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Abstract

Haemosporidian infections, caused by blood parasites of the genera Plasmodium, Haemoproteus, and Leucocytozoon, pose signifi-
cant threats to the health and productivity of poultry populations worldwide. The level of awareness and knowledge among poultry
farmers regarding these infections is crucial for effective disease management and prevention. This study aims to assess the aware-
ness and knowledge levels among poultry farmers in Gombe State, shedding light on potential gaps and providing valuable insights
for developing effective control strategies. The study employed a cross-sectional design and utilized structured questionnaire to
collect data from a sample of poultry farmers in eight Local Government Areas of Gombe State, Nigeria. The findings revealed that
majority of poultry farmers were male and are within 30-50 years age group. Most village poultry farmers had a low level of formal
education, though some had secondary and tertiary education. The farmers primarily raised village chickens, allowing them to scav-
enge for food, often in unhygienic areas, and interact with other semi-domestic birds, potentially leading to cross transmission of
haemoparasites. The study revealed that many farmers were unaware of avian haemosporidian infections, and a significant number
did not provide extra feed supplementation or had never treated their chickens for blood parasites. They relied on fellow farmers
and veterinarians for information, with limited access to government agricultural agencies or online sources. The research empha-
sizes the need for improved knowledge dissemination and extension services. Enhancing disease management practices, biosecurity
measures, and vaccination in poultry farming is vital. The study concludes that providing training and support to farmers in disease
prevention and control strategies is crucial to improve poultry health outcomes and livelihoods in the study area. Addressing these

knowledge gaps can contribute to enhancing poultry production and food security in Gombe State, Nigeria.
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Introduction

In Africa, and most of other developing countries including
Nigeria, village poultry includes village chickens (Gallus gallus do-
mesticus), guinea fowls (Numida meleagridis galeata pallas), ducks
(Anas platyrhynchus), turkeys (Meleagris gallopavo) and pigeons
(Columba livia domestica) [1]. They play a significant economic

role by providing high quality protein products, improving house-

hold diets, and generating income [2,3]. In developing countries,
a large percentage of sedentary and nomadic individuals in rural
societies own small flocks of scavenging poultry known as village
poultry. These flocks serve as a means to alleviate poverty by gen-
erating cash through the sale of eggs or live birds [4]. Even in the
industrialized world there is a niche market for scavenging poultry
meat and eggs [5].

Citation: Jallailudeen Rabana LAWAL,, et al. “Assessment of Practices and Awareness of Avian Haemosporidian Infections among Village Poultry Farmers

in Gombe State, Nigeria". Acta Scientific Veterinary Sciences 5.10 (2023): 67-80.



Assessment of Practices and Awareness of Avian Haemosporidian Infections among Village Poultry Farmers in Gombe State, Nigeria

Amongst the village poultry species, the village chickens also
termed as the “domestic fowl” are the most predominant in the ru-
ral poultry sector in Africa, where they are found in almost every
rural household [6]. Village chickens are raised extensively in small
numbers with minimal investment in their management, often
lacking proper attention in terms of feeding, housing, and health-
care [7,8]. They scavenge for food and water around households,
dumps, or stagnant water, which exposes them to parasitic infec-

tions and other diseases [9].

The production system for village chickens is described as low-
input and low-output [6], characterized by poor nutrition, preda-
tion risks, and low productivity [10]. Disease outbreaks are a major
hindrance to village chicken productivity in many African countries
[11,12]. The impact of parasitism on these birds can be severe, as
blood parasites are known to infect various poultry species [13]. It
is estimated that about 68% of all avian species are susceptible to

haemosporidian parasites [14].

Haemosporidian infections, including avian malaria caused by
blood parasites of the genera Plasmodium, Haemoproteus, and Leu-
cocytozoon, have become a major concern for poultry farming in-
dustries globally [15,16]. These blood parasites are known to affect
multiple avian species, causing significant economic losses due to
weight loss, decreased feed conversion, decreased egg production,
increased mortality, compromised flock health, and increased sus-
ceptibility to other pathogens [14]. They are primarily transmit-
ted by hematophagous arthropods like mosquitoes, lice, and ticks
[17,18]. The awareness and knowledge of village poultry farmers
are crucial in preventing infectious diseases, as they play a piv-
otal role in disease prevention [19]. However, a lack of awareness
among farmers may inadvertently contribute to the spread and in-

tensification of haemosporidian infections within their flocks [20].

Nigeria is one of Africa’s largest village poultry producers but
faces considerable challenges in maintaining optimal poultry
health and productivity [21,22]. Gombe State has a significant vil-
lage poultry farming industry characterized by a mix of small-scale
and large-scale operations [23], but there is limited research on the
awareness and knowledge of haemosporidian infections among

farmers in Gombe State.

Understanding the awareness and knowledge gaps among vil-
lage poultry farmers in Gombe State regarding haemosporidian in-
fections is crucial for effective disease management and prevention.
Identifying knowledge gaps and misconceptions can help develop

strategies to improve disease control practices, minimize economic
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losses, and reduce the use of antibiotics [24]. Enhancing awareness

and knowledge can promote sustainable farming practices.

