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This study was carried out to determine the acaricidal efficacy of Acacia senegal leaf
extracts against some bionomical stages of Hyalomma species in Maiduguri
metropolitan, Nigeria. The phytochemical analysis was also carried out according to
standard methods. The effect of the extract on some bionomical stages of Hyalomma
species was evaluated in vitro using standard methods. The effects of Acacia senegal
leaf extracts at 17.5 mg/ml concentration indicated that the aqueous extract had a
higher mortality rate (60%) that is statistically significant (p<0.05) when compared
with the ethanolic and methanolic extracts with 40% each. Significant variations
(p<0.05) were observed between the aqueous, ethanolic and methanolic extracts on
the egg laying inhibition of Hyalomma species at all tested concentrations (p<0.05)
with ethanolic extracts having the highest oviposition inhibition generally followed
by methanolic and aqueous extracts respectively. The larval mortality and corrected
mortality rate were considered to be highest for both the ethanolic and methanolic
extracts with 99% (98%) as compared to the aqueous extract with 95% (94%)
(p<0.05) at 17.5 mg/ml concentration. The hatching rate reduction at 17.5 mg/ml of
all the extracts indicated 16% for methanolic and 15% for ethanolic which were both
significantly (p<0.05) higher than for aqueous with 12%. In conclusion, the aqueous,
ethanolic and methanolic extracts of Acacia senegal leaf had acaricidal effects on
Hyalomma species in-vitro.
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INTRODUCTION
Ticks are ectoparasites of man and livestock, which are
also considered to be a pest due to the fact that some
species bite people and feed on blood causing economic
damage. They also feed on dogs and other pets. These
ticks cut a small hole in the skin and insert their
mouthparts into the opening, thus attaching
themselves to their host and are capable of secrete
chemical substance to further cement the mouthparts
© 2019 Ewemen Resources Limited / EJMR. All rights reserved

