
Abstract. – Objectives and Methods:
Searching for potent plant larvicides, crude
aqueous extract of the latex of Uschar (Calotro-
pis procera) and Labakh (Ficus benghalensis)
were tested against the fourth instar larvae of
the lymphatic filariasis vector Culex quinquefas-
ciatus (Diptera: Culicidae) using the convention-
al methods recommended by the WHO. Like-
wise, the toxicity level of Malathion was tested.
The dose/response mortality relationship was
statistically determined using double transfor-
mation regression analysis. The 24-hour LC50 of
the test agents was taken as a measure of its
acute toxicity. The 24-hour LC50 of Malathion to
the larvae was 2.2693 mg/L. The most potent
plant extract was the latex of Uschar which
killed 50% of the larval population at a concen-
tration of 0.0062% (V/V). 

Results: The 24-hour LC50 of Labakh latex was
0.4796% (V/V). A range of concentration extend-
ing between 0.0195 and 10% (W/V) of the Labakh
fruits (figs) produced more or less the same %
of mortality (25%). 

Conclusion: Since the latex of the plants test-
ed are hazardous to man and his animals, it is
recommended that these extract must be used
in bodies of water not accessible to man or ani-
mals such as pit latrines and septic tanks.
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Introduction

Mosquitoes (Diptera, Culicidae) are responsi-
ble for transmitting the most important vector-
borne diseases, above all malaria, lymphatic fi-
lariasis, Japanese encephalitis, and dengue as
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well as yellow fever and other forms of en-
cephalitis1. Lymphatic filariases (LF) is probably
the fastest spreading insect-borne disease of hu-
man in the tropic, about 30% (394 million) of the
global population are estimated to be in the LF
endemic countries of the African region2. Lym-
phatic filariasis is a significant public health and
economic problem in many tropical and subtropi-
cal regions of the world, including Sudan3-5. Not
only the man is affected by mosquitoes but also
they transmit diseases among animals like viral
diseases “fowl pox” of chicken, meyxomatosis of
rabbits, rift valley of sheep and encephalitis of
horses and birds. Moreover, their vicious biting
and hovering sound cause a lot of annoyance es-
pecially in urban areas; this cause great discom-
fort; psychological one.

The control of mosquito at the larval stage is
necessary and efficient in integrated mosquitos’
management. During the immature stage, mos-
quitoes are relatively immobile; remaining
more concentrated than they are in the adult
stage6. Since the discovery of DDT, mosquito
control approach has been almost completely
based on synthetic organic insecticides. But the
extensive use of synthetic organic insecticides
during the last five decades have resulted in en-
vironmental pollution and also in the develop-
ment of physiological resistance in major vec-
tor species in addition to the increased costs of
insecticides7.

Culex quinquefasciatus breeds in water pol-
luted with organic debris such as rotting vegeta-
tion and in Sudan it was found breeding in pit la-
trines8 and blocked drains and ditches. The adult
females feed at night on man and animals i.e.
they have anthropophilic and zoophilic tenden-
cies. They commonly rest indoors, but they also
often rest in outdoor shelters.

2010; 14: 925-933



926

The major option for the reduction of adult
Culex quinquefasciatus in large cities is the in-
secticidial space spraying. In Khartoum city fu-
migation with pyrethroids by using fogging ma-
chines is adopted for the treatment of mosquito
resting places in culverts and drains. This prac-
tise is very effective when breeding sites are lim-
ited but it is generally adopted when the adult
density becomes very high. Chloropyrifos (Durs-
ban) and Feintrothion are the two main larvicides
used in Sudan against the urban mosquito Culex
quinquefasciatus. 

There have been efforts towards the develop-
ment of an integrated and coordinated mosquito
control in the Sudan. Attempts were being made
to study the effects of pesticides used in mosqui-
toes, snails and agricultural pest control against
natural predators such as fish and other non-tar-
get organisms. Hence forth, there appeared a
continuous search for selective pesticides that
could be safe to non-target organisms as well as
to the environment, but at the same time, have
the knock out ability only to the target organ-
isms. Such pesticides can be used ad jointly with
biological control agents without any detrimental
effects. Searching for such ideal pesticides an in-
terest has revived in Sudan for the use of natural
products including plant extract to combat two
most hazardous vectors, mosquitoes and snails.

