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Comparative Larvicidal Property of Leaf Extract of Chromolaena
odorata L (Composidae) and Chlopyrifos (Organophosphorus
Compound) on Simulium Larvae
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Objective To assess the phytochemical properties of Chromoleana odorata in the control of blackflies to help check the
problem of environmental pollution from the use of chemical insecticides. Methods Dried pulverized leaves of
Chromolaena odorata (100 g) were soaked in distilled water for 24 hours and the extract was filtered, marc pressed and
evaporated over water bath. Stock solution of the dried mass (1 g) was concentrated by dissolving in 100 mL of water. Serial
dilutions (100 mg/mL, 10 mg/mL, 1 mg/mL, 0.1 mg/mL, 0.01 mg/L, and 0.001 mg/mL) of both the extract and Chlopyrifos
(organo phosphorus) were prepared and toxicity was tested on the larvae of Simulium species. Results The chemical
compound recorded 100% larval mortality at all concentrations while the plant extract recorded 100% larval mortality in three
(100, 10, and 1 mg/mL) of its diluent concentration. The percentage of larval mortality by chemical compound and plant extract
was statistically insignificant (t = 0.2456, P>0.05), but the mortality rate was significant within 30 min interval of exposure time
(t=3.756, P<0.05). The LCs, of the plant extract was determined at about 0.001 mg/mL concentration. This showed that the
plant extract had an appreciable larvicidal property close to that of the chemical compound. Conclusion This result
indicates the usefulness of plant materials in the control of obnoxious insect vectors of mn. It also opens additional approach to
the management of environment from toxic chemicals that are non-biodegradable and cause environmental imbalance in the

ecosystem.
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INTRODUCTION

Onchocerciasis control program in West Africa is
primarily concerned with  vector  (Simulium
damnosum complex) control by chemical compounds.
These chemicals are known to be effective up to a
distance of 50 km or more down stream from the
point of larvicide’s application.  Although,
synthetic chemicals form an important component
of Simulidae control, it is important to take into
account the safety of our environment and the
aquatic habitat'”.

Early chemical control schemes in West Africa
used DDT at 0.1 ppm/30 min. Later temephos
(Abate), chlorphoxin, carbosulfan or permetherin
were adopted in the control programmed!). It was
reported that treatment of river with 0.1 ppm of Abate
for 30 min could yield 100% larval reduction'’. The
problem of development of resistance to chemical

insecticides (larvicide’s) results in the promulgation
of the Onchocerciasis Control Program to fight the
resistance of Simulium damnosum to chemical
larvicides. There is yet a problem of the control
scheme (operational gap) at discharged points
between 5 and 70 m/s for the treatment of river where
resistance to organophosphates occurs. Another
problem is distortion of our environment by some
chemicals such as permethrin and carbosulfan as a
result of their non-biodegradability!").

Among the possible complementary groups of
larvicides tested, pseudo-pyrethroids hold a high
promise because the mode of action is similar to that
of pyrethroids usually with low toxicity to fish. Also
Etofenprox, one of the pseudo-pyrethriods tested,
shows a detachment of non-target insects in 24 hours
close to that of chlopyrifos, an organo-phosphorus
compound®.

Laboratory experiments on the operational doses
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(0.03 mg/mL) of clopyrifos for 10 minutes caused a
50% mortality of cardina sp. (small shrimp’s species)
and thirty (30) times this same dose caused a 95%
mortality of fish species. A safety margin of 400-800
times the operational dose has been observed for
Oreo[gzlhromis niloticus and 200-400 times for Tilapia
zillii*".

In recent years, use of environment-friendly
and biodegradable natural insecticides of plant
origin has received renewed importance for
disease vector control. Interest in this field has
increased, as they are least phytotoxic and do not
accumulate chemical residues in flora, fauna, and
soilt.