to the skin, serving as reservoirs or vectors of bacterial,
protozoal, rickettsial and viral diseases (Ohaeri and
Ugwu, 2013). Apart from disease transmission, could
cause injury to the host through their voracious bloodfeeding activity, bacterial infection of wounds, tick
toxicosis, and tick paralysis (Ohaeri and Ugwu, 2013).
Ticks are cosmopolitan in distribution, but are
concentrated in tropical and subtropical countries,
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which provide optimal conditions for their growth and
multiplication (Durrani et al., 2008). The economically
most important Ixodid ticks of livestock in tropical
regions belong to four genera; Amblyomma, Boophilus,
Hyalomma and Rhipicephalus (Rajput et al., 2006;
Lorusso et al., 2013). Boophilus consists of only five
species of one host ticks of which the most important
species infesting cattle is B. microplus which originates
in South-east Asia and occurs throughout the tropics of
Africa, South and Central America and Australia. B.
annulatus is present in the Mediterranean, Middle East,
and West Africa, while B. decoloratus is confined to
Africa (Soulsby, 1982; Urquhart et al., 1996).
Three classical tick control strategies are currently in
use, and include habitat modification, vertebrate host
management and chemical control. The chemical
control method seems to be most commonly used and
the
most
popular
acaricides
include
the
organophosphates, carbamates and ivermectins,
however in 1990, resistance to most of these acaricides
was confirmed (Elzen et al., 1992). Since then the
exclusive use of synthetic products is becoming less
viable in practical and economic terms, since its
indiscriminate use causes environmental pollution,
toxicity to humans and the appearance of chemical
residues in products of animal origin (Paulo et al.,
2001). These constraints of chemical control have
focused attention on alternative methods such as
phytotherapeutics using plant extracts, which have
been confirmed to control certain species of ticks such
as Hyalomma anatolicum, H. excavatum (Abdelshafy
and Zayed, 2002), Amblyomma americanum,
Dermacentor variabilis (Carroll et al., 1989), and
Rhipicephalus sanguineus (Sampigeri et al., 2012).
Among the advantages of phytotherapeutics that
currently justify their use are the synergistic effects of
its compounds, the combination of mechanisms for
substance acting on different molecular targets, the
lower risk of side effects, their local availability,
environment friendliness and lower costs in research
(Yunes et al., 2001). Natural products of plant origin
with insecticidal properties have been tried in the
recent past for the control of a variety of insect pests
and vectors. Plants are considered as a rich source of
bioactive chemicals and they may be an alternative
source for tick control. Natural products are generally
preferred because of their less harmful nature to nontarget organisms and due to their innate
biodegradability (Chadha and Gupta, 1995). The aim of
this study is to assess the effect of leaf extract of Acacia
senegal on different developmental stages of tick on
infested cattle.
www.ewemen.com
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MATERIALS AND METHODS
Animal sample
Animals sampled were sourced from Maiduguri cattle
market and abattoir. Animals were physically
examined for ticks and if present, they were detached
using forceps or hand picking; carefully done to avoid
destroying the mouthparts. The detached ticks were
put into sample bottles plugged with cotton wool and
transported to the Parasitology Laboratory for
examination. Ticks were identified based on the keys
provided by Soulsby (1982) and Walker et al (2013).
Collection and Identification of Plant Materials
The leaf of Acacia senegal was identified based on
botanical features described by Chothani and
Vaghasiva, (2011). These were collected from the
University of Maiduguri campus and further
authenticated by a Botanist in the Department of
Biological Sciences, Faculty of Science, University of
Maiduguri.
Extraction of Acacia senegal Leaves
The methods as described by Tiwari et al (2011) and
Biu et al., (2013) were used. Briefly, freshly harvested
Acacia senegal leaves were thoroughly rinsed in
distilled water, air dried under shade at room
temperature in the laboratory and ground into fine
powder using mortar and pestle. Standard polar
solvents (water, ethanol, and methanol) weight ratio of
10:1 (v/w) was used for the extraction. A 100 g each of
powdered leaves material was extracted in 1000 mls of
distilled water, methanol and ethanol using a Soxhlet
extractor to obtain the aqueous, methanolic and
ethanolic extracts respectively as described by Tiwari
et al (2011). The crude extracts were concentrated on
an aluminum tray using hot air oven at 40-50 oC as
described by Biu et al., (2013), to remove the solvent,
leaving behind the crude extract. The dried extracts
were weighed and stored at room temperature (27 oC)
in sealed glass bottles.
In vitro Acaricidal Bioassays
Adult Immersion Test (AIT)
A modified adult immersion test described by
Drummond et al (1973) and Politi et al (2012) was
used to evaluate the adult mortality rate (AMR) and
oviposition reduction rate (ORR). Fully engorged adult
female ticks were thoroughly washed with tap water
and air dried on filter paper for 15-30 minutes. These
were then randomly distributed into nine (9) groups of
five (5) ticks each and were individually weighed. Ticks
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weighing between 160-300mg were considered
suitable for the AIT; because this is the optimal weight
range for obtaining viable eggs.
A dose dependent response study was conducted by
preparing graded concentrations of the various
extracts being tested in 10% diimethyl sulphoxide
(DMSO) as described by Singh et al., (2014). Control
Group A: (Normal control) was not treated but merely
maintained at the same condition as the treated groups.
Control Group B: (Positive control) was treated with
5% Amitraz for 5 mins. While treated groups (C-I) were
immersed in 10 mL of each extract concentration (2.5,
5, 7.5, 10, 12.5, 15 and 17.5 mg/mL) in a Petri dish
followed by gentle agitation for 5 mins, before drying
on tissue paper. These were then transferred into Petri
dish padded with Whatman No.1 filter paper, and
incubated in desiccators maintained at room
temperature (25-27 °C) and 75-80% RH (12/12 hr
photoperiod), for 48 hrs. The effect of extract on
mortality was monitored and death of ticks was
confirmed by observing loss of motility and pedal reflex
after exposing to light for 48 hours, dark discoloration
of the cuticle and absence of cuticle movement (Politi et
al., 2012; Singh et al., 2014).
The ticks which survived exposure to the various
concentrations beyond 48hrs were individually reared
in separate test tubes under similar conditions for
evaluating the efficacy of extracts on oviposition. These
were observed daily throughout the oviposition period
(15 days). At the end of this period, eggs laid by each
female tick were weighed and recorded appropriately
for computing the reproductive index (RI), oviposition
reduction rate (ORR) and (%) inhibition of oviposition
(IO) as described by FAO (2004).

