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Abstract

This study was initiated with the aim of studying goat ectoparasites in the
urban area of the city of Abéché. It was carried out between May and July 2023
on thirty-two farms located in the districts of Sika, Kaminé, Goz-Amir, Salamat
and Djatinié, representing a total of two hundred and fifty-nine goats. The main
parameters studied were the infestation rates according to the sex and age
group of the animals studied, the adult live weight of the goats and the monthly
variation in the number of ectoparasites. The results showed that females were
the most susceptible to ectoparasite infestation, with a prevalence of 84.06%,
compared to 15.94% for males. Animals between 4 and 6 years of age were
most infested (31.88%), followed by those between 1 and 3 years of age
(30.43%), then those less than 1 year of age (19.57%), and finally those over 6
years of age (18.12%). The adult live weight of non-infested males was 35.20 kg
compared to 34.76 kg for infested males. The adult live weight of non-infested
females was 36.21 kg compared to 35.64 kg for infested females. The monthly
variation in the number of ectoparasites reached a maximum in July (49.9%).
These results show that females are most susceptible to ectoparasite infestation
and that animals between 4 and 6 years of age are most infested.
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Introduction

In the tropics, small ruminant breeding, particularly of goats, is
one of the main socio-economic activities of rural households [3,7,16].
Moreover, indigenous goats are a genetic resource well adapted to
diverse agro-ecological conditions and, together with sheep, represent
the appropriate livestock species in areas unsuitable for agriculture
and in places where other livestock species cannot be raised [11]. In
a context of demographic explosion accompanied by high demand
for food, especially of animal origin, small ruminants will play an
important role due to their resilience, ease of maintenance in peri-
urban or even urban areas, and short reproductive cycle [1].

Unfortunately, small ruminants are constantly exposed to a
variety of bacterial, viral and parasitic diseases, not to mention almost
permanent nutritional and water deficiencies, as well as adverse
weather conditions (bush fires, floods, winds, dust, etc.). All of these
factors are responsible for significant losses, which inevitably lead to
high mortality, abortions, morbidity and stunted growth, as well as
reduced production and reproduction [6].

Among these factors, parasites responsible for parasitosis are the
most important contributors to losses. Many infectious diseases are
transmitted from one animal to another by biting arthropods, which
can become infected by taking a blood meal from an infected individual
and transmit the pathogen to other individuals during subsequent
meals [4,13]. Furthermore, the lack of information on ectoparasites,

including their etiology, modes of transmission, vectors, treatment,
etc., has implications for animal health and economic profitability [6].

This study was initiated to investigate caprine ectoparasites in the
urban area of the city of Abéché.

Methodology
Study Area

The study was carried out between May and July 2023 in the urban
area of the city of Abéché, located in north-eastern Chad between
the 11" and 16" parallels north and the 20" and 23" parallels east, it
covers an area of 30 km?.

The climate is Sahelian, with alternating dry and rainy seasons.
The average temperature is 32.8 °C, with extremes of 40.2 °C and 24.9
°C respectively for the hottest (May) and coldest (January) months of
the year [7]. The rainy season lasts around two to three months, from
July to September, with an annual rainfall of 441.3 mm.

Materials
Animal Material

Two hundred and fifty-nine Sahelian goats from 32 goat farms
in 5 districts (Sika, Kaminé, Goz-Amir, Salamat and Djatinié) in the
urban area of Abéché were studied.
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Age Determination of Goats

The age of the goats was determined by counting the number of
pairs of incisors, taking into account the declarations of the breeders.

Collection and Preservation of Ectoparasites

The following methods were used to search for and collect
ectoparasites on the goat:

- Direct visual inspection of the different body parts of the
goat;

- Each goat was examined for a minimum of 5 minutes;

- Ectoparasites were collected directly from the goats’ bodies
and stored in hermetically sealed tubes containing ethanol at 70°

- The tubes were labeled with the following information:
sample serial number, study site, date of collection, sex, host age, and
site of collection on the host;

- The samples were then sent to the parasitology laboratory
of the Higher National Institute of Sciences and Techniques of Abéché
for identification.