While previous studies have explored awareness and knowl-
edge of poultry diseases, limited information is available on hae-
mosporidian infections specifically. Regional variations in aware-
ness and knowledge levels may exist, requiring research focused
on specific geographical areas. Studies in South Africa [25], Central
Phillippine islands [26] and Ethiopia [27] reported low awareness
levels among farmers, while studies in South America [28], Brazil
[29], China [30] and Malaysia [31] indicated better awareness and

knowledge.

This study aims to assess the awareness and knowledge of hae-
mosporidian infections among village poultry farmers in Gombe
State, identify factors influencing awareness, evaluate the associa-
tion between awareness and disease control practices, and provide
recommendations for improvement. This study also aims to pro-
vide insights into potential knowledge gaps and factors influencing
awareness, leading to improved control measures and better flock
health.

The findings will contribute to the existing literature on avian
haemosporidian infections in Nigeria’s village poultry farming
context. They will inform the design and implementation of effec-
tive educational programs to mitigate the impact of haemosporid-
ian infections on village poultry production in Gombe State and
guide policymakers, veterinary professionals, and poultry industry

stakeholders in implementing targeted interventions.

Materials and Methods
Study area

This study was carried out in Gombe State, Northeastern Nige-
ria. The state is situated in the North Eastern zone of Nigeria and
shares boundaries with Bauchi, Taraba, Adamawa, Yobe and Borno
states. Gombe state is located between latitude 9° 30" and 12° 3'N
and longitude 8° 45’ and 11° 45" E. The state has a mean annual
rainfall of 818.5mm, with a mean maximum temperature of 37°C
and a mean minimum temperature of 12°C. The major economic
activities of the people of Gombe State include crop and livestock
production as well as trading. The total poultry population in
Gombe State is approximately 508, 305 comprising 462,000 back-
yard poultry and 46,305 exotic poultry [32]. Rural and urban areas
within Eight (8) out of the Eleven (11) Local Government Areas of
the state was visited for data collection viz: Gombe, Akko, Funak-
aye, Kwami, Dukku, Yamaltu-Deba, Kaltungo and Balanga Local

Government Areas.
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Study design

A cross-sectional study design adopting non-probability sam-
pling techniques was employed using structured questionnaire to
collect data and to evaluate poultry farmers’ awareness and knowl-

edge of haemosporidian infections.

Sampling technique

Considering the population of poultry farmers in Gombe State,
a representative sample of poultry farmers was selected using a
multi-stage sampling technique. In the first stage, eight Local Gov-
ernment Areas (LGAs) were randomly selected out of the eleven
LGAs of Gombe State. In the second stage, four districts were ran-
domly selected from each LGA, and in the final stage, five poultry

farms were randomly selected from each district.

Data collection and structured questionnaire survey

Data were collected using a structured questionnaire devel-
oped specifically for this study. The questionnaire was designed to
gather information on the awareness, knowledge, and practices of
poultry farmers related to haemosporidian infections. The ques-
tionnaire was pre-tested and modified accordingly before being

administered to the study participants. Trained research assis-
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tants conducted face-to-face interviews with the selected poultry
farmers to collect the data. A total of 150 copies of a structured
questionnaire were administered to the poultry farmers within the
present study area, interpretation of interview to native languages
were used where necessary, and the numerical aspects of the infor-

mation were collected and analyzed.

Data analysis

Descriptive statistics, such as frequencies and percentages,
were calculated to summarize the data. Inferential statistical tests,
such as chi-square or Fisher’s exact test, were employed to explore
associations between variables, such as awareness and knowledge
levels with demographic factors and farm characteristics. Statisti-

cal significance was set at p < 0.05.

Ethical considerations - -
Informed consent was obtained from all participating poultry
farmers before their inclusion in the study. Participants’ confiden-

tiality and anonymity were ensured throughout the study.

Results
The sex, educational status and age of poultry farmers in Gombe
State are presented in Table 1. Out of the 150 respondents, 128

TG Local Government Areas Frequent (N (%) Total Number
Poultrv Farmers Information | Gombe | Dukku | Akko |Funakaye| Kwami |Balanga| Yamaltu Deba |Kaltungo of Respondents
e 20 18 20 18 18 18 20 18 150

Mal 15 13 15 18 17 16 18 16 128
ale
s (75.0) | (72.2) | (75.0) | (100.0) | (94.4) | (88.9) (90.0) (88.9) (85.3)
ex
5 5 5 0 1 2 2 2 22
Female
(25.0) | (27.8) | (25.0) (0.0) (5.6) | (11.1) (10.0) (11.1) (14.7)
8 11 13 10 10 6 8 2 68
Non-formal
(40.0) | (61.1) | (65.0) | (55.6) | (55.6) | (33.3) (40.0) (11.1) (45.3)
. 3 6 4 6 4 2 3 2 30
Educational Primary
Status (15.0) | (33.3) | (20.0) | (33.3) | (22.2) | (11.1) (15.0) (11.1) (20.0)
5 1 3 2 4 7 5 8 35
Secondary
(25.0) | (5.6) | (15.0) | (11.1) | (22.2) | (38.9) (25.0) (44.4) (23.3)
4 0 0 0 0 3 4 6 17
Tertiary
(20.0) | (0.0) | (0.0) | (0.0) | (0.0) | (16.7) (20.0) (33.3) (11.3)
2 1 1 1 2 2 1 1 11
<30
(10.0) | (5.6) (5.0) (5.6) (11.1) | (11.1) (5.0) (5.6) (7.3)
17 16 16 15 12 14 18 16 124
Ages 31-50
(85.0) | (88.9) | (80.0) | (83.3) | (66.7) | (77.8) (90.0) (88.9) (82.7)
1 1 3 2 4 2 1 1 15
>50
(5.0) (5.6) | (1500 | (11.1) | (22.2) | (11.1) (5.0) (5.6) (10.0)