DDT-resistance was reported in Anopheles
gambiae earlier in Sudan9. The continued wide-
spread use of malathion in Aedes aegypti control
programs in Latin America has generated insecti-
cide resistance to this chemical in Culex quinque-
fasciatus10. Insecticide resistance was also report-
ed in Culex quinquefasciatus, Aedes aegypti and
Aedes albopictus larvae against malathion, per-
methrin and temephos in Malaysia11. However,
temephos is still effective against Culex quinque-
fasciatus12.

With the development of resistance to conven-
tionally used synthetic insecticides, vector man-
agement has become acutely problematic. Hence
more attention has been focused on botanicals.
Therefore our present study was aimed to test the
toxicity of some plant extracts, including some
parts of Ficus benghalensis and Calotropis pro-
cera to the larvae of Culex quinquefasciatus to
find a cheap source of relatively safer larvicides
that can be used by the layman. In addition, the
toxicity of Malathion to these larvae was tested
to provide base line data as to the susceptibility
of Culex quinquefasciatus larvae during the peri-
od of this study.

Materials and Methods

Study Area
The targeted area for this study is the female

students’ hostel of the University of Khartoum at
the Central Campus which lies in the northern
part of Khartoum town, on southern bank of the
Blue Nile River. The period of the study was
from June 2006 to January 2007.

Breeding and Maintenance of 
Culex Larvae

Fully engorged or gravid females of Culex
quinquefasciatus were aspired at night or early
morning from the bath rooms of the female stu-
dents’ hostel of the University of Khartoum.
The captured females were kept temporary and
transported to the laboratory in paper cups each
covered with a piece of mosquito netting fixed
in place by means of a rubber band. A wet piece
of cotton wool was fixed in the cover to insure
high humidity. In the laboratory, the females
were freed in egg laying cages. Each of these
consisted of a metallic frame, 30 × 30 × 30 cm,
covered on all sides with mosquito netting. One
side of the cage was provided with a long
sleeve. Each cage provided with a Petri dish
half-filled with dechlorinated tap water to stim-
ulate an egg-laying medium. The females were
maintained on 10% sucrose offered in a small
bottle equipped with a cotton wick. It was nec-
essary in many cages to provide the females
with a second human blood meal to induce egg
laying. Either a volunteer or the experimenter
herself exposed her clean naked arm to the mos-
quitoes through the sleeve of the cage. To en-
sure high relative humidity inside the cage, two
of its sides were covered with towels always
kept moistened. This arrangement gave relative
humidity between 60 to 80% as detected by cal-
ibrated Edney paper hygrometer and a tempera-
ture in the range 27-320C. The cages were
placed onto wooden tables the vertical supports
of which were immersed in water-containing
cans to avoid ants’ invasion.

After oviposition, each egg raft was trans-
ferred into an enamel dish 25 cm in diameter and
7 cm deep, half-filled with dechlorinated tap wa-
ter. Egg rafts were transferred by means of a
small flat scope made of wire handle ending in a
ring on which fine nylon voile was stretched and
fixed. After hatching, one day old larvae were
not fed. From the second day onwards the larvae
were fed twice a day on mixture of bread, pow-

N.O.M. Ali, F.M.A. El-Rabaa



Larvicidal activity of some plant extracts to larvae of the mosquito Culex quinquefasciatus (Say 1823)

927

Preparation of Crude Aqueous Extracts
of Ficus benghalensis Fruits

The sepals and any remaining parts of the re-
ceptacle of freshly collected fruits of Ficus beng-
halensis were gently removed and discarded. Af-
ter washing with distilled water the fruits were
plotted dry. A known weight of clean, sound un-
infected fresh fruits was homogenized in a
known volume of distilled water in a blender un-
til no pieces were visible to the naked eye. The
blend was centrifuged at 3000 rpm for 15 min-
utes. The supernatant was collected by filtration.
To ensure complete extraction the precipitate was
extracted twice with known volume of distilled
water as described above the filtrate was added to
the initial one. The final volume was adjusted by
adding distilled water to give a 10% solution
(w/v). The various concentrations used in the
tests were, likewise, expressed as percentages of
the initial fresh weight of the fruits.