RI =
% IO =

Larval Packet Test
A modification of the FAO larval packet test (LPT)
described by FAO (2004) was used to evaluate the
larvicidal effects of plant extracts. A dose dependent
response study was conducted to investigate the
efficacy of aqueous, ethanolic, and methanolic extracts
on larvae of Hyalomma spp., by preparing graded
concentrations (2.5, 5, 7.5, 10, 12.5, 15 and 17.5
mg/mL) of each extract in 10% DMSO and controls as
described for AIT. About 0.5-0.7 mL of each
www.ewemen.com
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concentration was used to impregnate Whatman filter
paper No.1 (7×7 cm). The soaked filter papers were air
dried over 2 hours at room temperature (25-27 °C) in
the laboratory. Treated papers were then folded in half
diagonally and the sides sealed with light paper gum,
forming an open ended triangular packet to place tick
larvae. To facilitate the introduction of larvae into the
packets, a fine paint brush was used to separate
approximately 50 larvae with the aid of a magnifying
glass. These were introduced into each packet before
sealing the remaining open end with adhesive tape. For
each concentration of extracts tested and control
groups, the test was conducted in triplicate. The
packets were placed in a desiccator and incubated at
room temperature (25-27 °C) and 70-80% RH (12/12
hr photoperiod) for 48hours. After incubation, packets
were opened and the number of dead and live larvae
counted and used to calculate the larval mortality rate
corrected by Abbots formula as recommended by FAO
of the United Nations (FAO, 2004). Larvae that moved
their legs but could not walk were counted as to have
died (Singh et al., 2014).
Egg Immersion Test
To test the ovicidal effects of the various extracts,
twenty (20) fully engorged female Hyalomma ticks,
weighing 160-300mg were washed, air dried and
incubated in desiccator maintained at room
temperature (25-27°C) and 75-80% RH (12/12 h
photoperiod), for oviposition to obtain eggs. Eggs laid
by these ticks were collected and counted under the
stereo-microscope to obtain a count of approximately
200 eggs in three replications per group. Each set of
200 eggs in three replications (Group A-I) was placed
on absorbent filter paper. Control group A: (Normal
control) was not treated but maintained at the same
condition as the treated groups. Control Group B:
(Positive control) was treated with two drops of 5%
Amitraz for 5mins, while a dose dependent response
bioassay was conducted to evaluate the effects of
various extract concentrations (2.5, 5, 7.5, 10, 12.5, 15
and 17.5 mg/mL) on eggs. Two drops of each extract
concentration was added and allowed to stand for five
(5) minutes, before transferring them into labeled test
tubes which were plugged with cotton wool. All
experimental groups were incubated in desiccator
maintained at room temperature (25-27) oC and 7580% RH (12/12 hr photoperiod), for determination of
hatching rate reduction.
Statistical Analysis
The data generated was used to calculate the mean pre
oviposition, oviposition and incubation periods which
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are presented as mean±SD and means were compared
using two way ANOVA. Also data generated from
acaricidal bio-assays with engorged adult female ticks
at various concentrations of each extract and controls
were used to determine adult mortality rate (AMR),
and oviposition reduction rate (ORR), Similarly, data
generated during bioassays on larvae were used to
calculate larval mortality rate (LMR) and the data
generated from bioassays on eggs were used to
determine hatching rate reduction (HRR), using
equations described by Gonzales et al. (1993) and
Sabatini et al. (2001) as shown below.
% OR =

………………………………………(i)

Where % OR= Percentage oviposition reduction
WEC = Mean weight of eggs in control (g)
WET = Mean weight of eggs in treated groups (g)
% HRR =

………………………………………(ii)

