w ith anti-feedant or 
insecticidal properties. These could potentially be ex
ploited to provide pesticides w hich are safer and con
siderably less environm entally dam aging than syn
thetic chem icals.3 Zebitz5 exposed fourth instar larvae 
o f Ae. aegypti to water extracts o f the neem  tree and this 
resulted in disruption o f growth. A lternatively, expo
sure o f the first instar larvae caused a prolongation o f 
the larval period and eventually about 9 0  pc m ortality. 
H owever, organo-phosphorous com pounds have been  
used world w ide and larvicide resistance has been 
reported in som e countries.4

Crude extracts have natural slow  release form ula
tions containing a range o f chem icals w ith differing 
m odes o f action and insects w ould need to develop a 
w ide range o f enzym es to becom e resistant to  a ll o f  
them. Thus, the likelihood o f resistance developing  
appears to be rem ote*

M waiko6 evaluated the efficacy o f citrus o il extracts 
as m osquito larvae insecticides. R esults revealed that 
lem on peel o il w as more effective than orange peel o il, 
with a LCW= 2 8 ,8 4 X 1 0 3 ug andLC^ = 8 9 ,1 2 x  103 ug. 
Therefore, preliminary studies were done to evaluate 
the effectiveness o f the plants Lippia javanica and 
Ocimum canum as larvicides.

MATERIALS A ND METHOD
1. Study area: Kamhororo Communal Area is  in 
G okwe district, M idlands province and is located at 
grid reference 18' 20’S x 30* E . The altitude is  300m  
above sea level. The area has several water bodies 
which are ideal for m osquito breeding a ll year round.

2 . P reparation o f the larvicides: L eaves o f the 
plants Lippia javanica and Ocimum canum had been 
collected from previous field  trips and therefore they 
were already dry when they were used. Each batch o f  
leaves was pounded to powder using a laboratory 
hom ogenizer and the hom ogenate w as separated using 
a fine sieve. One kilogram m e o f each repellent was 
dissolved in one litre o f water and then 10m l o f this 
preparation was pipetted and made up to 50m l with 
70pc ethanol. Stock solutions o f one litre o f each 
repellent were prepared. The Ocimum canum prepara
tion had a blue/green colouration w hilst the Lippia 
javanica preparation had a brown colouration.

3 . C ollection o f larvae: Anopheles gambiae s.s 
m osquito larvae were collected a day before the start o f  
each experim ent. After collection, they w ere trans
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ferred to clean water and left to acclim atize until the 
follow ing m orning.

4 . Su scep tib ility  tests: D ie  tests were carried out 
according to the standard m ethod described by W HO.9 
Twenty five third and fourth instar m osquito larvae 
were placed in 500m l yellow  plastic containers con
taining 200m l o f water at a depth o f 7cm  and the water 
temperature was noted to be 23 °C. The m osquito larvae 
were left to acclim atize for 15 m inutes. After that, 1 ml 
o f each plant preparation, at different concentrations, 
was placed in a new set o f plastic containers and 1 ml 
o f 70pc ethanol was used in the control tests. The 
contents o f the first set o f containers containing the 
larvae were tipped into the new set o f containers which 
had been serially labelled. F inally, the test containers 
were placed in a tent which was being used as the field  
insectary. A ll tests were done in duplicate and mortality 
counts were done after 24 hours.

RESULTS
T he effectiven ess o f Lippia javanica  as a m osquito  
larvicide: Higher dosages o f the plant extracts were 
used as compared to the com m ercial larvicides (Abate 
2 x 103 ug/m l). It was possible to reach a 100 pc 
m ortality rate with a concentration o f 240 x 103 ug/m l. 
M waiko6 found that 79,9 x 103 ug/m l o f orange peel 
extracts w ere suffcient to cause a m ortality rate o f
Table I: Evaluation of the plant Lippia javanica as a 
mosquito larvicide.
Concentration Test No. Average pc
(ug/ml x103) 1 2 3 4 Mortalities

W:X:Y:Z W:X:Y:Z W:X:Y:Z W:X:Y:Z 12
40 1:2:22:0 1:0:24:0 3:1:21:0 2:1:22:0
80 2:3:20:0 2:2:21:0 2:1:22:0 1:3:21:0 16

120 10:1:14:0 10:0:15:0 9:0:16:0 7:2:16:0 60
160 17:0:8:0 14:1:10:0 17:2:6:0 15:2:6:0 6B
200 21:1:3:0 24:0:1:0 20:0:5:0 22:0:3:0 88
240 25:0:0:0 25:0:0:0 25:0:0:0 25:0:0:0 100

Control 0:0:25:0 1:24:0:0 2:0:23:0 0:0:25:0 4

79,34 pc as compared to alm ost the sam e concentration 
which caused a m ortality rate o f 16 pc. A  preparation6 
o f the orange peel extracts (39,95 x 103 ug/m l) was 
sufficient to cause a 28,57 pc m ortality as compared to 
L. javanica o f a 40  x 103 ug/m l (12 pc) [Table I].