Routine Procedure of Testing The 
Agents Against Culex Larvae

The bioassay used was largely depending on
the procedures recommended by the WHO ex-
pert committee (1984) for determining the acute
toxicity against mosquito larvae13. Several loga-
rithmically spaced doses were prepared by suc-
cessive dilution of the stock solution of the agent
to be tested. The logarithmic interval between
every two successive concentration in the present
investigation was kept constant at 0.301. In 250
ml of each concentration of each test agent 25 to
50 late third or early fourth larvae were gently
dropped. The containers used were small alu-
minium bowls, 10 cm, in diameter and 5 cm
deep. Controls were made in blank dechlorinated
tap water. The larvae were watched continuously
during the first 15 minutes then once every hour
for the coming five hours. Then after, occasional
checks were made. The responses and behaviour-
al reactions while in test solutions were recorded.
At the end of 24 hours the number of dead larvae
was counted in every concentration. A larva was
considered dead when it settled motionless at the
bottom of the bowl and did not respond to visual
or mechanical stimulation such as tapping the
bowl with a pencil. Such larvae did not recover
on transfer to blank tap water for 24 hours.

Since no information was available on the sus-
ceptibility of Culex larvae to Malathion or to the
latex of Ficus benghalensis and Calotropis procera
in Sudan, exploratory tests were necessary to deter-
mine roughly the toxicity range of each test agent.

dered milk and yeast crushed together in the pro-
portion of 1:1:1 by weight. The food was sprin-
kled onto the surface in small amounts enough to
be taken all in order not to foul the water. The
water of the dish was changed at least twice a
week. Dead larvae were removed as soon as dis-
covered. The temperature of the dish water
ranged between 21 and 270C. To minimize het-
erogeneity among the population used, only lab-
oratory bred larvae were employed in this inves-
tigation. However, exploratory tests to define the
toxicity ranges of the agents used were done with
Culex larvae collected directly from the breeding
sites within the Central Campus of the University
of Khartoum. Collection of such larvae was done
by means of scoop 10 cm in diameter and 7 cm
deep fixed to a one meter wood handle. In all
cases only healthy late third or early fourth instar
larvae were used.

Agents Tested

Malathion
The toxicity of Malathion was tested to pro-

vide base line data on the susceptibility of
Culex larvae to this organophosphorous insecti-
cide widely used in Khartoum against mosqui-
toes. Malathion used was a gift from the WHO
office in Khartoum. Its concentration was
156.25 mg/L.

Collection of Latex from 
Ficus benghalensis (Labakh) and 
Calotropis procera (Uschar) 

The late dripping from a twig of the plant bro-
ken for this purpose was collected in a clean test
tube immersed in a beaker containing crushed ice
to minimize any possible gallatin specially in
case of the latex of Calotropis procera. Stock so-
lution of 0.01% (V/V) in case of Ficus beng-
halensis and 0.03% (V/V) in case of Calotropis
procera were prepared by dilution with dechlori-
nated tap water. Stock solution of Ficus beng-
halensis was thin, slightly turbid and white to
creamy in colour. Stock solutions of Calotropis
procera latex were milky in appearance and
sometimes with a pinkish tent. Although the la-
tex of Calotropis procera is usually a homoge-
nous turbid suspension when freshly prepared,
on standing for 2-5 hours gallatin of some com-
ponents took place and these precipitated on the
walls and bottom of the container even if diluted
60 folds.
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These were done by using logarithmically spaced
doses and only ten larvae in each concentration.
Since preliminary exploratory tests in which mos-
quito larvae were kept for 72 hours in the toxicant
showed most larval mortality occur before the
elapse of 24 hours and most of the surviving larvae
transformed into pupae, during this time, the peri-
od of the bioassay was not extended beyond 24
hours. Besides, for acute toxicity and susceptibility
determination, a period of 24 hours stay in the toxi-
cant has been adopted by toxicologists as a stan-
dard time, unless the LT50 (the time needed by a
certain concentration of a toxicant to kill 50% of
the population) need to be determined.