Table 1: Status of Respondents According to Local Government Area Sampled in Gombe State, Nigeria.
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(85.3%) were males and 22 (14.7%) were females. Sixty-eight
(45.3%) of the respondents have undergone Informal education,
while 30 (20.0%) attended primary school, 35 (23.3%) are educat-
ed up to secondary school level and 17 (11.3%) are educated up to
tertiary education. There was a significant difference (p < 0.05) in
the educational status of poultry farmers in Gombe State, whereas
there was no significant difference (p > 0.05) in responses related

to their educational status in all the study areas.

One hundred and twenty four (82.7%) of the respondents were
within 30-50 years age group, 11 (7.3%) were less than 30 years
old while 15 (10.0%) were above 50 years old. There was a signifi-

cant difference (p < 0.05) in ages of poultry farmers in Gombe State.
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Table 2 summarizes the results of responses on the breed of
chickens reared by poultry farmers in Gombe State. Out of 150 re-
spondents, 66 (44.0%) rear local breed of chickens, 31 (20.7%) rear
exotic breeds, and 53 (35.3%) rear both local and exotic breeds.
There was a significant difference (p < 0.05) recorded based on the
breed of chickens reared by the poultry farmers. However, there
was no significant difference (p > 0.05) recorded in the proportion
of response of the farmers based on the breed of chickens reared
by poultry farmers in all the study areas. Moreover, 119 (79.3%) of
the respondents reported that the predominant breed of chickens
in their flock are local breed while 31 (20.7%) of the respondents
had exotic breeds as the predominant in their flock. There was no
significant difference (p > 0.05) in the response to breed of chick-

ens by the poultry farmers in all the study areas.

Local Government Areas Frequent (N (%)
Variables |Information kk kk ki i 1 1 b 1 Total Number of
Gombe | Dukku | Akko | Funakaye | Kwami | Balanga Yamaltu Deba Kaltungo Respondents150
20 18 20 18 18 18 20 18
Breed of 8 11 8 10 10 8 6 5 66
) Local only
chickens (40.0) | (61.1) (40.0) (55.6) (55.6) (44.4) (30.0) (27.8) (44.0)
reared _ 4 3 3 1 3 3 6 8 31
Exotic only
(20.0) | (16.7) | (15.0) (5.6) (16.7) | (16.7) (30.0) (44.4) (20.7)
Local + 8 4 9 7 5 7 8 5 53
Exotic (40.0) | (22.2) | (45.0) (38.8) (27.8) | (38.8) (40.0) (27.8) (35.3)
Predomi- Local 16 15 17 17 15 15 14 10 119
oca
nant breed (80.0) | (83.3) (85.0) (94.4) (83.3) (83.3) (70.0) (55.6) (79.3)
reared ot 4 3 3 1 3 3 6 8 31
xotic
(20.0) | (16.7) | (15.0) (5.6) (16.7) | (16.7) (30.0) (44.4) (20.7)

Table 2: Breeds of Chickens Reared by Poultry Farmers in Gombe State, Nigeria.

The result of poultry farmers’ responses on the practice of feed
supplementation in village chickens production in Gombe State is
shown in Table 3. Out of 150 respondents, 50 (33.3%) of the village
chickens farmers provide feed supplements for their village chick-
ens while 100 (66.7%) do not provide feed supplementation. There
was a significant difference (p < 0.05) between poultry farmers
that provide feed supplements in addition to scavenging of their

village chickens in Gombe State and those that do not.

Also, 119 (79.3%) village chicken farmers revealed that the
village chickens usually scavenge for feeds on refuse dumps, near
stagnant pools of water and other unhygienic places while 31
(20.7%) revealed that their village chickens are usually restricted
from scavenging. There was a significant difference (p < 0.05) be-
tween poultry farmers whose village chickens scavenge on refuse

dumps and near stagnant pools of water and those that do not.

Table 4 show the response of farmers on rearing village chickens
with other domestic birds. Out of 150 respondents, 119 (79.3%)
respondents revealed that they rear village chickens with other
domestic birds such as ducks, turkeys, guinea fowls and pigeons,
while 31 (20.7%) respondents revealed that they do not rear their
village chickens with other domestic birds. There was a significant
difference (p < 0.05) between proportion of respondents that rear
village chickens with other domestic birds and those that do not.
Also, 16 (10.7%) poultry farmers revealed that the village chick-
ens usually mingled with wild birds which were ornamental such
as the peacock, geese and water fowls while 134 (89.3%) revealed
that their village chickens do not mingle with wild birds. There was
a significant difference (p < 0.05) between proportion of respon-
dents whose village chickens mingled during scavenging with wild

