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Abstract 
Livestock production plays a key role in Afghanistan’s agriculture, rural livelihoods, and food security; howev-

er, productivity remains below regional and global averages. This review examines how improved management 

practices and modern technologies can enhance livestock production under Afghanistan’s socio-economic and 

agro-ecological conditions. Relevant peer-reviewed publications, reports of international organizations, and na-

tional policy documents were reviewed. The analysis focused on feeding and nutrition, animal health, housing 

and welfare, genetic improvement, record keeping, and digital livestock technologies. The review indicates that 

low-quality feed resources, limited veterinary services, poor infrastructure, and low genetic potential are major 

constraints to livestock development. Evidence suggests that balanced feeding, improved housing, community-

based breeding programs, and digital management tools can increase milk and meat production, improve repro-

ductive performance, reduce disease incidence and mortality, and enhance animal welfare and farm efficiency. 

However, adoption remains limited due to financial, institutional, infrastructural, and sociocultural barriers. The 

study concludes that integrating improved management practices with locally adapted technologies, supported 

by effective policies, capacity building, and public–private partnerships, is essential for sustainable livestock 

development and improved rural livelihoods in Afghanistan. 
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تکنالوژی های نوین    ګیری های مدیریتی و کار تولیدات حیوانی از طریق بهبود شیوه   کمیت و کیفیت افزایش  

 در افغانستان 

 ۱زاده یعبدالجمیل غن ،۱یعبدالغفور مراد،  ۱الخالق سایسعبد
 افغانستان  کابل، کابلپوهنتون ، زراعت ځیپوهن ،علوم حیوانیدیپارتمنت ۱

  

 خلاصه 

وری آن همچنان  کند؛ با این حال، میزان بهرهتولیدات مالداری نقش اساسی در زراعت، معیشت روستایی و امنیت غذایی افغانستان ایفا می 

های نوین  یافتهٔ مدیریت و تکنالوژی های بهبودکند که چگونه شیوهای و جهانی است. این مقالهٔ مروری بررسی میتر از اوسط منطقهپایین

بوممی و  اقتصادی  اجتماعی،  شرایط  در  را  مالداری  تولیدات  علمی  توانند  مقالات  منظور،  این  برای  دهند.  ارتقا  افغانستان  زراعی  شناختی 

گزارش داوری  سازمان شده،  بینهای  صحت  های  جیره،  و  تغذیه  مدیریت  بر  تحلیل  گرفتند.  قرار  بررسی  مورد  ملی  پالیسی  اسناد  و  المللی 

های دیجیتالی مالداری متمرکز بود. نتایج این مرور  رفاه حیوانات، بهبود جنتیکی، ثبت و نگهداری سوابق، و تکنالوژی   حیوانات، جایگاه و

ترین  دهد که منابع غذای با کیفیت پایین، دسترسی محدود به خدمات وترنری، زیربناهای ضعیف و ظرفیت جنتیکی پایین از مهم نشان می

به محدودیت افغانستان  در  مالداری  توسعهٔ  میهای  می شمار  نشان  موجود  شواهد  نگهداری،  روند.  جایگاه  بهبود  متوازن،  تغذیهٔ  که  دهد 

توانند تولید شیر و گوشت را افزایش داده، عملکرد تولیدمثلی را بهبود  های اصلاح نژاد مبتنی بر جامعه و ابزارهای مدیریت دیجیتالی میبرنامه

ها و  کارگیری این روشها و تلفات را کاهش دهند و رفاه حیوانات و موثریت فارم را ارتقا بخشند. با این وجود، به بخشند، میزان بروز بیماری 

مجله څېړنیزه علمي -علم او فن  
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نتیجه تکنالوژی  مطالعه  این  است.  محدود  همچنان  فرهنگی  ـ  اجتماعی  و  زیربنایی  نهادی،  مالی،  موانع  دلیل  به  می ها  ادغام  گیری  که  کند 

بهبودشیوه پالیسیهای  طریق  از  حمایت  با  همراه  محلی،  شرایط  با  سازگار  تکنالوژی¬های  با  مدیریتی  ظرفیتیافتهٔ  مؤثر،  و های  سازی 

 های بخش دولتی و خصوصی، برای توسعهٔ پایدار مالداری و بهبود معیشت روستایی در افغانستان ضروری است. مشارکت 

 های نوین، زراعت پایداروری، مدیریت، تکنالوژی افغانستان، مالداری، بهره   کلیدی:   ېمات کل 

 

Introduction 

Livestock production constitutes a central pillar of Afghanistan’s agricultural economy and rural 

livelihood systems (FAO, 2019). A substantial proportion of rural households rely on livestock to ful-

fill essential nutritional requirements through the supply of meat and dairy products and to generate 

income from animal-derived outputs such as wool and hides  ،to provide draft power for crop produc-

tion, and to serve as a critical source of financial security during periods of economic and environ-

mental shocks (FAO, 2019). Livestock production systems in Afghanistan are predominantly charac-

terized by the rearing of small ruminants, particularly sheep and goats, alongside cattle and poultry, 

which collectively dominate the national livestock sector (FAO, 2019; World Bank, 2019). 

   Despite its significant contribution to rural livelihoods and national food security, livestock 

productivity in Afghanistan remains substantially below both regional and global averages (World 

Bank, 2014). Empirical evidence suggests that this productivity gap reflects a complex interplay of 

structural, institutional, and environmental constraints. First, suboptimal feeding and nutrition practic-

es —often characterized by reliance on low-quality communal pastures and inadequate supplementa-

tion undermine animal growth, reproduction, and lactation performance (FAO, 2018). Second, the 

widespread prevalence of infectious and parasitic diseases, coupled with limited disease surveillance 

and preventive health programs, results in high morbidity and mortality rates that further depress 

productivity (MAIL, 2022). Third, the genetic potential of the national livestock population remains 

low, as indigenous breeds are rarely improved through systematic breeding programs or access to 

high-yield germplasm (FAO, 2018).  