Statistical Analysis
The dose/response relationship was determined

as recommended by Busvine14 in which it is as-
sumed that probit mortality forms a linear rela-
tionship with the probit log dose. Through double
transformation regression analysis the equation of
the straight line y = a + bx was calculated, where
“y” is the probit mortality, “x” the log dose, “a”
the intercept, the regression line makes with the Y-
axis and “b” the slope of the regression line, i.e.
the tan of the angle between the line and the hori-
zontal. Transformation of mortality percentages
into probit was done according to the statistical ta-
bles provided by Fisher et al15. From the regres-
sion equation the lethal dose which killed 50% of
the population used (LC50) and the dose which
killed 90% (LC90) were calculated. The raw data
were summarized in tabular forms together with
relevant statistics [variance, standard deviation,
standard error, 90% fiducial limits, regression co-
efficient (r2)]. Homogeneity of the populations of
mosquito larvae used was tested using Chi square
test. Otherwise a correction factor was used to tol-
erate heterogeneity of the population. Abbott’s
correction factor was used only when the mortali-
ty in the controls was between 5 to 20%16. When
mortality in the controls exceeded 20% the result
of such a test was discarded according to the rec-
ommendation of the WHO (1984).

Results

Responses and Behavioural Reactions of
Culex Larvae in the Toxicants

On dropping the larvae in the test solution,
they wriggled downwards, stayed on the bottom
of the container for 2 to 5 seconds before wrig-

gling up and assuming their normal positions,
hanging from the air/water interface. Intoxication
symptoms appear to be the function of the type
of toxicant, its concentration and the time spent
in the toxicant. In higher concentration of the
toxicants specially Malathion and to a lesser de-
gree the latex of Calotropis procera, the larvae
become irritated and their up and down wriggling
movements noticeably increased. Increased wrig-
gling movements were also noticed when the lar-
vae approached death. However, before settling
motionless, the larvae become sluggish and
failed to reach the surface. In the latex of
Calotropis procera, some larvae change their
colour and become brown. In higher concentra-
tions of the latex of Ficus benghalensis, the lar-
vae found some difficulty to attach themselves to
the surface film of water, and the larvae succeed-
ed in doing so were only those who could man-
age through random movements to touch the
walls of the container. The larvae suffered the
least in the water extract of Ficus fruits. 

Acute Toxicity of the Test Agents to
the Larvae of Culex quinquefasciatus

The raw data were summarized, statistically an-
alyzed and presented in Tables I to V. All the
agents screened was found to contain some poten-
cy against the fourth instar larvae of the mosquito
species tested, with varying degrees of toxicity. In
all cases, with the exception of Ficus fruit extract,
the probit mortality was found to form a linear re-
lationship with the log dose of the toxicant with
the slope of the regression line always above zero.
Although the dose/response relationship in case of
Ficus fruits is linear, the regression line almost
parallel the horizontal axis with the slope ap-
proaching zero (b = 0.0051 = 0.30). This line
(Table IV) was separated from the X-axis by a
practically constant distance equal to the intercept
of the line with the Y-axis and equivalent to probit
mortality of 4.23-4.24 or 23-24% mortality (i.e.
almost “a” in the equation y = a + bx when “b”
approaches zero). This indicates that within the
range of doses used (0.0195 – 10%) the mortality
due to Ficus fruit extract was more or less constant
and fluctuate within negligible limits around a
mean of 24.5 ± 3% (when calculated directly by x-

= x/n ± 95% confidence limits).
In the present investigation, the extent of the

toxicity range (LC100 – LC0) as a measure for com-
paring the toxicity of the various agents used is
apparently unreliable since not all test agents were
pure standards and one does not know neither the
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Empirical mortality Calculated mortality

Dose (mg/L) Logdose +1 % Probit % Probit

0.2939 0.4682 0 – – –
0.5878 0.7692 4 3.85 5 3.35
1.1756 1.0703 22 4.23 21 4.20
2.3512 1.3713 53 5.08 52 5.04
4.7025 1.6723 80 5.84 81 5.89
9.4050 1.9734 100 – – –

Table I. Dose/mortality relationship of Malathion against fourth instar larvae of Culex quinquefasciatus.