Where, HRR is the hatching rate reduction, HC is
hatching rate in controls, and HT is hatching rate in
treated groups.
RESULT AND DISCUSSION
The adult mortality rate of aqueous extract on
Hyalomma species showed that extract concentrations
of 5.0, 7.5, 10.0, 12.5, 15.0 mg/ml all had 40%
mortality, while 17.5 mg/ml and 5% Amitraz had 60%
and 100% respectively (p<0.05). There was no
mortality with extract concentration of 2.5 mg/ml and
normal control. The adult mortality rate of ethanolic
extract on Hyalomma species showed that extract
concentrations of 5.0 12.5 and 15.0 mg/ml had 20%,
20% and 20% mortality, while 10.0, 17.5 mg/ml and
5% Amitraz had 40%, 40%, and 100% respectively
(P<0.05). There was no mortality with extract
concentrations of 2.5, 7.5 mg/ml and normal control.
The adult mortality rate of methanolic extract on
Hyalomma species showed that extract concentrations
of 7.5 and 12.5 mg/ml had 20% mortality, while 2.5,
15.0, 17.5mg/ml and 5% Amitraz had 40%, 40%, 40%
and 100% respectively (p<0.05). There was no
mortality with extract concentrations of 5.0, 10.0
mg/ml and normal control (Table 1). An initial
qualitative assay based on some bionomical stages of
Hyalomma ticks treated and non-treated with crude
extracts of Acacia senegal leaf showed that the
Aqueous extracts had a highest acaricidal effect on the
Hyalomma than the ethanolic and methanolic extracts
www.ewemen.com

at 17.5 mg/mL concentration. The leaf aqueous
extracts had potent acaricidal effects on adult ticks
than the ethanolic and methanolic extracts. This effect
is attributed to the high polar nature of water which
has the ability to extract polar compound including
higher molecular non polar compounds than methanol
and ethanol (Finar, 1998). These results disagreed with
the findings of Janes et al., (2013), who reported that, at
the lowest concentration (5% w/v) for both Strychnos
spinosa and Solanum incanum were the most effective
on cattle ticks than higher concentration. Mordue
(Luntz) et al., (1998) reported a similar trend in which
anti-feedant azadirachtin plant had the higher efficacy
at lower concentration (0.001mg/l) than higher
concentration of 4mg/l. It could be that the plant
chemicals that are biologically active are not very
water soluble (Hoet et al., 2004). If the concentrations
of plant materials occupy more of the available space in
the water extract to the exclusion of the non-polar
compounds (Belmain et al. 2012). The tick bioassays
showed that there was higher tick mortality when ticks
were exposed to acaricidal treatments for 48 hour than
24 hrs. It is possible that aqueous extraction, despite
being cheap and feasible for resource-poor farmers,
was not the best extraction method. Insect toxins in
plants are often only partially soluble in water thus
extraction by alcohol or the addition of a detergent
during extraction may produce a more potent extract
than simply using water (Hoet et al., 2004; Belmain, et
al., 2012).
Table 1: Comparative acaricidal efficacy of Acacia senegal
Leaf extracts on Hyalomma adults
Extract Concentration
(mg/ml)
Normal control
2.5
5.0
7.5
10.0
12.5
15.0
17.5
Amitraz control

Number(%) of Mortality
Aqueous
0(0)
0(0)
2(40)
2(40)
2(40)
2(40)
2(40)
3(60)
5(100)

Ethanolic
0(0)
0(0)
1(20)
0(0)
2(40)
1(20)
1(20)
2(40)
5(100)

Methanolic
0(0)
2(40)
0(0)
1(20)
0(0)
1(20)
2(40)
2(40)
5(100)

n=5 (No of adults tested against each concentrations)