Compounding these biophysical limitations are weak veterinary and extension services, which 

constrain farmers’ access to essential animal health care, technical knowledge, and productivity-

enhancing inputs (MAIL, 2022). Access to formal markets and agricultural inputs is also restricted by 

poor infrastructure, insecure supply chains, and limited rural service provision, thereby reducing in-

centives for investment in improved livestock management (World Bank, 2014). Furthermore, Af-

ghanistan’s livestock sector is increasingly vulnerable to climate change impacts: rising temperatures, 

recurrent droughts, progressive rangeland degradation, and intensifying water scarcity exacerbate feed 

shortages and elevate stress on animals, with negative consequences for reproductive efficiency and 

overall productivity (Thornton & Herrero, 2015). Collectively, these multifaceted challenges under-

score the need for integrated policy interventions that simultaneously address animal health, genetics, 

feed systems, service delivery, and climate adaptation strategies in order to sustainably enhance live-

stock productivity in the country. 

    At the global level, the adoption of improved livestock management strategies and advanced 

technologies—including precision livestock farming, smart agriculture applications, and digital deci-

sion-support systems—has demonstrated significant potential for improving animal productivity, wel-

fare, and sustainability (Banhazi et al., 2012; Berckmans, 2017). However, the adoption of these in-

novations in Afghanistan remains limited. Therefore, this narrative review aims to examine the oppor-

tunities and challenges for improving livestock productivity in Afghanistan by focusing on six key 

areas: (1) feeding and nutrition management, (2) animal health and disease control, (3) housing and 
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animal welfare, (4) genetic improvement and breeding programs, (5) record-keeping and farm man-

agement practices, and (6) the application of precision livestock farming and digital agriculture tech-

nologies. The review further evaluates the constraints to adoption and identifies policy and institu-

tional measures required to support sustainable livestock development under Afghanistan’s socio-

economic and agro-ecological conditions. 

 

Methodology 

This review adopts a narrative literature review approach to synthesize and interpret existing 

knowledge on livestock productivity, management practices, and technological innovations in animal 

production systems. A comprehensive literature search was conducted using major scientific data-

bases, including Scopus, Web of Science, ScienceDirect, Google Scholar, and CAB Abstracts. In ad-

dition, reports and policy documents published by international organizations such as the Food and 

Agriculture Organization (FAO), the World Bank, and the Organisation for Economic Co-operation 

and Development (OECD) were consulted to provide broader institutional and policy perspectives. 

The literature search focused on publications released between 2010 and 2025. Relevant studies 

were identified using combinations of keywords including “livestock productivity,” “animal produc-

tion systems,” “livestock nutrition,” “feeding management,” “animal health,” “disease control,” “ani-

mal welfare,” “housing systems,” “genetic improvement,” “livestock breeding,” “precision livestock 

farming,” “digital agriculture,” “smart farming,” and “Afghanistan livestock sector.” Following the 

screening process, approximately 40 peer-reviewed articles and authenticated institutional reports 

were selected based on their relevance, scientific quality, and contribution to the review objectives. 

The selected literature was analyzed and synthesized across six major thematic areas: (i) livestock 

feeding and nutritional management, (ii) housing systems and animal welfare, (iii) animal health and 

disease control, (iv) genetic improvement and breeding strategies, (v) precision livestock farming 

technologies, and (vi) digital agriculture applications. Due to the limited availability of empirical stud-

ies conducted in Afghanistan, evidence from comparable low- and middle-income countries was also 

examined. These findings were critically assessed and contextualized to reflect Afghanistan’s socio-

economic conditions, production systems, and agro-ecological characteristics. 

Pakistan, Ethiopia, and Nepal were selected as comparator countries because they share several 

important characteristics with Afghanistan that are relevant to livestock production and rural devel-

opment. These countries have large rural populations that depend heavily on agriculture and livestock 

for their livelihoods, predominantly smallholder-based farming systems, and significant reliance on 

mixed crop–livestock and pastoral production systems. In addition, they face similar challenges, in-

cluding feed shortages, animal disease burdens, limited access to veterinary and extension services, 

weak market integration, and increasing vulnerability to climate change. Despite these constraints, all 

three countries have implemented various livestock development interventions, including improved 

breeding programs, community-based animal health services, and digital agricultural innovations. 

Therefore, comparing Afghanistan with Pakistan, Ethiopia, and Nepal provides valuable insights into 

practical and context-relevant strategies that could support sustainable improvements in livestock 

productivity under similar socio-economic and agro-ecological conditions. 
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Results 

Livestock Production in Afghanistan 

    Livestock production in Afghanistan is largely dominated by extensive and semi-extensive sys-

tems that depend primarily on natural rangelands, seasonal mobility, and traditional grazing practices. 

Transhumant and pastoral production systems remain widespread, particularly among nomadic and 

semi-nomadic populations such as the Kuchi communities, for whom livestock constitutes the princi-

pal livelihood asset (FAO, 2019). These systems are typically characterized by low levels of external 

input use, limited mechanization, and minimal adoption of improved animal breeds, balanced rations, 

or commercially formulated feeds. 

    Although such traditional production systems are relatively well adapted to Afghanistan’s harsh 

climatic conditions, fragile ecosystems, and chronic resource limitations, they are frequently associat-

ed with low levels of productivity at the animal level. Inadequate feed quantity and quality, persistent 

disease challenges, and suboptimal herd and health management practices collectively constrain 

growth rates, reproductive performance, and milk yields (World Bank, 2014). Moreover, increasing 

pressure on communal grazing lands, driven by rising livestock numbers, prolonged droughts, and 

weak rangeland governance, has led to widespread overgrazing and progressive rangeland degrada-

tion, further diminishing forage availability and adversely affecting livestock performance and system 

sustainability (Darnhofer et al., 2016). 