Regression equation: y = 1.1944 + 2.8661×. Log. Variance = 0.00295; Log. S.D = 0.0543; Log. 95% fiducial limits = ± 0.0058; 
Regression coefficient (r2) = 0.1705; Chi square = 42.3312, Significant at p < 0.001.

Empirical mortality Calculated mortality

Dose (mg/L) Logdose +3 % Probit % Probit

0.00095 1.9777 0 – – –
0.0019 0.2730 3 3.12 3 3.11
0.0038 0.5740 20 4.16 21 4.19
0.0075 0.8751 67 5.44 61 5.26
0.0150 1.1761 90 6.28 91 6.33
0.0300 1.4771 100 – – –

Table II. Dose/mortality relationship of Calotropis procera latex against fourth instar larvae of Culex quinquefasciatus.

Regression equation: y = 2.1399 + 3.5667×. Log. Variance = 0.0016; Log. S.D = 0.0402; Log. 95% fiducial limits = ± 0.0031;
Regression coefficient (r2) = 0.9712; Chi square (X2) = 32.2264, Significant at p < 0.001.

Empirical mortality Calculated mortality

Dose (mg/L) Logdose +2 % Probit % Probit

0.0312 0.4948 0 0.00 – –
0.0625 0.7959 30 4.48 21 4.18
0.1250 1.0969 24 4.29 31 4.50
0.2500 1.3980 30 4.48 41 4.78
0.5000 1.6990 53 5.08 52 5.07
1.0000 2.0000 70 5.52 64 5.35
2.0000 2.3010 100 – – –

Table III. Dose/mortality relationship of Ficus latex against fourth instar larvae of Culex quinquefasciatus.

Regression equation: y = 3.4626 + 0.9450×. Log. Variance = 0.0277; Log. S.D = 0.1666; Log. 95% fiducial limits = ± 0.0544;
Regression coefficient (r2) = 0.6202; Chi square (X2) = 47.3108, Significant at p < 0.001.
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chemical nature nor the amounts of the active
principle (s) present in the plant extracts, the slope
of the dose/response regression lines was adopted
as a better more reliable measure to make such
comparison possible. The angle of the line was
obtained by transforming the tangent of the angle
(b in the equation) into absolute units i.e. degrees.
This transformation was made because readings in
degrees are more comprehensible than their tan-
gents. According to the above mentioned criterion,
the latex of Calotropis procera (Uschar) was the
toxicant with the highest knock down effects since
the angle of the dose/response line makes the
largest angle (740) with the horizontal. The latex
of Ficus was the toxicant with the least knock
down effects. The angle of the dose/response line
in this case was the lowest (430) (excluding the
non-effective Ficus fruit extract). Malathion occu-
pied an intermediate position between Calotropis
procera and Ficus benghalensis with the slope of
dose/response line equivalent to 700. 

The 24-hour LC50 of Malathion against the
fourth instar larvae of Culex quinquefasciatus

was as 2.2693 ± 0.03 mg/L. The 24-hour LC50 in
case of the latex of Calotropis procera was
0.0063 ± 0.0001%. The latex of Ficus beng-
halensis was comparatively less toxic than
Calotropis procera and the 24-hour LC50 was
0.4235 ± 0.05% (Table V).

Discussion

Searching for potent larvicides, crude aqueous
extracts of the latex of Uschar (Calotropis pro-
cera) and Labakh (Ficus benghalensis) were test-
ed against the fourth instar larvae of a population
of the mosquito Culex quinquefasciatus in Khar-
toum, likewise, the fruit (figs) of Ficus beng-
halensis was tested. The toxicity of the insecti-
cide; Malathion to mosquito larvae was also de-
termined to document their susceptibility status
at the time of this investigation. The reactions
and intoxication symptoms of Culex larvae to the
test agents have also been reported.