The effects of Acacia senegal leaf extracts at 17.5
mg/ml concentration on adult mortality indicated that
the aqueous extract had a significantly higher mortality
rate (60%) compared with the ethanolic and
methanolic extracts (p< 0.05).
Results of the effects of crude aqueous extract of Acacia
senegal leaf on reproductive index (RI) and percentage
inhibition of oviposition in female Hyalomma showed
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that the reproductive index of egg laying at extract
concentrations of 2.5 and 5.0 mg/ml were 0.55, and
0.43 while the % inhibition of oviposition were 13%
and 32% respectively (p<0.05). The RI at extract
concentrations of 7.5, 10.0, 12.5, 15.0, 17.5 mg/ml and
5% Amitraz were 0.54, 0.55, 0.60, 0.50, 0.61 and 0, with
% inhibition of oviposition as 14%, 13%, 5%, 21%, 5%
and 100% respectively (p<0.05). Results on the effects
of crude ethanolic extract of Acacia senegal leaf on
reproductive index (RI) and percentage inhibition of
oviposition in female Hyalomma showed that the
reproductive index of egg laying at extract
concentrations of 2.5, 5.0, 7.5 and 10.0 mg/ml were
0.37, 0.40, 0.38 and 0.46, while the % inhibition of
oviposition were 31%, 26%, 30% and 15% respectively
(p<0.05). The RI at extract concentrations of 12.5, 15.0,
17.5 mg/ml and 5% Amitraz were 0.46, 0.41, 0.42 and
0, with % inhibition of oviposition as 15%, 24%, 22%
and 100% respectively (p<0.05). Results on the effects
of crude methanolic extract of Acacia senegal leaf on
reproductive index (RI) and percentage inhibition of
oviposition in female Hyalomma showed that the
reproductive index of egg laying at extract
concentrations of 2.5, 5.0, 7.5, 10.0, 12.5 and 15mg/ml
were 0.38, 0.37, 0.33, 0.32, 0.33, and 0.31, while the %
inhibition of oviposition were 7%, 10%, 20%, 22%,
20% and 24% respectively (p<0.05). The RI at extract
concentration 17.5 mg/ml and 5% Amitraz were 0.36
and 0, with % inhibition of oviposition as 12% and
100% respectively (p<0.05) (Table 2).
This study observed a significant variations among the
aqueous, ethanolic and methanolic extracts on the egg
laying inhibition of Hyalomma species at all tested
concentrations (p<0.05) with ethanolic extracts having
the higest oviposition inhibition generally followed by
methanolic and ethanolic extracts respectively. This
results is similar with that of (Ribeiro et al., 2007) who
reported
Riphicephalus
(Boophilus)
microplus,
percentage of egg laying inhibition which was 19.2%
from hexane extract of Hypericum polyanthemum
25.0mg/ml. Similarly, in another study by (Ribeiro et
al., 2008) found values of percentage of egg laying
inhibition of R. (Boophilus) microplus ranging between
11.7% and 14.6%, using hexane extract of Calea serrata
(Asteracee). The reproductive rate is influenced by
several factors, the main ones being the temperature
and relative humidity. According to Costa et al. (2008)
indicated that low interference with reproductive
efficiency (32%) was obtained using a hydroalcoholic
leaf extract from A. indica at 20% concentration. In two
studies conducted by Broglio-Micheletti et al. (2010),
extracts and commercial products based on A. indica
were tested. Hexanic extracts from seeds and ethanolic
www.ewemen.com
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extracts from leaves at a concentration of 2% had
efficacy of 38.4 and 2.3% respectively on female
reproduction (Broglio-Micheletti et al., 2009).
Table 2: Comparative efficacy of Acacia senegal leaf extracts
on oviposition by Hyalomma females.
Extract Concentration
(mg/ml)
Normal control
2.5
5.0
7.5
10.0
12.5
15.0
17.5
Amitraz control

Reproductive Index and %
Inhibition Oviposition
Aqueous
Ethanolic
Methanolic
RI
IO
RI
IO
RI
IO
0.62 0.0 0.54 0.0 0.41 0.0
0.55 13 0.37 31 0.38 7.0
0.43 32 0.40 26 0.37 10
0.54 14 0.38 30 0.33 20
0.55 13 0.46 15 0.32 22
0.60 5.0 0.46 15 0.33 20
0.50 21 0.41` 24 0.31 24
0.61 5.0 0.42 22 0.36 12
2.2
0.0 3.9
0.0 4.4
0.0

n=5 (No of females tested against each concentrations); RI = Reproductive
Index; IO = % Inhibition Oviposition