The interaction between livestock production and ecosystems is complex and highly dependent on 

geographical conditions, resource availability, and management practices. Traditional livestock pro-

duction systems are generally resource-based, relying on locally available feed resources with limited 

alternative uses, such as crop residues, natural rangelands, and marginal grazing lands unsuitable for 

crop cultivation (Steinfeld et al., 2006; Herrero et al., 2013; Thornton, 2010). In mixed farming sys-

tems, livestock and crop production are closely integrated, with livestock providing manure, draft 

power, and other inputs that contribute to soil fertility and agricultural productivity (Tarawali et al., 

2011; Herrero et al., 2010). 

Increasing global demand for livestock products has significantly altered the relationship between 

livestock production and natural resources. Modern intensive production systems are increasingly de-

pendent on externally sourced feed inputs and have become less connected to local resource bases 

(FAO, 2018; Gerber et al., 2013). Simultaneously, competition for land, water, and biomass resources 

has intensified due to urbanization, industrial development, and the expansion of biofuel production, 

increasing the opportunity cost of resources previously available to livestock production (Searchinger 

et al., 2019; Steinfeld et al., 2006). 

The geographical separation between intensive livestock operations and feed-producing areas often 

results in nutrient imbalances and the accumulation of manure and other waste products, creating en-

vironmental challenges such as water contamination and soil degradation (Gerber et al., 2013; FAO, 

2018). In contrast, grazing and mixed farming systems tend to operate as more circular production 

systems in which crop residues and animal manure are recycled within the farm (Herrero et al., 2013). 

Furthermore, the livestock sector contributes substantially to greenhouse gas emissions, including me-

thane and nitrous oxide, making it an important factor in climate change mitigation efforts (IPCC, 

2022; Gerber et al., 2013). As livestock production continues to expand globally, sustainable produc-

tion approaches will be required to increase productivity while reducing environmental impacts and 

conserving natural resources (Mottet et al., 2017; FAO, 2018). 
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Table-1: Comparative characteristics of livestock production systems in Afghanistan and selected developing 

countries 

Characteristic Afghanistan Comparable developing 

countries (e.g., Pakistan, 

Ethiopia, Nepal) 

References 

Dominant produc-

tion system 

Extensive and semi-

extensive; pastoral and 

agro-pastoral systems 

Mixed crop–livestock, pastoral, 

and semi-intensive systems 

FAO (2019); World 

Bank (2014) 

Grazing and feeding 

practices 

Heavy reliance on natu-

ral rangelands and sea-

sonal transhumance; 

limited feed supple-

mentation 

Combination of grazing, crop 

residues, and supplementary 

feeding 

FAO (2018); Thornton 

(2010) 

Level of exter-

nal inputs 
 

Very low (limited use 

of concentrates, veteri-

nary inputs, and im-

proved housing) 

Low to moderate, depending on 

region and market access 

World Bank (2014); 

Klerkx et al. (2019) 

Use of improved 

breeds 

Minimal adoption of 

improved or crossbred 

animals; dominance of 

indigenous breeds 

Increasing use of improved and 

crossbred animals in peri-urban 

areas 

FAO (2018); Thornton 

& Herrero (2015) 

Veterinary and ex-

tension services 

Weak coverage, limited 

disease surveillance and 

extension outreach 

Variable but generally stronger 

institutional support 

FAO (2019); MAIL 

(2022) 

Productivity per 

animal 

Low milk yield, growth 

rate, and reproductive 

efficiency 

Low to moderate productivity; 

higher than Afghanistan on aver-

age 

World Bank (2014); 

FAO (2018) 

Market integration Poorly integrated mar-

kets; weak infrastruc-

ture and value chains 

Better access to input and output 

markets 

World Bank (2014); 

OECD (2020) 

Environmental con-

straints 

High exposure to 

drought, rangeland deg-

radation, and water 

scarcity 

Similar challenges, but often 

with better adaptation strategies 

Darnhofer et al. (2016); 

Thornton & Herrero 

(2015) 

Adoption of modern 

technologies 

Very limited adoption 

of precision livestock 

farming and digital 

tools 

Emerging adoption of digital 

and smart agriculture technolo-

gies 

Berckmans (2017); 

Klerkx et al. (2019) 

 

Improved Livestock Feeding and Management 

Feeding and nutrition management is widely acknowledged as a primary determinant of livestock 

productivity, animal health, and system resilience, particularly within extensive and low-input produc-

tion systems typical of many developing countries (Thornton, 2010; Garnsworthy et al., 2016). In Af-

ghanistan, prevailing feeding practices are largely dependent on natural rangelands, seasonal grazing 

movements, and crop residues generated from cereal-based farming systems. These feed resources are 

generally characterized by low digestibility, insufficient crude protein levels, and imbalanced mineral 

profiles, leading to widespread nutritional deficiencies among livestock populations (FAO, 2018). 

      Pronounced seasonal variability in feed availability represents a major nutritional constraint 

across Afghan livestock systems. During winter periods and recurrent drought events, forage scarcity 

becomes severe, resulting in prolonged negative energy balance and deterioration of body condition in 
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animals. Empirical studies and development assessments have consistently linked such nutritional 

stress to reduced growth rates, depressed milk yields, extended calving intervals, compromised repro-

ductive efficiency, and weakened immune responses, thereby increasing susceptibility to endemic and 

opportunistic diseases (FAO, 2018; World Bank, 2014). 