birds and those whose chickens do not mingle with wild birds.
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Local Government Areas Frequent (N (%)
: Total Number of
Variables Response  Gombe | Dukku | Akko Funakaye| Kwami |Balanga|Yamaltu Deba Kaltungo Respondents 150
20 18 20 18 18 18 20 18
Village chickens Yes 16 15 17 17 15 15 14 10 119
with other poultry (80.0) | (83.3) |(85.0)| (94.4) | (83.3) | (83.3) (70.0) (55.6) (79.3)
species No 4 3 3 1 3 3 6 8 31
(20.0) | (16.7) |(15.0)| (5.6) (16.7) | (16.7) (30.0) (44.4) (20.7)
Village chickens Yes 5 1 3 0 1 0 2 4 16
mingle with wild (25.0) | (5.6) |(15.0)| (0.0) (5.6) (0.0) (10.0) (22.2) (10.7)
birds No 15 | 17 | 17 18 17 18 18 14 134
(75.0) | (94.4) |(85.0)| (100.0) | (94.4) |(100.0) (90.0) (77.8) (89.3)
Table 4: Interactions of Village Chickens with other Avian Species in Gombe State, Nigeria.
Local Government Areas Frequent (N (%)
. Total Number of
Variables Response | Gombe Dukku| Akko |Funakaye Kwami | Balanga Yamaltu Deba| Kaltungo Respondents150
20 18 20 18 18 18 20 18
Awareness of Aware 2 0 0 0 0 0 3 1 6
blood parasites (10.0) | (0.0) | (0.0) (0.0) (0.0) (0.0) (15.0) (5.6) (4.0)
by poultry Unaware 18 18 20 18 18 18 17 17 144
farmers (90.0) |(100.0)(100.0)| (100.0) |(100.0)| (100.0) (85.0) (94.4) (96.0)
_ Yes 0 0 0 0 0 0 0 0 0
Treat chickens (0.0) | (0.0) | (0.0) | (0.0) | (0.0) | (0.0) (0.0) (0.0) (0.0)
for blood para-
sites No 20 18 20 18 18 18 20 18 150
(100.0) |(100.0)|(100.0)| (100.0) |(100.0)| (100.0) (100.0) (100.0) (100.0)
Other type of Ectoparasites 3 1 1 2 1 3 3 3 17
Parasites treated P (15.0) | (5.6) | (5.0) (11.1) (5.6) (16.7) (15.0) (16.7) (11.3)
Gastrointes- 17 17 19 16 17 15 17 15 133
tinal (85.0) | (94.4) | (95.0)| (88.9) | (944) | (83.3) (85.0) (83.3) (88.7)

Table 5: Level of Avian Haemoparasites Awareness and Treatments amongst Poultry Farmers in Gombe State, Nigeria.

The results on the responses of poultry farmers on awareness
of the occurrence of haemoparasites in village chickens in Gombe
State are shown in Table 5. Out of 150 respondents, 6 (4.0%) re-
ported that they are aware of the occurrence of haemoparasites
in village chickens while 144 (96.0%) reported that they were
not aware. There was a significant difference (p < 0.05) between
proportion of poultry farmers that revealed that they were aware
of the occurrence of haemoparasites in village chickens and those

that were unaware.

Also, all the 150 (100%) respondents interviewed reported that
they have never engaged in the treatment of their village chicken
flocks against any type of blood parasites. However, 17 (11.3%) of
these poultry farmers reported that they usually treat their chick-
ens against ectoparasites such as lice, flea and mites, while 133

(88.7%) reported that they engaged in the treatment of their flocks

against gastrointestinal parasites using several kinds of medica-
tions. There was no significant difference (p > 0.05) in the response

of these poultry farmers in all the entire study area.

Table 6 presents the findings concerning the sources of infor-
mation on poultry health and diseases in Gombe State, Nigeria, as
reported by poultry farmers. Out of 150 respondents, 87 (58.0%)
reported that they obtained information from fellow poultry farm-
ers, 48 (32.0%) from Veterinary professionals, 9 (6.0%) from gov-
ernment agricultural agencies, and 6 (4.0%) from online sources

such as websites and social media.

The results of the poultry farmers’ satisfaction levels with
the information received from these sources revealed that, 105
(70.0%) of the village chicken farmers expressed dissatisfaction

with the information they received, while 45 (30.0%) reported
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Source of Local Government Areas Frequent (N (%) Total Number
Information Response | Gombe |Dukku| Akko |Funakaye| Kwami| Balanga | Yamaltu Deba |Kaltungo|of Respondents
regarding: 20 18 | 20 18 18 20 18 N =150
Poult(?/ health and Veterinary 5 6 9 1 5 9 10 48
iseases professionals | (25.0) | (33.3)| (45.0)| (16.7) | (5.6) | (27.8) (45.0) (55.6) (32.0)
Government 3 4 1 0 0 0 1 9
agricultural
agencies (15.0) | (22.2) | (5.0) (0.0) (0.0) (0.0) (0.0) (5.6) (6.0)
Fellow poultry | 9 8 9 17 13 11 5 87
farmers (45.0) | (44.4) | (45.0)| (833) | (94.4) | (72.2) (55.0) (27.8) (58.0)
Online sources 3 0 1 0 0 0 2 6
(websites, social
media) (15.0) | (0.0) | (5.0) | (0.0) | (0.0) | (0.0 (0.0) (11.1) (4.0)
Satisfaction with fied 16 15 17 15 15 14 10 105
the information Not satisfie
receive from these (80.0) | (83.3) | (85.0)| (94.4) | (83.3)| (83.3) (70.0) (55.6) (70.0)
sources 4 3 3 3 3 6 8 45
Satisfied
(20.0) | (16.7) | (15.0)| (5.6) | (16.7) | (16.7) (30.0) (44.4) (30.0)

Table 6: Source of Information regarding poultry health and diseases by poultry farmers in Gombe State, Nigeria.

being satisfied with the information provided by their sources on

poultry health and diseases.