Identification of Ectoparasites

Identification is made using the identification keys of Walker et al
[17] and Perez-Eid [14], based on the observation of morphological
characteristics. Handling is done in a Petri dish with forceps and
under a magnifying glass.

Prevalence (P)

This is the ratio between the number of individuals of a host
species infested by a parasite species and the total number of hosts
examined, expressed as a percentage.

Statistical Analysis

The collected data were analyzed using XTSTAT software
(2016.02.28451). Descriptive analysis was used to determine
dispersion parameters (mean, standard deviation and frequency),
and analysis of variance (ANOVA 1) was used to compare means +
standard deviation. The Chi2 test was used to compare means. The
significance level was set at 5%.

Results
Infestation Rates by Sex of the Animals

The variation in ectoparasite infestation rates according to the
sex of the animals is summarized in Table 1. According to the results
obtained, we found that the infestation rate is much higher in females
(84.06%) than in males (15.94%). These results may vary from one
farm to another.

Infestation Rate by Age Group of Animals

Table 2 shows the distribution of ectoparasites according to the
age of the animals.

The most infested age group is 4-6 years with an infestation rate
of 31.88%, followed by 1-3 years with an infestation rate of 30.43%.
The least infested age groups are under 1 year and over 6 years, with
infestation rates of 19.57% and 18.12%, respectively.

Table 1: Infestation rates by sex of animals examined.

Breeding Sex Number Percentage (%)
. Male 4 02.9
Sika
Female 21 15.22
o Male 4 02.9
Kaminé
Female 22 15.94
. Male 7 05.07
Goz-Amire
Female 34 24.64
Male 4 02.9
SAlamat
Female 27 19.57
N Male 3 02.17
Djatinié
Female 12 08.7
Male 22 15.94
Total
Female 116 84.06
Table 2: Infestation rates by animal age group.
Age range Less than 1-3 years | 4-6 years Over 6 Total
1 year years
Ectoparasites Nb | % Nb | % Nb | % Nb | % Nb
Ticks 2 145 9 652 8 58 7 507 26
Flies 5 1362 (11 797 |12 87 7 507 35
Scabies 3 217 |4 29 4 129 5 1362 16
Lice 13 1942 |14 1014 |13 942 6 435 46
Fleas 4 129 4 29 7 /507 0 |0 15
Total 27 /19.57 |42 | 30.43 44 31.88 25 18.12 138

Nb = number, % = percentage.
Effect of Ectoparasites on the Weight Performance of
Goats

Table 3, which summarizes the weight performance of goats,
shows that the live weights of adult males, adult females, farrowing
weights and weaning weights of non-infested animals were 35.20 kg
vs. 34.76 kg), (36.21 kg vs. 35.64 kg), (2.0 kg vs. 1.55 kg) and (17.33 kg
vs. 16.5), respectively, which were significantly (p<0.05) higher than
those of infested animals.

Monthly Variation in the Number of Ectoparasites

Among the five hundred and twenty-seven (527) individuals for
which ectoparasites were collected during the three months of the
study, the number of lice (19.35%), flies (11.19%) and ticks (9.49%)
was highest in July compared to the other species and the other
months. On the other hand, fleas were lowest in May (1.33%) and June
(1.71%), and scabies in June (1.9%). On the other hand, the increase
of these ectoparasites was observed in July with a percentage of 49.9%,
followed by May (26.57%) and June (23.53%).

Table 3: Weight performance of goats.

Parameters Uninfested animals | Infested animals
(n=121) (n=138)

Live weight of adult males (kg) 35.20+2.49° 34.7612.61°

Live weight of adult females (kg) | 36.21+1.482 35.64+1.63°

Farrowing weight (kg) 2.0+0.282 1.55+0.24°

Weaning weight (kg) 17.33+0.48° 16.5+0.5°

a, b: the means of each line marked with different letters are significantly different (p<0.05).
Table 4: Monthly variation in the number of ectoparasites.