The larvicidal properties of extracts from fruit of
piper guneense, Mondora myristica, Eugenia
aromatica, and Dennettia tripetala were evaluated on
larvae of mosquito, Aedes acgypti (L). At different
concentrations (2.8 ppm, 91.2 ppm, and 109 ppm) the
extracts were found to be effective for 96 hours.
Thereafter, the action became weak®. An effort to
avoid the problem associated with synthetic chemical
pesticides such as pest resurgence and detrimental
effect of pesticides on non-target organism has been
reported!®. For example Ivbijaro and Agbaje!”
reported that the extract from P. giuneense is toxic to
adult bull weevil. Hassanali et al.”™ have reported the
insecticidal property of D. tripetala on the adult and
nymphs of Periplaneta americana and Zonocerus
caryophylla. Anil et al.”’ have reported the larvicidal
activity of oils from 10 plants, including Z.
caryophllata.

The problem of development of resistance to
chemical insecticides and environmental pollution
necessitates the search for a possible alternative for
the control of obnoxious insects by using medical
plants which are biodegradable, if applied into the
environment.

MATERIALS AND METHODS

Larvae of Simulium species were collected from
submerged vegetation in fast flowing streams of
Shetuko River in Kuje Area Council, southeast of the
FCT, Abuja, Nigeria (lat. 8°25" and 9°25'N and long.
6°45" and 7°45'E). Identification of the fourth and
fifth instar larvae of Simuliun species was carried out
as previously described'”’. The larvae were identified
and selected for larvicidal treatment with crude
extract form C. odorata (Plate 1) and synthetic
chemical compounds (chlopyrifos). One hundred
grams of dried pulverized leaves of C. odorata was
soaked in 500 mL distilled water for 24 hours and
periodically shaken. The extract was filtered, marc
pressed and evaporated over a water bath. About 1 g

of the residue (an equivalent of 10 g of the dried
leaves) was dissolved in 100 mL distill water to
produce a stock solution of crude extract with various
solutuions of 100 mg/mL, 10 mg/mL, 1 mg/mL, 0.1
mg/mL, 0.01 mg/mL, 0.001 mg/mL for bioassay!'"l.
The same serial solutions from the chlopyrifos
synthetic chemical compound were also prepared for
bioassey. The two results were recorded and
compared.

The fourth and fifth instar larvae (n=150) were
collected for larvicidal test. Twenty-five were
placed in six enamel glass containers (15 cm in
diameter and 7 cm height) filled at 150 mL with
river water. The river water was gently discarded
and immediately replaced with 100 mL of the
various test solutions. A control experiment was
set-up (N=25) with river water as control treatment.
The test experiment was kept at 25°C. Larval
mortality in each of the concentrations was
recorded at 30 min intervals for 3 hours and the
result was presented as mean triplicate
determination of the larval mortality as previously
described'"?!. The data obtained were expressed as
percentage mortality. The Student t-test statistics
for determination of mean difference between two
means was used to determine the mean difference
and ascertain the level of significance between the
two treatments.

Plate 1: Chromolaena odorata Leave and flower.
RESULTS

The results of larvicidal properties of chlopyrifos
(an organophosphorus) insecticide and crude extract
from Chromolaena odorata against the larvae of
Simulium species were recorded at 30 min interval for
3 hours.



COMPARISON ON LEAF EXTRACT OF Chromolaena odorata L AND CHLOPYRIFOS

The results (Table 1) showed that a 100% larval
mortality could be achieved with the chemical
compound at all concentrations, while the plant
extract recorded 100% larval mortality only at the
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concentrations of 100 mg/mL, 10 mg/mL, and 1
mg/mL. The chemical compound at concentration of
0.001 mg/mL recorded 100% larval mortality while
the plant extract recorded 58%.