N.O.M. Ali, F.M.A. El-Rabaa

Empirical mortality Calculated mortality

Dose (%) Logdose +2 % Probit % Probit

0.0195 0.2900 20 4.16 22 4.23
0.0391 0.5922 25 4.33 22 4.23
0.0781 0.8927 28 4.42 22 4.23
0.1562 1.1937 28 4.42 23 4.24
0.3125 1.1498 23 4.26 23 4.24
0.6250 1.7959 33 4.56 23 4.24
1.2500 2.0969 28 4.42 23 4.24
2.5000 2.3979 20 4.16 23 4.24
5.000 2.6990 20 4.16 23 4.24
10.000 3.0000 50 5.00 23 4.25

Table IV. Dose/mortality relationship of Ficus fresh fruit water extract against fourth instar larvae of Culex quinquefasciatus.

Regression equation: y = 4.2301 + 0.0052×. Log. Variance = 0.0000; Log. S.D = 0.0000; Log. 95% fiducial limits = ± 0.0000;
Regression coefficient (r2) = 0.2097; Chi square (X2) = 23.3033, Significant at p < 0.05

LC50 Slope

Toxicant Lower limit Average Upper limit Tan Degrees

Malathion (mg/L) 2.2392 2.2693 2.3000 2.8061 70.40
Ficus latex (%) 0.3737 0.4235 0.4796 0.9450 43.40
Calatropis latex (%) 0.0062 0.0063 0.0064 3.5667 74.30

Table V. 24-hour LC50 of test agents against fourth instar larvae of Culex quinquefasciatus.



Akood17 considered the larvae as resistant
when survived concentrations of Malathion just
below 0.625 mg/L. Malathion, Fentrithion and
Fenthion are in use in Khartoum since 1985.
Busvine18 reported that in many parts of the
world the LC50 of Malathion to various mosquito
larvae extend between 0.029 ppm and 0.232
ppm. In the present study, the LC50 of Malathion
against Culex larvae was 2.2693 mg/L and the
calculated LC99 was equal to 15.6 mg/L. Taking
the figures of Akood17 as a measure of resistance
in mosquito larvae, Culex quinquefasciatus is
highly resistant to Malathion. This may explain
the complaints of Khartoum citizens despite door
to door spraying with Malathion. However, be-
fore any recommendation is made to ban the use
of an insecticide such as Malathion, serious rou-
tine susceptibility tests should be made. 

With the exception of the aqueous extracts of
the figs, the latex of both plant species was
found to contain noticeable toxic activity against
mosquito larvae. The constant mortality (25%)
obtained when the larvae were treated with fig
extracts regardless of the range of doses used is
not easy to justify since the mortality did not in-
crease with increasing the dose from 0.0195% to
10%. Probably the figs contain a mild toxic in-
gredient (s) and the response of the larvae in the
“yes” or “no” type, i.e. an example of a discon-
tinuous variation. The ratio of resistant larvae to
susceptible ones was always constant at 3:1 re-
spectively. This ratio recall the attention to the
first law of Mendel, the law of segregation con-
cerned with one gene locus, where, in crosses in-
volving heterozygotes, the phenotypic ratio of
the offspring is three dominant to one recessive.
If within the dose range used in the present case
is comparable, it follows that the ability to re-
sists the toxic effects of fig extract (= the domi-
nant phenotype) is due to a dominant allele (R)
and its recessive allele (r) is responsible for the
susceptibility condition (= the recessive pheno-
type). Although the larvae used in this investiga-
tion were produced by females collected from
the same site at different time of the year, yet the
phenotypic ratio was kept constant at three dom-
inant to one recessive. This might indicate that
all larvae used belong to the same inbred popu-
lation and therefore the frequency of the alleles
R and r are kept constant, i.e. the population of
the larvae (or their parents) is at Hardy-Wein-
berge equilibrium. The advantage of not elimi-
nating the deleterious allele (r) is not at the mo-
ment apparent.