     Addressing these constraints requires the implementation of integrated feeding and feed man-

agement trategies that improve both feed quality and utilization efficiency. The formulation of nutri-

tionally balanced rations tailored to species, age, and physiological status particularly during late ges-

tation, early lactation, and growth phases has been shown to significantly enhance productivity out-

comes under smallholder and pastoral conditions (Garnsworthy et al., 2016). Strategic supplementa-

tion with protein-rich feeds, energy sources, and mineral–vitamin premixes plays a critical role in cor-

recting dietary deficiencies and improving milk production, fertility, and animal survival rates (FAO, 

2018; Khan et al., 2015). Organic acids, particularly citric acid, have emerged as effective nutritional 

interventions to improve feed utilization and productivity in broiler chickens under Afghan farming 

conditions (Sahes et al., 2025). 

     In addition to ration-based interventions, the development of improved forage resources repre-

sents a key pathway for strengthening feed security and reducing pressure on degraded rangelands. 

The introduction of cultivated fodder crops, forage legumes, and improved pasture species particular-

ly those adapted to drought-prone environments has demonstrated substantial potential to enhance 

feed availability and nutritional quality (Thornton, 2010; Darnhofer et al., 2016). Furthermore, forage 

conservation practices such as haymaking and silage production enable the storage of surplus biomass 

during periods of seasonal abundance, thereby mitigating feed shortages during winter and dry sea-

sons and contributing to more stable livestock performance throughout the year (Thornton, 2010; 

FAO, 2018). 

     Overall, strengthening feeding and nutrition management through a combination of balanced ra-

tion formulation, targeted supplementation, forage development, and feed conservation constitutes a 

foundational strategy for improving livestock productivity and sustainability in Afghanistan. Never-

theless, the effective adoption of these interventions is contingent upon supportive extension services, 

farmer capacity building, and improved access to affordable feed inputs that are compatible with local 

agro-ecological and socio-economic conditions (World Bank, 2014; Klerkx et al., 2019). Many stud-

ies have concluded that phytogenic feed additives, such as cinnamon, oregano, thyme, ginger, peper-

ment and moringa…, can enhance feed efficiency, carcass characteristics, productivity, disease, and 

antioxidant resistance in farm animals (Sahes et al., 2024; Nastoh et al., 2024; Nastoh et., 2025; Nas-

toh et al., 2026).  

Among the feeding and nutrition interventions discussed, forage development, feed conservation 

practices, and strategic supplementation are likely to be the most feasible and impactful options for 

Afghanistan in the short to medium term. Given the country's heavy dependence on natural range-

lands, recurrent droughts, and limited financial resources among smallholder farmers, the introduction 

of drought-tolerant forage crops, improved pasture management, haymaking, and silage production 

can significantly improve year-round feed availability at relatively low cost. Strategic supplementa-

tion using locally available feed resources and mineral mixtures also offers a practical approach to 

addressing major nutritional deficiencies. In contrast, the widespread adoption of precision feeding 

technologies and commercially formulated rations may be constrained by limited infrastructure, tech-

nical capacity, and economic resources. Therefore, priority should be given to scalable and locally 

adapted feed management interventions that can be readily implemented under Afghanistan’s existing 

production systems while gradually integrating more advanced nutritional technologies as institutional 

and market conditions improve. 
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Housing and Animal Walefare 

Appropriate housing conditions and adherence to animal welfare principles are fundamental to 

safeguarding livestock health, optimizing productive performance, and ensuring sustainable produc-

tion systems. In Afghanistan, livestock shelters are predominantly traditional in design and frequently 

lack essential features such as adequate ventilation, effective waste management, and sufficient insu-

lation against extreme seasonal temperatures. These deficiencies contribute to elevated levels of ther-

mal stress, poor hygiene, and increased exposure to infectious agents, thereby heightening disease 

incidence and negatively affecting animal performance (McManus et al., 2016; FAO, 2019). 

     The adoption of improved housing designs that provide sufficient floor space, effective air cir-

culation, proper drainage, and hygienic resting areas has been shown to significantly enhance animal 

comfort and welfare outcomes. Enhanced welfare conditions reduce physiological and behavioral 

stress responses, improve feed intake and feed conversion efficiency, and support normal reproductive 

function, ultimately leading to higher productivity and improved animal longevity (Fraser, 2008; Caja 

et al., 2016). Moreover, welfare-oriented housing systems facilitate better disease prevention and 

management by enabling improved sanitation and biosecurity practices, which are particularly critical 

in low-input livestock systems (Caja et al., 2016; World Bank, 2014). 

Animal welfare is widely recognized as a multidimensional concept encompassing both the physi-

cal and psychological well-being of animals. Achieving high welfare standards requires minimizing 

pain, stress, hunger, thirst, and other sources of discomfort while ensuring that animals can express 

normal biological functions and behaviors (Fraser, 2008; Mellor, 2016). Adequate nutrition and con-

tinuous access to clean water are fundamental components of animal welfare because they support 

health, physiological functioning, productivity, and overall well-being (Webster, 2016; Dawkins, 

2023). 

Nutritional deficiencies or imbalanced diets can impair growth, reproduction, immune competence, 

and metabolic functions, thereby negatively affecting animal welfare. Malnutrition occurs when the 

quantity or quality of nutrients supplied fails to meet the animal’s physiological requirements. Con-

versely, well-balanced feeding programs contribute not only to productive performance but also to 

disease resistance and behavioral stability (FAO, 2023; Dawkins, 2023). 

Feeding behavior provides valuable insights into animal welfare status. Animals must be able to 

access feed and water without excessive competition, stress, or restriction. In group-housed produc-

tion systems, factors such as stocking density, feeder design, social hierarchy, and feeding manage-

ment influence feeding patterns and resource access (Estevez et al., 2021; OIE, 2023). Changes in 

feed intake, feeding frequency, or feeding behavior may serve as early indicators of stress, disease, or 

welfare challenges and are increasingly used as welfare assessment tools in modern livestock systems 

(Mellor et al., 2020; Berckmans, 2017). 

