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Abstract: Ticks are very important in the livestock industry. They are agents of disease causing organisms in
addition to the harm they cause to the hide of livestock. A study of some reproductive characteristics of
Rhipicephalus annulatus in the laboratory through colony culture showed that between 3140 to 5338 eggs
(p<0.05) were laid by each engorged female, of an average weight of 103 to 175 mg (p<0.05). The required
number of days for hatching of eggs was found to be 24 to 30 days (p<0.05). Percentage survival of eggs to
adult female was highest at 6.1% and as low as 0.57%.Despite the large number of eggs laid, very few larvae
survived to the adult stage even in the laboratory where biotic and abiotic factors were controlled to the
advantage of the ticks. This showed that in the wild where both biotic and abiotic conditions are very unstable,
survivability would be very minimal. We concluded that as much as possible, control strategy be geared
towards the destruction of the adult females as possible.
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INTRODUCTION

Rhipicephalus annulatus (Say, 1821) is a blood
sucking ectoparasite that causes severe production losses
in the cattle industry. The average tick burden causes an
annual weight loss of 0.7 kg per tick. With the huge
number of ticks infesting cattle and other livestock
animals, the subsequent effects on beef production are a
reduction of hundreds of millions of kilograms annually
(El-Hakim et al., 2007).

This hard tick is found most often on cattle. With
Heavy tick burden on animals, hard tick can decrease
production and damage hides. Rh. annulatus can also
transmit babesiosis and anaplasmosis. Cattle are the
preferred host for Rh. annulatus. It is also found on other
large animals including horses, deer, and some ungulates
as well as on capybaras in South America. It is rarely
found on sheep and goats. It has also been found attached
to humans and dogs, but neither is thought to be suitable
maintenance host. The tick is found in subtropical and
tropical regions. It is endemic in parts of Africa, the
southern regions of the former USSR, the middle east, the
near east, the Mediterranean and parts of South America
and Mexico. The tick is found in subtropical and tropical
regions.  This tick has however been eradicated from the
USA but can sometimes be found in Texas or California
in a buffer quarantine zone along the Mexican border
(Walker et al., 2003).

The tick completes its life cycle on a single host. The
larvae quest on vegetation to find a host. At times, in the
summer they can survive for up to 3 to 4 months without
feeding. The preferred sites for attachment of the larvae
are the thigh, flanks and forelegs, abdomen and brisket.
After feeding, the larvae moult twice to the nymphal and
then the adult stage. An adult female tick after engorging
detaches from the host and lays a single batch of many
eggs in the environment. The female tick however dies
after oviposition in crevices, debris, or under stones. Life
cycle is normally completed in 3-4 weeks (Walker et al.,
2003).

One major means of control of ticks is the use of
toxic chemical or acaricides. This however gives partial
successful results. Also it is found to result in some
implicit drawbacks such as the presence of residues in the
milk and meat, as well as development of chemical
resistance in ticks (Nolan, 1990; Willadsen and Kemp,
1988).

The use of acaricides is targeted at the stages of the
tick life cycle and normally, the larvae and the feeding
adults. Understanding therefore the life cycle should be
advantageous in formulating the appropriate control and
management strategy.

In this study,batches of laboratory reared
Rh.annulatus were monitored in respect of their
reproductive characteristic  to develop a concise life cycle
upon which a decisive control and management strategy
could be deduced.
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Table 1: Reproductive characteristics of Rh.annulatus studied in the laboratory
Rhipicephalus Engorged weight Egg no. Egg output Hatch days Percentage  No survived
annulatus  (mg) (n = 9) (n = 8) (mg) (n = 9) survival (%) (n = 9)
Cohort 1 168 2787.87 92 23 2.188 61
Cohort 2 210 3424.24 113 26 2.161 74
Cohort3 99 2818.18 93 23 2.235 63
Cohort 4 140 2242.42 74 30 11.550 259
Cohort 5 156 2333.33 77 28 3.386 79
Cohort 6 94 1333.33 44 30 1.125 15
Cohort 7 145 1030.30 34 29 5.726 59
Cohort 8 134 - - 25 - 23
Cohort 9 113 1939.39 64 29 0.979 19
Mean 139 1989.89 70 27 42.13
Standard Deviation 36 794.6 26 2.8 25

p<0.05 p<0.05 p<0.05 p<0.05  p>0.05

MATERIALS AND METHODS

This study was undertaken from January 2008 to
January 2010 at the CSIR-Animal Research Institute
Parasitology laboratory at Achimota, Ghana. The original
experimental stocks of engorged ticks were collected from
the field by veterinary technicians of MoFA (Ministry of
Food and Agriculture), Ghana for the study. 