There was statistically significant difference (p < 0.05) between
the satisfaction levels of poultry farmers who were content with
the information and those who were not satisfied. However, there
was no significant difference (p > 0.05) observed in the responses

of the poultry farmers across all the study areas.

The outcomes of the questionnaire survey on disease manage-
ment practices among poultry farmers in Gombe State, Nigeria,
have been presented in Table 7. Out of 150 respondents, the results
indicate that 85 (56.7%) respondents use various medications for
managing diseases, while 4 (2.7%) respondents rely on vaccina-
tion. Additionally, 13 (8.7%) respondents implement biosecurity
measures as part of their disease management practices, and 48
(32.0%) respondents seek professional veterinary assistance for
disease management strategies on their poultry farms. There was
a significant difference (p < 0.05) between poultry farmers’ re-
sponses on the difference disease management practices. However,
in terms of the overall responses from poultry farmers across all

study areas, there were no significant differences (p > 0.05) found.

The outcome of the questionnaire survey conducted in Gombe
State, Nigeria, presented in Table 8 focused on poultry farmers’ ex-

periences with training or support in poultry disease management

over the past year. Out of 150 respondents, 16 (10.7%) reported
having received training or support for poultry disease manage-
ment, while the majority, 134 farmers (89.3%), stated that they did
not receive any such training or support during the past year. Sta-
tistical analysis revealed a significant difference (p < 0.05) between
poultry farmers who received training or support and those who
did not. However, there was no significant difference (p > 0.05)
observed in the responses of poultry farmers across all the study

areas.

Table 8 also presents the outcomes of a questionnaire survey,
focusing on poultry farmers’ responses regarding preventive mea-
sures to reduce the risk of Haemosporidian infections in their flocks
in Gombe State, Nigeria. Surprisingly, 100% of the village chicken
farmers (150 out of 150 respondents) reported that they had not
implemented any strategies to minimize the risk of Haemosporid-
ian infections in their village chicken flocks. On the contrary, none
of the respondents (0 out of 150) admitted to having any preven-
tive strategies for their chicken flocks. Statistical analysis revealed
a significant difference (p < 0.05) between poultry farmers who
implemented strategies to reduce the risk of Haemosporidian in-
fections in their village chicken flocks and those who did not. How-
ever, the study did not find any significant difference (p > 0.05) in
the responses of poultry farmers across all the study areas.
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Local Government Areas Frequent (N (%)
Management Response b Kk Kk X ) 1 I b | Total Number of
Practices p Gombe Dukku | Akko [Funakaye Kwami | Balanga [Yamaltu Deba| Kaltungo Respondents N = 150
20 18 20 18 18 18 20 18
Disease Medication 11 12 11 13 17 10 7 4 85
Management (55.0)| (16.7) | (55.0) | (72.2) (94.4) (55.6) (35.0) (22.2) (56.7)
Practices on .
poultry farm Vaccination 1 0 0 0 0 1 1 1 4
(5.0) | (0.0) | (0.0) (0.0) (0.0) (5.6) (5.0) (5.6) 2.7)
Biosecurity 3 0 0 2 0 2 3 3 13
measures | (15.0)| (0.0) | (0.0) | (11.1) (0.0) (11.1) (15.0) (16.7) (8.7)
Seek 5 6 9 3 1 5 9 10 48
veterinary | (25.0)| (33.3) | (45.0) | (16.7) (5.6) (27.7) (45.0) (55.6) (32.0)
assistance

Table 7: Disease Management Practices on poultry farms by poultry farmers in Gombe State, Nigeria.

Local Government Areas Frequent (N (%) Total Number of
Traini t of
raining or sSupport o Response Gombe |Dukku| Akko |Funakaye Kwami | Balanga |Yamaltu Deba Kaltungo Respondents
Poultry farmers N =150
20 18 20 18 18 18 20 18 =
Experiences with Train- Yes 5 2 0 0 0 1 3 5 16
ing or support regarding (25.0) | (11.1) | (0.0) (0.0) (0.0) (5.6) (15.0) (27.8) (10.7)
poultry disease manage- 15 | 16 20 18 18 17 17 13 134
ment in the pastyear | No— | o500 | 989y (100.0) | (100.0) | (100.0) (94.4) (85.0) (72.2) (89.3)
Preventive measures in
place to minimize the Yes 0 0 0 0 0 0 0 0 0
risk of Haemosporidian (0.0) | (0.0) | (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0)
infections
No 20 18 20 18 18 18 20 18 150
(100.0)|(100.0)| (100.0) | (100.0) |(100.0)| (100.0) (100.0) (100.0) (100.0)

Table 8: Training/support and Preventive measures regarding poultry disease management by poultry farmers in Gombe State, Nigeria.