TABLE 1

Effect of C. odorata and Chlopyrifos Chemical at 30-minute Exposure Rate Per 3 Hours of Treatment on Simulium Larvae

Concentration (mg/mL)

Exposure Rate (min) 100 10 1 0.1 0.01 0.001

A B A B A B A B A B A B
:30 14.7 25 8.0 25 1.0 25 0 25 0 25 0 25
1:00 10.3 0 15.3 0 2.7 0 0.3 0 0.5 0 0.3 0
1:30 0 0 1.7 0 13.3 0 5.7 0 1.3 0 1.0 0
2:00 0 0 0 0 0 0 33 0 33 0 3.0 0
2:30 0 0 0 0 1.0 0 6.3 0 4.7 0 5.0 0
3:00 0 0 0 0 0 0 5.0 0 4.7 0 52 0
Total 25 25 25 25 25 25 20.6 25 14.5 25 14.5 25
Y%mort 100 100 100 100 100 100 82.4 100 58 100 58 100

Tmort A = 122.5 (82%)
Tmort B = 150 (100%)

Note. All values are mean of triplicate determination; A = plant extract (C. odorata); B = chemical compound (Chlopyrifos), Tmort =

total mortality.

The recorded rate of larval mortality showed that
chlopyrifos could achieve a 100% larval mortality
(n=150) after 3-hour exposure while the plant extract
recorded a 82% mortality (n=122.5). The plant
extract at 0.001 mg/mL/3 hours recorded a 58%
larval mortality while the chemical compound
recorded a 100% mortality at 0.001 mg/mL,
suggesting that the LCsy of the plant extract was
within 0.001 mg/mL (linear determination gave its
LCsp at 0.0008 mg/mL).

DISCUSSION

The chemical extract recorded a 100% mortality
rate and the plant extract recorded a 82% mortality
rate. This might be due to the fact that the chemical
compound is synthetic highly concentrated as
compared to the plant extract which is still in the
crude form. Nevertheless, the mortality rates recorded
with chemical compound and plant extract were
statistically insignificant (t=0.2456, P>0.005). This
concurs that they are both highly toxic to the target
organism.

Worthy of mention is that the plant extract was
significantly toxic at the concentration of 0.001
mg/mL. Death of about 14.5 (58%) of the total
larvae  (n=25) subjected to treatment was
ascertained. The lethal concentration dose required

to give a 50% mortality (12.5) of Simulium larvae
as compared to the 100% mortality produced by
the chlopyrifos compound at 0.0008 mg/mL
obtained by linear determination. At the lowest
concentration (0.001 mg/mL), the extract had no
significant effect on the pH and conductivity of the
river water since there was an insignificant
difference in the readings at the end of the
treatment (1=0.5674, P>0.005). Another important
fact is that as an organic compound, its high rate of
biodegradability would add advantages to
biodiversity conservation.

The chemical compound and plant extract (at
0.001 mg/mL) which recorded 100% and 52% larval
mortality after 3 hours of treatment might be the
causal factors for mortality. Since the estimated
average treatment time of the larvae in the laboratory
was 18 hours, the effects of the chemical compound
and the plant extract are completely responsible for
the death of the larvae (t= 0.3467, 0.3268 at P<(.005,
respectively).

The chemical compound recorded a 100%
mortality at 0.001 mg/mL, the crude plant extract
recorded a 58% mortality rate revealing its high
potency though not yet concentrated or in purified
form. The crude extract’s potency is an acceptable
standard'”! since more than half of the larvae died
within 3 hours of treatment. This finding is in
concurrence with the report of many plant
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pathologists who work on the effect of different plant
extracts on mosquito larvae and other aquatic
insects 1],

In conclusion, crude extract at 0.0008 mg/mL
and 100 mg/mL could result in a 50% and a 100%
larval mortality respectively. Thus, the plant extract is
a promising substitute for chemical larvicides used
for the control of black flies. More efforts should be
made on the large-scale vector control using these
environment-friendly compounds since other studies
indicate that they are a possible alternative to

synthetic chemical insecticides'.
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