     For all the above, it is argued that the disciplines of nutrition and animal behavior need to be in-

tegrated in order to more fully consider the implications of feeding behavior and nutrition on animal 

well-being. 

Record-Keeping and Farm Management 

       Systematic record-keeping constitutes a core component of efficient livestock farm manage-

ment, as it provides the empirical basis for planning, monitoring, and evaluating herd performance. 

However, within traditional livestock production systems in Afghanistan, the practice of maintaining 

structured farm records remains limited and largely informal. The absence of reliable records on key 

parameters such as breeding events, animal health interventions, feeding regimes, and production out-
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puts constrains farmers’ ability to assess productivity trends, identify management bottlenecks, and 

implement timely corrective actions (Hostiou, 2012; FAO, 2019). 

      Accurate and consistent farm records enable evidence-based decision-making by facilitating 

the monitoring of reproductive efficiency, disease incidence, feed utilization, and overall production 

performance. Such information is essential for improving herd organization, optimizing resource allo-

cation, and enhancing economic efficiency, particularly in low-input and smallholder livestock sys-

tems (Hostiou, 2012). 

     Recent advances in digital agriculture have introduced novel opportunities to strengthen record-

keeping and farm management through the use of mobile-based applications, digital logbooks, and 

integrated farm management software. When appropriately adapted to local contexts and supported by 

extension services and capacity-building initiatives, these digital tools can significantly improve data 

accuracy, accessibility, and timeliness, even among smallholder and pastoral livestock producers 

(Eastwood et al., 2017). Improved access to farm-level data through digital platforms has the potential 

to enhance decision-support processes, promote better management practices, and ultimately contrib-

ute to increased livestock productivity and sustainability in resource-constrained settings. 

Table 2. Comparison between traditional and digital livestock farm management systems 

Dimension Traditional farm man-

agement 

Digital farm management References 

Record-keeping 

method 

Informal, memory-based, 

or paper records; often 

incomplete 

Digital records using mobile 

apps, software, and cloud-

based systems 

Hostiou & Dedieu 

(2012); Eastwood et al. 

(2017) 

Data accuracy and 

consistency 

Low accuracy; prone to 

loss and human error 

High accuracy with automated 

data entry and standardized 

formats 

Eastwood et al. (2017) 

Monitoring of an-

imal performance 

Limited and irregular 

monitoring 

Continuous or real-time moni-

toring of health, reproduction, 

and production 

Berckmans (2017); 

Eastwood et al. (2017) 

Decision-making 

process 

Experience-based and 

reactive 

Data-driven and proactive de-

cision-support 

Hostiou & Dedieu (2012) 

Labor efficiency Labor-intensive with high 

time requirements 

Reduced labor through auto-

mation and digital tools 

Eastwood et al. (2017) 

Disease and health 

management 

Delayed detection of 

health problems 

Early detection through alerts, 

trends, and predictive analytics 

Berckmans (2017); Caja 

et al. (2016) 

Reproductive 

management 

Irregular breeding records 

and low reproductive effi-

ciency 

Improved breeding control 

through precise record tracking 

Hostiou & Dedieu 

(2012); Eastwood et al. 

(2017) 

Economic and 

financial analysis 

Rarely conducted; limited 

cost tracking 

Integrated cost–benefit analy-

sis and financial planning 

World Bank (2014); 

Eastwood et al. (2017) 

Accessibility for 

smallholders 

High (low cost, familiar 

practices) 

Conditional; requires training, 

infrastructure, and technical 

support 

Klerkx et al. (2019) 

Scalability and 

long-term planning 

Limited scalability High potential for scaling and 

long-term strategic planning 

Eastwood et al. (2017) 
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   As illustrated in Table 2, digital farm management systems offer substantial advantages over 

traditional practices in terms of data accuracy, decision support, and productivity, although their suc-

cessful adoption in smallholder contexts depends on adequate training and institutional support. 

Modern Technologies for Enhancing Livestock Productivity 

Precision Livestock Farming (PLF) 

      Precision Livestock Farming (PLF) encompasses the integration of advanced sensor-based 

technologies, automated monitoring systems, and data-driven analytical tools to enable continuous 

and objective assessment of livestock and their surrounding environments (Banhazi et al., 2012). Core 

PLF technologies include wearable and implantable sensors, imaging systems, acoustic sensors, and 

automated live-weight measurement devices, which collectively generate real-time data on animal 

health status, behavior patterns, physiological responses, and productive performance (Rutten et al., 

2013). 

    By facilitating continuous monitoring at the individual-animal level, PLF systems enhance the 

early detection of health disorders, allow timely intervention before clinical symptoms become severe, 

and support more precise and efficient feeding and reproductive management strategies. Empirical 

evidence indicates that the application of PLF contributes to improvements in productivity, feed-use 

efficiency, reproductive performance, and overall animal welfare, while simultaneously reducing la-

bor demands and management-related uncertainties (Berckmans, 2017; Neethirajan, 2020). 

Although PLF technologies were initially developed and adopted within highly intensive live-

stock production systems in developed countries, recent technological advancements have led to the 

emergence of lower-cost, modular, and scalable solutions. These innovations hold considerable poten-

tial for adaptation within emerging livestock systems, including commercial and peri-urban farms in 

Afghanistan, provided that supportive infrastructure, technical training, and institutional frameworks 

are in place (FAO, 2021).  Despite the potential benefits of Precision Livestock Farming technologies, 

their widespread implementation in Afghanistan faces significant challenges, including limited access 

to electricity and internet connectivity, inadequate technical expertise, high initial investment costs, 

and the predominance of smallholder and extensive livestock production systems. Therefore, the di-

rect adoption of advanced PLF systems commonly used in developed countries may not be feasible in 

the short term.  