Discussion

The questionnaire survey on awareness and knowledge of hae-
mosporidian infections among village poultry farmers in this study
revealed that the majority of village chicken farmers are male, in-
dicating that men are more involved in the village chicken produc-
tion systems than females. This finding is consistent with previous
studies in different regions of Nigeria [33] and some parts of Africa
[34], where men were reported to be the major owners and partici-
pants in poultry farming. This could be due to the high level of risk
and other husbandry processes which are not attractive to most

women.

However, there are some variations in the ownership and in-
volvement of women in village poultry farming across different
communities in Nigeria [35]. In some areas, women are more in-
volved in indigenous poultry production and may be more knowl-
edgeable about the business than men [36]. The variation in the
ownership of chicken between men and women may be associated

to the socio-cultural norms existing between the different com-

munities in Nigeria. Women and their children often assist men in
various tasks related to poultry farming, such as feeding, watering,
and cleaning the poultry houses, as they are major beneficiaries of

village chicken production systems in households [37].

Despite playing significant roles in the development of village
poultry production systems, particularly in extension work and
vaccination programs as reported by Sonaiya and Swan [38], men
are usually dominant as decision makers of the household to pur-
chase replacement stock, shelter constructions and buy drugs to
treat sick birds as reported by Yakubu [39].

It was reported by Okitoi et al. [40] that the ownership of the
village poultry business is shared among family members, reflect-
ing a collective effort in managing and benefiting from the poultry

farming enterprise.

This study also revealed low level of literacy among poultry

farmers and designates that village chicken farmers educational
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background are within the non-western education (karatun tsan-
gaya or karatun allo), and first leaving school certificate, but, some
poultry farmers have secondary school and tertiary education
These findings consistent with that of Lawal,, et al. [41] and Dunya.,
et al. [42] who reported low level of literacy among village chicken
farmers in Bauchi and Borno States respectively, other investiga-
tors reported that majority of village chicken farmers in Plateau
and Oyo States of Nigeria are formally educated [33]. However,
Samkange., et al. [43] in Namibia reported that low western educa-
tion level among village chickens farmers could be one of the major
constraints that can hinder specialized production at a significant
commercial level. Also, Conroy,, et al. [44] have reported illiteracy
or lack of adequate education and civilization among small holder
poultry farmers in developing countries among the constraints
towards successful poultry production, while Adisa,, et al. [45] re-
ported that education is a continuous issue and there is a positive

correlation between education and farm efficiency.

Most poultry farmers in the study fell within the age range
of 30 to 50 years, which is considered the most productive age
group. This finding aligns with previous reports from Ezra,, et al.
[34], Issa,, et al. [36] and Ndahi., et al. [33] who also observed that
chicken farmers are primarily within this age group and are eager
to enhance their income through productive ventures to improve

their livelihood and the national economy.

The study revealed that in Gombe State, many poultry farmers
only keep village chickens, while some solely keep exotic chickens,
and others have mixed flocks of both village and exotic chickens.
The farmers practice both extensive and intensive management
systems for their poultry. These findings are consistent with a
study by Adedeji., et al. [46] which identified chickens, ducks, guin-
ea fowls, turkeys, and pigeons as the most commonly reared spe-

cies in Nigeria.

Furthermore, the study’s results agree with Lawal,, et al. [41]
who conducted a similar survey in Bauchi State, reporting that
most farmers kept village chickens (62.2%) compared to exotic
chickens (37.8%). The popularity of village chickens is attributed
to their ease of keeping and the lack of a need for sophisticated

production systems to manage them effectively.

The research revealed that poultry farmers in Gombe State pre-
dominantly raise village chickens, which corroborates earlier find-
ings indicating that these chickens are the most commonly kept
breed in developing nations, including Nigeria, especially in rural

and suburban regions [47]. Village chickens have extensive distri-

74
bution and hold significant importance in the agricultural practices
of rural communities across various developing countries, includ-

ing Nigeria [48].

In Gombe State, a significant number of poultry farmers raise
village chickens alongside other domestic birds like ducks, turkeys,
guinea fowls, and pigeons. This practice of keeping different poul-
try species together is common in rural Nigeria, as reported by Mo-
hammed and Sunday [49]. The birds share the same feeding and
roosting areas, increasing the risk of infections spreading among
them. However, this cohabitation can lead to potential problems.
Previous reports by Mohammed [50] have highlighted the possibil-
ity of maintaining cycles of infections, particularly parasitic diseas-
es. Additionally, rearing different species of birds together might
facilitate the occurrence of accidental infectious parasitic diseases

in birds that are not the definitive hosts of those diseases.

Most respondents do not provide extra feed supplementation
to their village chickens, opting to let them solely scavenge for
food. This aligns with a similar practice reported in Borno State by
Dunya., et al. 42]. However, this approach may lead to nutritional
deficiencies in the chickens, which could reduce their immunity
to infections. Abanigbe.,, et al. [51] highlighted that inadequate nu-
trients can cause weight loss, lower market values, and increase
susceptibility to infectious diseases in chickens. On the other hand,
Rajiur [52] argued that supplementation can improve the quantity
and quality of the chickens’ daily ration. The availability of scav-
enged feed resources is affected by seasonal fluctuations, and in
many developing countries, the village chicken production system
heavily relies on the quality and quantity of available scavenging

resources, as mentioned by Hayat., et al. [53].