Significant variations were observed between the
aqueous, ethanolic and methanolic extracts on the egg
laying inhibition of Hyalomma species at all tested
concentrations (p<0.05) with ethanolic extracts having
the highest oviposition inhibition generally followed by
methanolic and aqueous extracts respectively.
The larvae mortality rate of crude aqueous extracts of
Acacia senegal in Table 3 shows that at 15mg/ml and
17.5mg/ml concentrations, there was 95% mortality of
the larvae sampled and the corrected mortality was
94%. Even at the lowest concentration 2.5mg/ml the
extract showed efficacies above 80% and the corrected
mortality was 82%. At 5% Amitraz (positive control)
showed 100% mortality of the larvae sampled and at
normal (negative control) the mortality rate was very
low with 15% and corrected mortality was 0%. The
larvae mortality rate of crude ethanolic extracts of
Acacia senegal showed that at 15mg/ml and
17.5mg/ml concentrations, there was 98%, 99%
mortality of the larvae sampled and the corrected
mortality was 97%, 98% respectively. Even at the
lowest concentration 2.5mg/ml the extract showed
efficacy above 90% and the corrected mortality was
93%. At 5% Amitraz (positive control) showed 100%
mortality of the larvae sampled and at normal
(negative control) the mortality rate was very low with
15% and corrected mortality was 0% (Table 3). The
larvae mortality rate of crude methanolic extracts of
Acacia senegal in Table 3 showed that at 12.5mg/ml,
15mg/ml and 17.5mg/ml concentrations, there was
98%, 98% and 99% mortality of the larvae sampled
and the corrected mortality was 97%, 97%, 98%
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respectively. Even at the lowest concentration
2.5mg/ml the extract showed efficacies above 90% and
the corrected mortality was 93%. At 5% Amitraz
(positive control) showed 100% mortality of the larvae
sampled and at normal (negative control) the mortality
rate was very low with 15% and corrected mortality
was 0% (Table 3).
Table 3: Comparative larvicidal efficacy of Acacia senegal leaf
extacts on Hyalomma larvae
Extract
(mg/ml)

Concentration

Normal control
2.5
5.0
7.5
10.0
12.5
15.0
17.5
Amitraz control

Number(%) of Mortality
Aqueous
30(20)
128(80)
135(90)
138(92)
138(92)
140(93)
142(95)
142(94)
150(100)

Ethanolic
60(20)
142(94)
144(96)
146(97)
146(97)
147(98)
147(98)
148(99)
150(100)

Methanolic
30(20)
141(94)
144(96)
147(98)
146(97)
147(98)
147(98)
148(99)
150(100)

n =150 (No of larvae tested against each concentrations)
% Mortality (corrected) = % mortality (test group) - % mortality (control group)×100
100 – (%) mortality (control group)

Also observed in this study was that the larval
mortality versus corrected mortality rates were highest
for both ethanolic and methanolic extracts compared
with the aqueous extracts at 17.5mg/ml concentration.
This may be as a result of aseptic nature of methanol
and ethanol as compared to water which were used for
the extraction (Usman et al., 2013). This results is
similar with the findings of Borges et al. (2003),
observed a higher larval mortality in chloroformic
extracts 100% and hexanic extracts 98% than in
ethanolic extracts 50% at concentration after 0.25%.
Similary, Ribeiro et al (2007), reported that the crude
methanolic extract of Hypericum polyanthemum was
toxic to the larvae at higher concentrations killing
100%, 96%, 84.7% and 52.7% at the concentration 0f
50, 25, 12.5 and 6.25mg/ml respectively, after 48hrs
against B. microplus. This study is similar to the result
of Chagas et al (2002) who used essential oil of
Eucalyptus myrtaccea that killed 100% of larvae at the
concentration of 10% while Eucalyptus globules had the
same efficacy but at twice concentration against
engorged females, the maximum efficacy was observed
at concentration of 35% for Eucalyptus citriodona, 15%
for Eucalyptus staigeriana while Eucalyptus globules
had 10%. Similar report was also made by Martins,
(2006) on the essential oil of Cymbopogon winterianus
which was tested against larvae and engorged female
ticks. All the larvae died at concentration between 5.5%
and 7.14%. The hatching rate reduction test at
17.5mg/ml concentration of all the extracts in this
www.ewemen.com