A more practical approach would involve the gradual introduction of low-cost and user-friendly 

technologies, such as mobile phone–based record-keeping applications, digital animal identification 

systems, simple health-monitoring devices, and community-based advisory platforms. Pilot projects 

implemented through government agencies, universities, non-governmental organizations, and pri-

vate-sector partnerships could help demonstrate the economic benefits of these technologies and build 

local technical capacity. As infrastructure, digital connectivity, and farmer awareness improve, more 

advanced PLF applications could be progressively integrated into commercial and peri-urban live-

stock production systems in Afghanistan. 

Smart Agriculture and Digital Technologies 

    Smart agriculture involves the incorporation of information and communication technologies 

(ICT), artificial intelligence (AI), and Internet-of-Things (IoT) devices into agricultural production 

systems to enable more precise, efficient, and data-driven management (OECD, 2019). Within the 

livestock sector, these technologies facilitate automated feeding, water supply regulation, microcli-

mate control in housing systems, and continuous monitoring of animal performance parameters (Silva 

et al., 2020). 
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      Beyond on-farm automation, digital platforms can enhance access to critical support services, 

including veterinary advice, extension guidance, and market intelligence. In the context of Afghani-

stan, where mobile phone penetration is steadily increasing, the deployment of digital advisory ser-

vices offers a promising mechanism to bridge information gaps, support evidence-based decision-

making, and improve overall livestock management practices (Klerkx et al., 2019; FAO, 2021). Such 

innovations can be particularly transformative for smallholder and peri-urban producers, where tradi-

tional service delivery is often limited. 

Genetic Improvement and Breeding Technologies 

     Genetic improvement represents a strategic, long-term approach for increasing livestock 

productivity, resilience, and adaptability to environmental stressors. Key interventions include the 

selection of superior animals, implementation of controlled mating schemes, and crossbreeding pro-

grams aimed at enhancing growth rates, milk production, reproductive efficiency, and disease re-

sistance (Bishop & Woolliams, 2014). 

      In Afghanistan, formal breeding programs remain scarce, and uncontrolled mating practices 

are prevalent, limiting the genetic potential of national livestock populations. To address this chal-

lenge, community-based breeding programs, supported by basic record-keeping and extension ser-

vices, have been proposed as a practical and scalable approach for genetic enhancement. Such pro-

grams can leverage local knowledge while gradually introducing improved breeding strategies to 

strengthen herd performance and productivity (FAO & World Bank, 2019; Thornton, 2010). Also,  ar-

tificial insemination has demonstrated considerable potential in improving reproductive efficiency and 

genetic dissemination in poultry systems in Afghanistan (Sahes et al., 2024). 

Table 3. Effects of Modern Technologies and Genetic Improvement Interventions on Livestock Productivity 

Dimension Modern Technologies Genetic Improvement & 

Breeding 

References 

Objective Real-time monitoring, automated 

management, precision feeding, 

and welfare improvement 

Long-term enhancement of 

growth, milk yield, 

reproductive efficiency, and 

disease resistance 

Berckmans (2017); 

Bishop & Woolliams 

(2014) 

Core tools Wearable sensors, cameras, 

microphones, automated 

weighing, IoT devices, AI 

platforms 

Controlled mating, selection 

of superior animals, and 

crossbreeding programs 

Rutten et al. (2013); 

FAO & World Bank 

(2019) 

Data utilization Continuous data collection, 

predictive analytics, decision-

support systems 

Performance and pedigree 

records to guide selection and 

breeding decisions 

Eastwood et al. 

(2017); Hostiou & 

Dedieu (2012) 

Time horizon 

for impact 

Short- to medium-term; 

immediate improvements in 

management and productivity 

Medium- to long-term; 

cumulative genetic gains over 

generations 

Berckmans (2017); 

Bishop & Woolliams 

(2014) 

Adoption 

context 

Suitable for commercial, peri-

urban, and progressively 

smallholder farms; depends on 

infrastructure and training 

Community-based or 

structured breeding programs; 

feasible in smallholder and 

pastoral systems 

FAO (2021); 

Thornton (2010) 

Cost 

considerations 

Initial investment can be high; 

scalable low-cost solutions 

emerging 

Costs associated with record-

keeping, controlled mating, 

and extension support; lower 

FAO & World Bank 

(2019); Klerkx et al. 

(2019) 
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technological requirements 

Benefits Early disease detection, 

optimized feeding, improved 

welfare, labor efficiency, higher 

productivity 

Genetic resilience, higher 

milk/meat yield, improved 

reproduction, disease 

resistance 

Neethirajan (2020); 

Bishop & Woolliams 

(2014) 

Limitations Requires technical skills, reliable 

electricity/internet, and 

maintenance 

Slow realization of benefits, 

risk of inbreeding if poorly 

managed, requires consistent 

record-keeping 

Berckmans (2017); 

FAO & World Bank 

(2019) 

Relevance to 

Afghanistan 

Promising for commercial/peri-

urban farms; adaptation needed 

for smallholders 

High potential; community-

based breeding can gradually 

improve national herd 

genetics 

FAO (2021); 

Thornton (2010) 

    Table 3 provides a comparative overview of modern technological solutions and genetic improvement 

strategies for enhancing livestock productivity. While modern technologies offer rapid gains in management 

efficiency and welfare, genetic improvement programs provide sustainable long-term productivity enhance-

ments, particularly when integrated with proper record-keeping and extension support. Both approaches can be 

adapted to the Afghan context with appropriate technical, infrastructural, and institutional support. 