This study found that village chickens in the Gombe State scav-
enge for food in unhygienic places like refuse dumps and stagnant
pools of water. This behavior was found to be positively correlated
with the presence of haemoparasites in these chickens [54]. The
unhygienic sites, such as refuse dumps and stagnant water, serve as
breeding grounds for arthropods that can transmit parasites to the
chickens. Consequently, the chickens may get infected with haemo-
parasites through bites from these infected vectors while scaveng-

ing for food.

The study found that village chickens interact with semi-do-
mestic birds like peacocks and waterfowls such as geese in the
study area. While these interactions may not be prolonged, they oc-
cur during the free scavenging period, potentially leading to cross
transmission of haemoparasites. This transmission is facilitated by

the presence of an active arthropod vector.
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Previous studies by Valkilinas., et al. (2014) and [9] (2015) sup-
port the idea that cross transmission of haemoparasites is possible
when birds mingle, especially when competing for grains and in-

sects in the field and in the presence of an active vector.

This study found that a significant number of respondents were
unaware of avian haemoparasites in village chickens. This lack of
awareness contributes to the ignorance surrounding the need for
preventive measures against haemoparasitic diseases in poultry.
Similar findings have been reported in previous studies in Nigeria,
where low awareness and inadequate extension services hinder
the successful production of village chickens in rural areas Adisa.,
etal. [45]. Extension services are essential for technology adoption

in chicken management and disease prevention.

This study further revealed that village chicken farmers in the
study areas have never treated their chickens for blood parasites,
which may explain the presence of avian haemoparasites in Gombe
State as reported by Lawal,, et al. [54]. Consequently, without treat-
ment or preventive measures, these parasites can continue to cir-

culate within infected flocks.

The findings of the present study revealed that majority of poul-
try farmers (58.0%) primarily depend on fellow poultry farmers
for information on poultry health and diseases, 32.0% of respon-
dents got their knowledge from veterinarians, 6.0% from govern-
ment agricultural agencies, and 4.0% from online sources. This
might be connected with the fact that village chicken farmers pre-
fer getting information from fellow farmers due to the close-knit
nature of rural communities and the traditional practice of shar-
ing knowledge and experiences among local farmers. Farmers fre-
quently exchange knowledge and practical experiences, especially
in areas where formal sources of information are limited [55]. The
significant reliance on fellow poultry farmers for information high-
lights the role of informal knowledge networks. While this can be
beneficial for practical insights, it may not always provide accurate
and up-to-date information on avian haemosporidian infections
[56]. Some village poultry farmers, however, turn to veterinarians
for advice which indicates recognition of their expertise and expe-
rience in identifying and treating poultry diseases and, their cred-
ibility and expertise make them a reliable source of information on
poultry health and diseases [34]. Limited access to professional
expertise, relying heavily on fellow farmers and having only 32.0%
of respondents consulting veterinary professionals might lead to
inadequate knowledge about avian haemosporidian infections and
other infectious poultry disease. This could result in misdiagnosis,

improper treatment, and the spread of the infection within poultry
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flocks. However, some poultry farmers get their information from
governmental agricultural organizations. These organizations may
offer instructional resources or run campaigns to raise awareness
of the health and diseases that affect poultry [55]. The low percent-
age of farmers rely on government agencies, however, suggests
insufficient outreach or communication with village chicken farm-
ers compared to other sources in the study area. Such programs
are essential for disseminating crucial information about avian
haemosporidian infections and other poultry-related diseases
[57]. However, few of the village chicken farmers indicated they
obtained their knowledge online. The comparatively low percent-
age could be attributed to limited access to the internet and digital
resources by village chicken farmers in the study area, especially in
rural areas. Online sources may not be as reliable compared to es-
tablished ones like veterinarians or fellow farmers [58]. With only
4.0% of respondents obtaining information from online sources,
there is an opportunity to enhance digital literacy among poultry
farmers in the study area. Utilizing online platforms can help dis-
seminate valuable information about poultry health and diseases

more widely [58].

The study reveals that a significant number of poultry farmers
(70.0%) are dissatisfied with the information they receive, while
only 30.0% reported being satisfied. Statistical analysis shows
a significant difference in satisfaction levels between these two
groups. High levels of dissatisfaction suggest a lack of awareness
and knowledge among poultry farmers about avian haemosporid-
ian infections. This may lead to insufficient preventive measures
and treatment, increasing the risk of disease outbreaks and eco-
nomic losses. Also, farmer dissatisfaction might lead to inadequate
implementation of disease management practices, negatively af-
fecting poultry health, productivity, and overall production in
the study area. Heavy reliance on fellow farmers might limit the
adoption of modern, evidence-based disease management prac-
tices. Access to updated information from veterinary professionals
and government agencies is crucial for improving poultry health
outcomes [59]. The present study emphasizes the importance of
improving the dissemination of accurate and relevant information
to poultry farmers. Strengthening extension services, organizing
workshops, and enhancing access to online resources can bridge
the information gap and enhance poultry health awareness in the
study area. Addressing the information needs of poultry farmers
and providing them with accurate and up-to-date information on
avian haemosporidian infections and other poultry health issues
is essential for improving poultry production outcomes in Gombe