Initial weights of engorged ticks were determined on
an ADAM AAA 250L Max 250 g, d = 0.1 mg  Electronic
balance and processed for culture.

Weighed experimental stocks were put in batches of
10 and then put singly in labeled vials of known weight,
covered with muslin cloth and held in place by rubber
bands. The vials were placed in breeding troughs made up
of laboratory unused desiccators.  Distilled water was
placed at the bottom of the jars to maintain constant
humidity. The ticks were exposed to 10 to 12 h light and
darkness variation.

The ticks were monitored to prevent drying. Dead
ovipositing females were discarded at the end of
oviposition. The egg masses were monitored and weighed
appropriately till hatching. The larvae were allowed to
grow for a week and then fed in vivo on 8 months old
calves through corsets (25 cm × 25 cm with 40 cm long
sleeves) fixed on the animals by using adhesives spread
on the perimeter equal to the diameter of the corsets.

The growth of the ticks was monitored daily and
dropped engorged female ticks were collected into labeled
vials covered with muslin cloth and rubber band to the
laboratory. They were weighed and the breeding process
repeated.

Stastiscal analysis: All relevant biological data were
collected and subjected to the Means and Standard
deviations as well ANOVA by using SPSS.

RESULTS AND DISCUSSION

Engorged weights: From Table 1, engorged weights of
the adult female ticks were between 63 to 215 mg.

Egg mass: Mass of egg laid per engorged female per
cohort was between 68 to 96 mg and total number of eggs
laid per adult engorge female was between 1195 to 2785.

Hatching period: Between 24 to 30 days were needed for
the eggs to hatch to the larvae.

Percentage survival of larvae to adulthood: Only
between 12 to 68 ticks would survive to adult females per
each batch of eggs laid.

For every animal the ability to maintain its lineage is
by a successful life cycle. In the natural environment,
conditions are very harsh hence the large number of
progeny to compensate for the low survivalbility.
Rh.annulatus studied in the laboratory laid from 1195 to
2784 eggs out of which only about 1 to 6% survived to
produce offsprings. The likely reasons for this reduced
survival rate could be as a result of the in vivo feeding
cloths, the intense competition of larvae to attach and feed
as well as the little space to select feeding environment
and host. Also it was likely most of the hatched eggs were
males not females.

Continuity of the life cycle of Rh. annulatus in the
wild might just be depended on the ability of the engorged
females to survive and produce enough offsprings and
then subsequently, requiring a few of them which must
survive,locate a suitable host and keep the life cycle
repeating.

The use of acaricides to control ticks is targeted at the
adult ticks. Tick resistance to acaricides has however
emerged, (Nolan, 1990; Willadsen and Kemp, 1988), it is
clear that the battle is controlling acaricide resistance or
any form of tick resistance to obtain maximum control
and management of these parasites.

CONCLUSION

We therefore concluded that since all the determined
parameters during the study did not defer from the
existing literature values, the existing tick control
strategies be maintained to control Rh. annulatus.



Int. J. Anim. Veter. Adv., 3(6): 419-421, 2011

421

ACKNOWLEDGMENT

We acknowledged the assistance given by the
Director of Veterinary Services, MoFA, Ghana in
supplying the ticks from which the experimental stocks
were raised and all the field drivers of the CSIR-Animal
Research Institute for their co-operation especially during
field works.

REFERENCES

El-Hakim, A.E., Y.E. Shahein, A.M.K. Abouelella and
M.E. Selim, 2007. Purification and characterization
of two larval glycoproteins from cattle Boophilus
annulatus. J. Veter. Sci., 8(2): 175-180.

Nolan, J., 1990. Acaricide resistance in single and multi-
host ticks and strategies for control. Parasito145-153.

Walker, A.R., A. Bouattour, J.L. Camicas, A. Esatrala-
Pena,  I.G.  Horak,  A.A.  Latif, R.G. Pegram and
P.M. Preston, 2003. Ticks of Domestic Animals in
Africa: A Guide to Identification of Species.
Atalanta, Houten, pp: 221.

Willadsen, P. and D.H. Kemp, 1988. Vaccination with
concealed antigens for tick control. Parasitol Today,
4: 196-198.