Periods May June July
Total

Ectoparasites Nb % Nb % Nb %

Ticks 20 3.8 30 5.69 50 9.49 100
Flies 28 5.31 46 8.73 59 11.19 | 133
Scabies 40 7.59 10 1.9 12 2.28 62
Lice 45 8.54 29 55 102 | 19.35 176
Fleas 7 1.33 9 1.71 40 7.59 56
Total 140 | 26.57 124 ' 23.53 263 49.9 527

Nb = number, % = percentage.
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Discussion
Infestation Rates by Sex of Animals Examined

According to the results obtained, we found that the rate of
ectoparasite infestation was higher in females than in males, with a
prevalence of 84.06% in females against only 15.94% in males. Our
results are similar to those of (Naama and Boukerche, 2020) in the
Djelfa region of Algeria, who reported higher ectoparasite infestations
in females, with prevalences of 82% versus 18% in males. In contrast,
(Dawit et al., 2012) reported prevalences of 51.9% in females and
45.9% in males among goats in northwestern Ethiopia. Furthermore,
several studies on ectoparasites in goats have shown that females are
more infested than males [10,12].

According to (Rony et al., 2010) and (Orji et al, 2012), this
variability can be explained by additional reproductive and milk
production demands, as well as certain hormonal variations such
as gestation and lactation stressors that weaken the immune system
of females. (Orji ef al., 2012) and (Obi et al., 2014) claim that males
are generally less infested than females due to their activities, which
help to passively reduce ectoparasites. They could also transmit these
parasites to healthy females during mating.

Infestation Rates by Animal Age

In this study, the prevalence of ectoparasite infestation was 31.88%
in animals between 4 and 6 years of age, 30.55% in animals between 1
and 3 years of age, 19.92% in animals under 1 year of age, and 17.84%
in animals over 6 years of age. These results are comparable to those
obtained by (Noor et al., 2016), who found that goats aged under 6
months were the most infested with ectoparasites, with a prevalence
of 55%, compared to 26.67% in goats aged over 6 years.

Studies on ectoparasites by (Kaddi et al., 2020) show prevalences
of 51.35% for ticks in adult goats and 32.35% in young goats. Adult
goats also have a higher prevalence of lice infestation (63.8%) than
young goats (36.2%). In goats, ectoparasite prevalence was highest in
animals between 1 and 5 years of age, with a rate of 54.0% [10].

Effect of Ectoparasites on Goat Weight Performance

Goat weight performance showed that live weights of adult males,
adult females, farrowing weights and weaning weights in non-infested
animals were 35.20 kg, 36.21 kg, 2.0 kg and 17.33 kg, respectively.
These values were significantly (p<0.05) higher than those recorded
in infested animals. Considering the results obtained, we can see
that parasitized goats were much more exposed to various problems
(decrease in production and reproduction, decrease in body weight,
etc.), whereas non-parasitized animals showed a significant increase
in body weight.

Monthly Variation in the Number of Ectoparasites

Of the five hundred and twenty-seven (527) ectoparasites collected
during the three months of the study, the number of lice (19.35%),
flies (11.19%) and ticks (9.49%) was highest in July compared to the
other species and months. On the other hand, the number of fleas
in May (1.33%) and June (1.71%) and the number of mange mites
in June (1.9%) were the lowest. On the other hand, the increase of
these ectoparasites was observed in July with a percentage of 49.9%,
followed by May with a percentage of 26.57% and finally June with a
percentage of 23.53%.

Conclusion

The study of ectoparasites in goats in the city of Abéché showed
that females are more susceptible to infestation by these parasites than
males. Animals between 4 and 6 years of age were the most infested,
while those over 6 years of age were the least infested. The adult live
weight of uninfested males was 35.20 kg, compared to 34.76 kg for
infested males. The adult live weight of uninfested females was 36.21
kg compared to 35.64 kg for infested females. Finally, ectoparasites
reached their highest levels in July.
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