State, Nigeria.
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The present study showed that many respondents were not fa-
miliar with avian haemosporidian infections, indicating a lack of
awareness about this type of disease among poultry farmers in the
study area. This revealed significant gaps in knowledge of avian
haemosporidian infections and disease management practices.
Insufficient knowledge and awareness of avian haemosporidian
infections might result in delayed or incorrect diagnosis and treat-
ment, leading to higher mortality rates, reduced flock productiv-
ity, and economic losses for the poultry farmers. A large majority
of poultry farmers relied on medications for disease management,
while only a small percentage used vaccination. This suggests that
many farmers might not be aware of the benefits of vaccination in
preventing infectious avian diseases. The reliance on medications
alone may not effectively control avian haemosporidian infections.
Lack of other reliable preventive measures could lead to higher dis-
ease prevalence and economic losses for the farmers [34]. Only a
small proportion of respondents reported implementing biosecu-
rity measures, indicating a lack of awareness about its importance
in preventing and controlling the spread of infectious diseases,
including avian haemosporidian infections. The limited implemen-
tation of biosecurity measures could result in the easy spread of
avian haemosporidian infections between poultry farms, leading to
disease outbreaks and difficulties in disease control [60]. A signifi-
cant number of farmers sought professional veterinary assistance
for disease management strategies, but a considerable proportion

attempted to manage diseases without professional guidance.

The finding of the present study have revealed that only a small
proportion (10.7%) of poultry farmers received training or support
for poultry disease management in the past year, while the major-
ity of farmers (89.3%) did not receive any training or support. Sta-
tistical analysis showed a significant difference between farmers
who received training/support and those who did not (p < 0.05).
The low percentage of farmers receiving training suggests limited
awareness or knowledge about the importance of disease manage-
ment in poultry production, leading to poor disease prevention and
control practices. The high percentage of farmers without training
or support may indicate a lack of access to resources like train-
ing programs or veterinary assistance, hindering effective disease
management [34,36]. Inadequate training and support could lead
to disease outbreaks among poultry flocks, resulting in economic
losses for farmers and impacting overall poultry production in the
study area. Lack of proper knowledge and support might negative-
ly impact the productivity and profitability of poultry farming in
Gombe State. Poultry farming is vital for livelihoods and food se-
curity, therefore, the lack of disease management training and sup-
port could affect farmers’ livelihoods and their contribution to the

local food supply [34].

76

The present study has also revealed that all village poultry
farmers surveyed did not implement any measures to minimize the
risk of Haemosporidian infections in their flocks. This highlights
a significant gap in understanding the importance of preventive
measures for poultry health. None of the respondents reported
having any preventive strategies, indicating a lack of awareness
and knowledge about avian haemosporidian infections and their
potential impact on poultry health and production. Without pre-
ventive measures, poultry flocks are at a higher risk of haemospo-
ridian infections and other infectious diseases, leading to disease
outbreaks, increased mortality rates, and reduced productivity
[61,62]. Disease outbreaks can cause economic losses for poultry
farmers, as sick or dead chickens result in reduced revenue, affect-

ing their livelihoods and overall economic stability.

Conclusions

In conclusion, the study highlights that men are predominant-
ly involved in village chicken production systems, and are within
30-50 years age group in Gombe State. The study identifies a low
level of literacy among village poultry farmers, with many having
only non-western or basic education. Although some farmers have
secondary or tertiary education, the majority lack formal educa-
tion. The study shows that village chickens are the most commonly
reared breed of chickens in Gombe State, followed by exotic chick-
ens. Village chickens are allowed to scavenge in unhygienic places
and interacting with semi-domestic and waterfowl species pose a
risk of infectious disease transmission. These practices may lead
to accidental infectious parasitic diseases, emphasizing the need
for improved management practices. A significant number of poul-
try farmers are unaware of avian haemoparasites, highlighting a
knowledge gap in disease prevention and management. This lack
of awareness may lead to improper diagnosis and treatment, in-

creasing the risk of disease outbreaks and economic losses.

Recommendations

From this study it is recommended that:

e Improve extension services and veterinary support:
Strengthening extension services and enhancing access to
veterinary professionals can bridge the information gap and
provide poultry farmers in Gombe State with accurate and
up-to-date information on avian haemosporidian infections
and other poultry health issues. Workshops and training pro-
grams can be organized to disseminate crucial information

effectively.
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Promote biosecurity measures: Increase awareness about
the importance of biosecurity measures among poultry farm-
ers in Gombe State to prevent and control the spread of in-
fectious diseases. Implementing biosecurity practices can re-
duce disease prevalence and improve overall poultry health.
Encourage vaccination: Promote the benefits of vaccination
in preventing infectious avian diseases, including haemopara-
sitic infections. Educate farmers in Gombe State on the impor-
tance of incorporating vaccination as a preventive measure in
their poultry management practices.

Enhance digital literacy and online resources: Improve ac-
cess to online platforms and resources to disseminate valu-
able information about poultry health and diseases. Increas-
ing digital literacy among poultry farmers in Gombe State can
help them access reliable information and adopt modern dis-
ease management practices.

Provide training and support for disease management:

Assessment of Practices and Awareness of Avian Haemosporidian Infections among Village Poultry Farmers in Gombe State, Nigeria
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