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Abstract

Livestock and Poultry production plays an important role in improving rural livelihoods and household nutrition, particularly in mountainous
regions where livelihood opportunities are limited. However, productivity in backyard poultry systems is constrained by disease outbreaks, poor
management practices, and limited access to veterinary knowledge. This study evaluated the impact of human resource development through the
Farmer Field School (FFS) approach on poultry production knowledge and skills among rural farmers in Chitral, Pakistan. A participatory training
intervention was conducted between July 2024 and March 2025 across 27 villages in Upper and Lower Chitral. A total of 762 farmers (542 women
and 220 men) participated in the training. The program included modules on poultry and livestock management, bacterial and viral vaccination and
especially the Newcastle disease prevention, vaccination protocols, feeding practices, housing management, and bio-security measures. Pre- and
post-training knowledge assessments and practical skill evaluations were conducted.

Results showed substantial improvements in farmer knowledge after training. Awareness of mass vaccination and especially the Newcastle
disease increased from 23% to 89%, knowledge of vaccination protocols from 18% to 85%, and understanding of bio-security practices from 12%
to 78%. Practical vaccination skills improved significantly, with 92% of participants demonstrating correct vaccine administration techniques after
training. The findings indicate that the FFS approach effectively enhances livestock and poultry management knowledge and technical capacity
among rural farmers. Regular participatory training, improved vaccine accessibility, and gender-inclusive extension programs are recommended to
support sustainable poultry production in remote regions.
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Introduction
Background

Livestock and Poultry production is a critical component of ru-
ral livelihoods in developing countries, providing a reliable source
of high-quality protein (meat and eggs), income generation, and
economic empowerment, particularly for women [1,2]. In Pakistan,
the poultry sector contributes significantly to the national econo-
my, with backyard poultry systems playing an essential role in food
security and poverty alleviation in rural areas [3]. Chitral, a remote
mountainous district in Khyber Pakhtunkhwa, Pakistan, is char-
acterized by challenging topography, limited access to veterinary
services, and vulnerable agricultural systems [4]. The region’s rural
communities depend heavily on livestock and poultry for their sub-
sistence and economic well-being [5]. However, poultry production
in these areas faces numerous constraints, including [6-10]. The
Farmer Field School (FFS) is a participatory extension approach
that originated from integrated pest management programs in Asia
[11].

It emphasizes experiential, hands-on learning where farmers
observe, analyse, and make decisions based on field conditions
[12]. The FFS approach has been successfully adapted for livestock
and poultry extension, demonstrating positive impacts on knowl-
edge, practices, and productivity [13,14]. Human resource develop-
ment through FFS interventions focus on building farmers’ capacity
to identify problems, implement solutions, and adopt sustainable

Training Modules

practices [15]. This approach is particularly relevant for women
farmers, who often face barriers to accessing traditional extension
services [16]. Despite the recognized potential of FFS approaches,
limited research has evaluated their effectiveness in poultry pro-
duction development in remote Pakistani mountain regions. This
study assessed the effect of human resource development through
FFS interventions on poultry production knowledge, practices, and
outcomes among rural farmers in Chitral.

Materials and Methods
Study Area

The study was conducted in Upper and Lower Chitral districts
of Khyber Pakhtunkhwa, Pakistan. The region is characterized by
mountainous terrain, harsh winters, and limited access to veteri-
nary services. Livestock and poultry production play an important
role in rural livelihoods.

Study Design

A participatory intervention study was conducted using the
Farmer Field School approach. Pre- and post-training assessments
were used to evaluate knowledge improvement, while practical
demonstrations assessed vaccination skills.

Training Intervention

Training sessions were conducted between July 2024 and
March 2025 across 27 villages. A total of 762 farmers participated
in three phases of the program (Table 1).

Table 1: Atotal of 762 farmers participated in three phases of the program.

Phase Period Villages Participants
Phase | July 22-27, 2024 12 villages 239 women
Phase II August 18-22, 2024 4 villages 83 women
Phase I1I March 2025 11 villages 440 farmers

Table 2: The livestock and poultry production training module covered.

Topic

Content

Importance of livestock and Poultry

Livelihood significance, nutritional benefits, economic potential

Breed Selection

Local vs. exotic breeds, suitability for backyard systems

Disease Management

Bacterial, viral and especially Newcastle Disease (ND) signs, prevention, control strategies

Vaccination Protocols

Schedules, timing, dosage, routes of administration

Feeding Programs

Balanced nutrition, feeding patterns, feed formulation

Environmental Management

Light, water, temperature effects on production

Parasite Control

Ectoparasites, endoparasites, treatment options

Housing and Biosecurity

Shelter design, ventilation, sanitation, isolation

Practical Demonstration

Live vaccination of poultry and animal

Data Collection
Data were collected through:
»  Pre-training knowledge assessments
»  Post-training knowledge assessments

»  Practical skill evaluation during vaccination demonstra-
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tions
»  Structured participant feedback questionnaires
Data Analysis

Quantitative data were analysed using descriptive statistics.
Knowledge improvement was calculated by comparing pre- and
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post-training percentages. Participant feedback was analysed using
thematic categorization.

Results
Participant Demographics
A total of 762 farmers participated in the training program, in-

cluding 542 women (71.1%) and 220 men (28.9%). The majority of

Table 3: Pre- and Post-Training Knowledge Scores.

participants were smallholder farmers practicing backyard poultry
and livestock production.