In Sudan Uschar plant is not used in folk med-
icine but always claimed to cause blindness. C.
procera latex contains a bitter component, Calat-
ropin which is a cardiac poison of the digitalis
type. In addition, Calatonin, Uscharin and
Uscharidin are also present; apparently all these
are responsible for the latex toxicity. Bolliger et
al19 reported that the latex of Calotropis procera
is poisonous, acidic and coagulates on standing
and retains its toxicity even in the solid state for a
very long time. The latex contains trypsin in ad-
dition to cardio active substances which comprise
active glycosides. These are found in a number
of herbs and well known as heart poison.
Abushama20 found that mice injected with 0.5 ml
of the latex of the plant died within 35 minutes.
He attributed the toxicity of the latex to its water-
soluble portion. Abushama20,21 has also reported
that Calotropis procera are not edible to sheep
and goats when fresh. Recently, the whole latex
was shown to cause 100% mortality of 3rd in-
stars within 5 min22. The above mentioned find-
ings as well as the present work illustrate the po-
tential toxic effects of Calotropis procera latex to
many forms of life including human being.

The only work conducted on Ficus benghalensis
as larvicidal agent was reported most recently,
when the larvicidal efficacy of the crude leaf ex-
tracts of Ficus benghalensis with three different
solvents (methanol, benzene and acetone) was test-
ed against the larvae of Culex quinquefasciatus,
maximum efficacy was observed in methanol23.
The LC50 values of Ficus benghalensis against ear-
ly second, third and fourth larvae of Culex quin-
quefasciatus, were 41.43, 58.21 and 74.32 ppm.

In Sudan Ficus benghalensis is used mainly as
a shading plant and no medical value has been
claimed by the people. However, the figs are
claimed by parents as being poisonous and warn
the children not to eat it. The figs of this tree are
also described locally as “the poison of rats” and
the latex is also claimed to cause blindness. Ac-
cording to Watt and Brayer-Brandwijk24, the la-
tex of this tree yields no poison and is used in
West Africa as bird-lime and that the fruit is edi-
ble and is used in beer-making. The powdered
bark is used on wounds and for colds and throat
affection in West Africa. In Tanganyika the bark
is used as an influenza remedy and the bark and
root bark for stimulating lactation and also for
making bark-cloth24 and that the latex in the
“Belgian Congo” used for the treatment of burns.
No information is available as to the chemical
nature of the latex of Ficus benghalensis.
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Calotropis procera is a common revirain semi-
desert weed widely distributed in the Sudan. Its
effectiveness in low concentrations against Culex
larvae and probably against other species of mos-
quitoes and medically important aquatic insect,
encourage its application in dirty bodies of water
not accessible to and not used by man or his ani-
mals, such as pit latrines, sewage ponds and the
ditch. The latex can easily be collected and ap-
plied and need no dilution, no special containers
or sprayers and no special skills if applied in the
types of breeding sites mentioned above. Howev-
er, extreme care must be taken during collection
and transportation to the site of application. Al-
though the latex of this plant is potentially dan-
gerous, it is less hazardous to man and the envi-
ronment than many organophosphorus and Car-
bamate insecticides in use now.

Ficus benghalensis is an exotic tree imported
early in this century from India and cultivated as
shading plants in Khartoum close to the Nile. It
seems that it is less hazardous and can be used
the same way as described for Uschar.

The excessive wriggling movements made by
the larvae while in the toxicant may be due to high
chemo kinesis which in normal situations may
lead the larvae to more favourable places. Colour
change as a sign of toxicities has been recorded by
many investigators25. The failure of mosquito lar-
vae to hang down from the air/water interface in
case of Ficus benghalensis latex may be due to the
presence in the latex of a substance that lowers the
surface tension of water to the extent that the ad-
hesion force between water and the hydrophilic
hair at the end of the larval abdomen no longer
support the mosquito in its normal position. This
principle may also explain the success of mosqui-
to to keep normal hanging position when they get
in touch with the wall of the container where the
adhesive force between the solid wall and the hair
of mosquito is much greater. The random move-
ments of mosquito larvae clearly involve a type of
reaction involving chemo kinesis. Once the larvae
become in touch with the wall of the container low
thermo kinesis override chemo kinesis and the lar-
vae stop wriggling.

In conclusion, since no downstream process-
ing was undertaken to purify the active agents in
the extracts, our findings seem very promising,
suggesting that it may be possible to increase the
larvicidal activity further by improving the ex-
traction and the fractionation of the crude latex,
for instance removing the co-extracted sub-
stances.
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