 

Animal Health and Disease Control Technologies 

Animal health constraints constitute one of the most significant factors limiting livestock produc-

tivity in Afghanistan. The sector is particularly affected by several endemic and economically im-

portant diseases, including foot-and-mouth disease (FMD), peste des petits ruminants (PPR), brucel-

losis, anthrax, mastitis, parasitic infestations (internal and external parasites such as ticks and gastro-

intestinal worms), and Newcastle disease in poultry. These diseases are responsible for high morbidi-

ty, reduced growth rates, decreased milk and meat production, reproductive failures, and significant 

mortality losses across livestock systems in the country (FAO, 2018; MAIL, 2022). 

The adoption of modern animal health technologies offers effective solutions to mitigate these 

constraints. Structured vaccination campaigns targeting priority diseases such as FMD, PPR, brucello-

sis, and Newcastle disease can significantly reduce outbreak frequency and severity. Similarly, regular 

deworming programs and parasite control strategies improve weight gain, milk yield, and overall an-

imal condition. Biosecurity measures, including controlled animal movement, quarantine practices, 

and improved farm hygiene, are critical in limiting disease transmission, particularly in smallholder 

and peri-urban systems. 

Furthermore, the integration of sensor-based health monitoring systems—including wearable de-

vices, automated temperature and activity trackers, and early-warning alert systems—enables contin-

uous detection of early clinical signs such as fever, reduced feed intake, lameness, and abnormal be-

havior, allowing for timely veterinary intervention before diseases become severe or widespread 

(Steeneveld et al., 2015; Berckmans, 2017). 

These technologies not only enhance productivity by reducing disease-related losses but also im-

prove animal welfare, reproductive performance, and feed efficiency. However, in Afghanistan, their 

effective implementation requires adaptation to local production systems, strengthening of veterinary 

infrastructure, improved vaccine supply chains, and targeted capacity-building for farmers and animal 

health workers (FAO, 2018; WOAH, 2021). 
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Constraints to Technology Adoption 

      Adoption of modern livestock technologies in Afghanistan faces multiple interrelated con-

straints that limit their effectiveness and widespread uptake. These challenges can be broadly catego-

rized into economic, infrastructural, human capacity, and institutional factors. Understanding these 

barriers is critical for designing interventions that are both feasible and sustainable within the Afghan 

context (FAO, 2021; Klerkx et al., 2019). 

    Emerging technologies are playing an increasingly important role in improving animal health 

management and disease control. Advances in genomics, proteomics, diagnostics, and vaccine devel-

opment have enhanced the ability to detect, prevent, and manage livestock diseases more effectively 

than traditional approaches. These innovations contribute to reduced disease incidence, improved 

productivity, and enhanced food security in livestock production systems (FAO, 2023; WOAH, 

2024). 

Despite these advances, access to animal health technologies remains limited in many developing 

countries due to financial constraints, weak veterinary infrastructure, and inadequate private-sector 

investment. Smallholder livestock producers often face difficulties obtaining quality vaccines, diag-

nostic services, and veterinary pharmaceuticals, reducing the effectiveness of disease prevention and 

control programs (FAO, 2023). 

In Afghanistan, livestock diseases continue to constrain productivity and rural livelihoods. 

Strengthening veterinary services, improving disease surveillance systems, expanding vaccination 

programs, and facilitating access to affordable animal-health technologies are essential for improving 

livestock performance. Regional cooperation in the control of transboundary animal diseases, com-

bined with targeted public investment and international support, can further enhance the resilience and 

sustainability of the livestock sector (FAO, 2022; 2021; WOAH, 2024). 

Economic and Financial Barriers 

    High upfront costs associated with precision livestock farming tools, digital platforms, im-

proved housing systems, and advanced breeding technologies represent a significant obstacle to adop-

tion. Most Afghan livestock producers operate smallholder or semi-subsistence systems with minimal 

capital reserves and limited access to formal financial services, including credit, microfinance, insur-

ance, and government subsidies. Consequently, even when technologies are technically feasible, 

farmers may be unable to afford initial investments or ongoing maintenance costs (World Bank, 2014; 

FAO, 2021). This economic limitation is compounded by the fact that short-term productivity gains 

are often modest, while benefits from long-term interventions such as genetic improvement programs 

or PLF systems may take several production cycles to materialize. Without financial support mecha-

nisms, adoption remains constrained, particularly for the most vulnerable households in rural and re-

mote regions. 

Infrastructure and Energy Limitations 

      Adequate infrastructure and reliable energy supply are essential prerequisites for deploying dig-

ital and automated livestock technologies. In Afghanistan, however, electricity access is often inter-

mittent, internet connectivity is limited in rural and mountainous regions, and transport networks re-

main underdeveloped (OECD, 2019; FAO, 2021). These infrastructural deficiencies hinder the use of 

digital advisory services, automated feeding systems, climate-controlled housing, and sensor-based 

monitoring tools. Moreover, poor transport infrastructure restricts timely access to veterinary inputs, 

improved feed, and maintenance services, reducing the feasibility of technology adoption even in pe-

ri-urban areas. As a result, the benefits of precision livestock farming and smart agriculture remain 
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concentrated in areas with better infrastructure, leaving smallholder and remote farmers underserved 

(Klerkx et al., 2019; Eastwood et al., 2017; FAO, 2022;). 

Human Capacity and Institutional Challenges 

      Human capital limitations and institutional weaknesses constitute additional critical barriers. 

Low literacy and numeracy levels, coupled with minimal technical training, restrict farmers’ capacity 

to understand, operate, and maintain modern technologies effectively (FAO, 2021). Extension ser-

vices, which are central to transferring knowledge and building skills, remain weak, fragmented, and 

under-resourced. Furthermore, coordination among government agencies, research institutions, and 

development partners is often insufficient, limiting the delivery of integrated support packages such as 

training, maintenance, and access to inputs (Klerkx et al., 2019). Strengthening institutional capacity, 

including policy support, advisory frameworks, and farmer training programs is therefore essential to 

ensure the sustainable adoption of modern livestock technologies and to maximize their impact on 

productivity and animal welfare. 