Knowledge Assessment

Pre- and post-training assessments revealed significant im-
provements in knowledge across all poultry and livestock manage-
ment topics (Table 3).

Topic Pre-Training (%) Post-Training (%) Improvement (%)
Livestock and poultry Diseases recognition 23 89 +66
Vaccination protocols 18 85 +67
Biosecurity measures 12 78 +66
Feeding programs 35 88 +53
Breed selection 42 91 +49
Parasite control 28 82 +54
Housing management 31 86 +55

Practical Skill Acquisition
During the live vaccination demonstration:

»  92% of participants demonstrated correct vaccine admin-
istration technique post-training

Table 4: Thematic Analysis of Participant Feedback.

»  96% expressed strong interest in vaccine availability for
their flocks

»  88% reported confidence to administer vaccines inde-
pendently after training (Table 4)

Theme Frequency (%) Representative Quotes
Need for regular training 94 Training should be repeated at least three times a year
Fodder formulation training 89 Training on concentrate formula ration making is essential”
Vaccine accessibility 87 We need vaccines available in our villages
Advanced training opportunities 76 We want 7-10 days of advanced training at a government institute
Breeding support 68 A breeding bull is required for natural breeding

Knowledge Dissemination
Participants reported sharing training content with:

»  Family members (92%)

Village Coverage

Table 5: Geographic Distribution of Training.

»  Neighbours (78%)
»  Community groups (54%)

»  Extended family in other villages (41%)

District Union Councils Villages Participants
Upper Chitral Laspur, Mastuj, Yarkhun 23 679
Lower Chitral Kalasha Valleys, Ayun 4 83
Total 5+ 27 762
Participant Feedback Regular training sessions throughout the year

Most participants expressed strong interest in continued train-
ing and improved veterinary support. Key recommendations in-

cluded:

YV V V V

Training on poultry feed formulation
Improved access to vaccines in villages

Advanced technical training programs
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Discussion

The significant improvements in knowledge scores across all
livestock and poultry management topics demonstrate the effec-
tiveness of the Farmer Field School approach for human resource
development in rural areas. The increase from 23% to 89% in
bacterial and viral diseases and especially the Newcastle Disease
recognition is particularly noteworthy, as ND remains the most
devastating disease affecting backyard poultry in Pakistan [6,17].
Previous studies have similarly reported that participatory exten-
sion approaches can substantially improve disease awareness and
control [18,19]. The 92% success rate in practical vaccine adminis-
tration skills acquisition highlights the value of hands-on demon-
strations. Research by Bagnol et al. [20]. Emphasized that practical
training is essential for building confidence in vaccine administra-
tion among women farmers. Our findings align with studies show-
ing that experiential learning significantly outperforms purely the-
oretical instruction in agricultural extension [21,22].

The inclusion of 542 women farmers (71.1% of total partici-
pants) reflects the project’'s commitment to gender-inclusive ex-
tension services. Women in Chitral traditionally manage backyard
poultry, yet often lack access to formal training opportunities
[10,23]. The high participation rate and positive feedback suggest
that FFS approaches are particularly well-suited for reaching wom-
en farmers in conservative, remote communities [24]. Research in
South Asia has demonstrated that empowering women through
poultry extension leads to improved household nutrition, increased
income, and enhanced decision-making power [25, 26]. The strong
demand for advanced training expressed by participants (76%) in-
dicates a desire to further develop their capacities and potentially
serve as community resource persons. The participant recommen-
dation for training to be conducted three times annually (94% of
respondents) underscores the need for sustained capacity-building
interventions.

Single training events often yield limited long-term impact
without follow-up support [27]. Regular FFS sessions could estab-
lish continuous learning cycles, enabling farmers to address emerg-
ing challenges and reinforce practices [28]. The knowledge dissem-
ination observed (92% sharing with family members, 78% with
neighbours) suggests multiplier effects beyond direct participants.
This aligns with social learning theory and studies demonstrating
that trained farmers become important information sources in
their communities [29,30].

Conclusion

This study demonstrates that the Farmer Field School approach
significantly enhances livestock and poultry production knowl-
edge, practical skills, and capacity among rural farmers in Chitral,
Pakistan [31-34]. The training reached 762 farmers across 27 vil-
lages, with substantial improvements in disease recognition (66%
increase), vaccination protocols (67% increase), and biosecurity
practices (66% increase). Practical skill acquisition was high, with
92% of participants demonstrating correct vaccine administration
post-training. Participant feedback emphasized the need for regu-
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lar training (three times annually), specialized fodder formulation
sessions, improved vaccine accessibility, and advanced training
opportunities. The strong demand for continued capacity building
underscores the effectiveness and perceived value of participatory,
hands-on extension methodologies.

Recommendations

»  Regular training cycles: Implement FFS sessions three
times annually to reinforce learning

»  Fodder and feed training: Develop specialized modules on
concentrate ration formulation

»  Vaccine supply chains: Establish reliable vaccine distribu-
tion systems in remote villages

»  Advanced training: Provide 7-10 days residential training
for selected women farmers

»  Breeding support: Introduce improved breeding stock for
poultry and livestock

»  Community extension workers: Train women farmers as
community-based animal health workers
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