study indicated 16% for methanolic and 15% for
ethanolic extracts which were both significantly higher
than for aqueous extract with 12%. This may be as a
result of aseptic nature of methanol and ethanol as
compared to water which were used for the extraction
(Usman et al., 2013).
The larval mortality rate was highest for both the
ethanolic and methanolic extract at 15.0 mg/ml and
17.5 mg/ml concentration when compared with the
aqueous extract (p<0.05).
Hatching rate reduction of the crude aqueous extract of
Acacia senegal showed that at 12.5mg/ml, 15mg/ml
and 17.5mg/ml concentrations there was 10%, 10%,
and 12% hatching rate reduction, while at 2.5mg/ml
concentration, there was 2% hatching rate reduction
and at normal (negative control) there was 1%
hatching rate reduction (p<0.05). Hatching rate
reduction of the crude ethanolic extract of Acacia
senegal in showed that at 10.0 mg/ml, 12.5 mg/ml, 15.0
mg/ml and 17.5 mg/ml concentrations there was 14%,
15%, 14% and 15% hatching rate reduction, while at
2.5 mg/ml concentration, there was 10% hatching rate
reduction and at normal (negative control) there was
2% hatching rate reduction (p<0.05). Hatching rate
reduction of the crude methanolic extract of Acacia
senegal showed that at 12.5 mg/ml, 15.0 mg/ml and
17.5 mg/ml concentrations there was 15%, 15%, 16%
hatching rate reduction, while at 2.5 mg/ml
concentration, there was 9% hatching rate reduction
and at normal (negative control) there was 2%
hatching rate reduction (p<0.05) (Table 4).
Table 4: Comparative efficacy of Acacia senegal leaf extract
on the egg hatch of Hyalomma
Extract
(mg/ml)

Concentration

Normal control
2.5
5.0
7.5
10.0
12.5
15.0
17.5
Amitraz control

Number(%) of Mortality
Aqueous
594(99)
588(98)
570(95)
570(95)
558(93)
540(90)
540(90)
528(88)
0(0)

Ethanolic
588(98)
540(90)
546(91)
546(91)
516(86)
510(85)
516(86)
510(85)
0(0)

Methanolic
588(98)
546(91)
540(90)
540(90)
534(89)
510(85)
510(85)
504(84)
0(0)

n=600 (No of egg tested against each concentrations)

The ethanolic extracts of Leucas aspera induced a
significant concentration dependent decrease in egg
mass production and complete blocking of the hatching
of the laid ova (Ravindran et al., 2011). Also, Calea
serrata inhibited hatching of B. microplus eggs, when
they were immersed in the dilution of the extract and
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the activity was attributed chromenes present in the
plant especially the precocene (Ribeiro et al., 2008).
Similarly, Lysiloma latisilquum extract also showed an
inhibitory effect on egg hatching at concentration of
19,200µg/ml (Fernandez et al., 2011). The efficacy of
the extract in inhibiting the hatching of eggs laid by the
treated ticks could thus be attributed to the presence of
the flavone apigenin which can cause decrease in the
level of active ecdysteroid by inhibiting the P450
enzyme. This could be attributed to the decreased
levels of ecdysteroids leading to decreased
incorporation of free ecdysteriods into the eggs or
interference with the uptake of modified egg yolk
protein. The ethanolic extract of the leaves of Jatropha
curcas at low concentration can significantly inhibit the
hatching of laid eggs and can be considered as a
possible alternative for the control of ticks. The role of
flavonoids and their mechanism in modulating the tick
reproduction need to be explored further. Fernandez et
al (2011), showed in-vitro acaricidal effects of
Iyophilized species extracts of four tannins rich plants
(Acacia, Pennatula, Leucocephala, and Lysiloma
latisliqium) against diverse stages of Boophilus
microplus, and accessed whether tannins were involved
in the acaricidal effects of all the eight extracts reduced
eggs hatching and also viability of Boophilus larval
stage.
The egg hatch decreased with increasing extract
concentration in all tested extracts and was
particularly significant (p<0.05) at 17.5 mg/ml extracts
concentration compared to the other concentrations.
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