For com puting the LC50 and LC9j, the package 
SPSS.PC programme was used. The LCJ0 o f the plant 
Lippiajavanica was 125,34x  103 ug/m l as compared to 
Bitter orange extracts6 (50,11 x 103 ug/m l) w hilst the 
LC9j w as 215,27 x 103 ug/m l (165,95 x 103 ug/m l for 
Bitter orange. The m ortalities increased with the in
crease o f the concentrations o f the larvicides.

The effectiveness o f Ocimum canum  as a m os
qu ito larvicide: The results show that 95 x 103 ug/m l 
was enough to g ive a 100 pc m ortality rate (Table II). 
There was a 8 pc m ortality rate w hen the plant extract 
was used at a concentration o f 19 x  103 ug/m l as 
compared to orange extracts6 (5,46 pc for 19,97 x 103 
ug/m l) and the efficacy is  not very different. W hen the 
plant extract w as used at a concentration o f 95 x HPug/ 
m l, there was a 100 pc m ortality rate as compared to the 
Bitter orange6 preparation (79,6  for 90 x 103 ug/m l).

The LC50 o f this larvicide was 58,94 x 103 ug/m l and 
that o f Bitter orange w as 50,11 x 103 ug/m l, the order 
was alm ost sim ilar. The LCS0 o f Ocimum canum was 
9 2 ,1 8  x 103 ug/m l as com pared to  B itter orange 
(1 6 5 ,9 5  x 103 ug/m l).
Table II: Evaluation o f the plant Ocimum canum as 
a mosquito larvicide.
Concentration Test No. Average pc
(ug/ml x103) 1 2 3 4 Mortalities

W:X:Y:Z W:X:Y:Z W:X:Y:Z W:X:Y:Z 8
19 1:2:22:0 1:1:23:0 0:2:23:0 2:0:23:0
38 3:0:22:0 1:1:23:0 2:2:21:0 2:1:22:0 16
57 6:0:19:0 5:2:18:0 5:1:19:0 6:0:19:0 36
76 24:0:1:0 23:1:1:0 20:4:1:0 21:3:1:0 96
95 25:0:0:0 25:0:0:0 25:0:0:0 25:0:0:0 100

110 25:0:0:0 25:0:0:0 25:0:0:0 25:0:0:0 100
Control 2:0:23:0 2:1:22:0 1:0:24:0 2:0:23:0 8

Kay: W *  Dead larva; X *  Moribund larvaa; Y a Allva larvaa; KeY: ^ =Dead larva! X  = Moribund lanraa; Ym Allva larvaa;
Z= Emerged pupa 2  = Emerged pupa

The average number of larvae per experiment waa taken and the figures rounded o ff to the nearest whole number. The average 
mortality rates were not corrected using Abbots's formula because control mortality reates never exceeded the maximum required 
20 pc. A ll dead and moribund larvae were counted as dead. There were no larve which pupated during the experiments.
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DISCUSSION
The trials were done in order to demonstrate the 
effectiveness o f the plant derived larvicides and there
fore were carried out in laboratory sim ilated condi
tions. Higher dosages o f the plant extracts were used as 
compared to the com m ercial larvicides (Abate 2  x 103 
ug/m l). M waiko6 found that 79,9  x 103 ug/m l o f orange 
peel extracts were sufficient to cause a m ortality rate o f  
79,34 pc as compared to alm ost the sam e concentration 
o f Lippia javanica which caused a mortality rate o f 16 
pc.

The LCJ0 o f the plant Lippia javanica was 125,34 x 
103 ug/m l as compared to Bitter orange extracts6 (50,11 
x 103 ug/m l) w hilst the LC9S o f the plant was 215,27 x 
103 ug/m l (165,95 x 103 ug/m l for Bitter orange). The 
m ortalities increased with the increase o f the concen
trations o f the larvicides. Lippia javanica is not as 
effective as the orange preparations.6

W hen Ocimum canum extracts were used at a con
centration o f 95 x 103 ug/m l, there was a 100 pc 
m ortality rate as compared to the Bitter orange6 prepa
ration (79,6 pc for 90 x 103 ug/m l) and the plant 
appeared to be a better candidate. The LCJ0 o f this 
larvicide w as 58,94 x 103 ug/m l and that o f Bitter 
orange was 50,11 x 103 ug/m l, the order w as alm ost 
sim ilar. The LC95 o f Ocimum canum was 92,18 x 103 
ug/m l as compared to Bitter orange (165,95 x 103 ug/ 
m l).

The use o f alcohol (ethanol) as a solvent had no 
im pact on larvae m ortalities as evidenced by the low  
control m ortalities. Twenty four hour m ortality rates 
were reasonably high as the concentration o f the larvi
cides w ere increased. Plants can be used as larvicides 
at higher dosages as compared to com m erial larvi
cides. W hen plants are compared to other natural 
larvicides as orange peels, the efficacy is not very 
different H owever, it is not possible to use the extracts 
as they are at m ass level unless they have been purified 
and the active ingredients concentracted.

This investigation represents preliminary observa
tions on the susceptibility o f An. gambiae m osquito 
larvae toplant derived larvicides. Further investigation 9. 
w ill concentrate on the identification o f the active 
ingredients o f these plants.
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