Sociocultural and Behavioral Barriers 

    In addition to economic, infrastructural, and institutional constraints, sociocultural and behav-

ioral factors can influence technology uptake. Traditional knowledge, customary herd management 

practices, risk aversion, and limited exposure to modern methods may reduce farmers’ willingness to 

adopt new interventions. Community engagement, participatory training, and demonstration projects 

have been shown to improve acceptance and uptake of innovations, particularly when technologies are 

adapted to local socio-economic and agro-ecological conditions (Thornton, 2010; FAO, 2018). 

 

Discussion 

    The synthesis of available literature clearly demonstrates that enhancing livestock productivity 

in Afghanistan necessitates a holistic and integrated approach. Isolated interventions, whether through 

management improvements or technological adoption alone, are unlikely to achieve substantial gains 

in productivity, animal welfare, or sustainability. Rather, combining improved feeding and nutrition 

strategies, housing and welfare enhancements, systematic record-keeping, disease control, and target-

ed genetic improvement with context-specific modern technologies—such as precision livestock 

farming (PLF) and digital advisory systems—offers the greatest potential for impact (Berckmans, 

2017; FAO, 2021). 

    Evidence from similar developing countries suggests that the direct transplantation of advanced 

livestock technologies from developed nations may not be feasible due to economic, infrastructural, 

and human capacity constraints (Thornton, 2010; Rose et al., 2021). However, appropriately adapted 

and scaled solutions can overcome these limitations. For example, modular PLF systems and low-cost 

sensor technologies can be deployed in peri-urban or semi-commercial farms, while mobile-based 

digital platforms can extend advisory services to remote smallholders, enhancing disease monitoring, 

feeding practices, and market access (Eastwood et al., 2017; Klerkx et al., 2019). Similarly, communi-

ty-based breeding programs combined with simple record-keeping systems provide a pragmatic path-

way for gradual genetic improvement without requiring high initial investments or sophisticated infra-

structure (FAO & World Bank, 2019). 

    Public-private partnerships (PPPs) and pilot demonstration projects emerge as essential mecha-

nisms for promoting technology adoption. PPPs can mobilize financial resources, technical expertise, 

and logistics to implement scalable solutions, while pilot projects allow farmers to observe tangible 

benefits, reduce perceived risks, and build trust in new technologies (OECD, 2019; Berckmans, 
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2017). Additionally, capacity-building initiatives targeting farmers, extension workers, and local vet-

erinary personnel are indispensable for ensuring proper operation, maintenance, and integration of 

modern technologies with traditional production systems (FAO, 2021). 

      Policy frameworks play a pivotal role in facilitating the adoption of improved practices and 

technologies. Access to affordable credit, subsidies for technology uptake, investments in rural infra-

structure (electricity, internet, transport), and programs to strengthen extension and advisory services 

collectively create an enabling environment for sustainable livestock development (World Bank, 

2014; OECD, 2019). Importantly, interventions must be designed to consider the socio-economic real-

ities, cultural practices, and agro-ecological conditions specific to Afghanistan to ensure long-term 

sustainability and widespread adoption (Thornton & Herrero, 2015). 

      Furthermore, integration across thematic areas nutrition, housing, health, genetics, and tech-

nology is crucial to achieve synergistic effects. For instance, improved feeding strategies without ade-

quate housing or disease management may fail to translate into productivity gains, while genetic im-

provement efforts without reliable record-keeping or health interventions may be ineffective. There-

fore, a systems-level approach, which simultaneously addresses economic, infrastructural, human, and 

institutional constraints, is required to maximize livestock productivity, resilience, and contribution to 

rural livelihoods (FAO, 2018; Rose et al., 2021). 

    Finally, climate change, rangeland degradation, and water scarcity must be considered as cross-

cutting factors influencing the adoption and effectiveness of interventions. Technologies and man-

agement practices that enhance resource efficiency, such as water-saving feeding systems or drought-

tolerant fodder crops, not only improve productivity but also contribute to environmental sustainabil-

ity and long-term resilience of Afghan livestock systems (Thornton & Herrero, 2015; FAO, 2018). 

 

Conclusion 

This review indicates that improving livestock productivity in Afghanistan requires a combination of 

practical management interventions and carefully selected technological innovations adapted to local 

conditions. Among the approaches reviewed, improved feeding and nutritional management, strength-

ened animal health services, genetic improvement through selective breeding and artificial insemina-

tion, and enhanced housing and welfare practices appear to offer the most immediate and cost-

effective opportunities for increasing livestock productivity. 

Although advanced technologies such as precision livestock farming, sensor-based monitoring, 

and digital advisory systems have demonstrated significant benefits in many countries, their wide-

spread adoption in Afghanistan is currently constrained by limited infrastructure, unreliable electricity 

supply, weak internet connectivity, and insufficient technical capacity. Therefore, the short-term pri-

ority should be the expansion of basic veterinary services, farmer training programs, improved feed 

resources, and accessible breeding technologies. 

In the longer term, gradual investment in rural infrastructure, digital connectivity, and agricultural 

extension systems can create the conditions necessary for adopting more advanced livestock technol-

ogies. A phased and context-specific approach that combines proven management practices with ap-

propriate technological innovations is likely to provide the greatest contribution to livestock produc-

tivity, food security, and rural livelihoods in Afghanistan. 

 

 

 



 ش .ه ـ ۱۴۰۵( ۶۴) ۱ګڼه  /26

 

References  
Banhazi, T. M., Lehr, H., Black, J. L., Crabtree, H., Schofield, P., Tscharke, M., & Berckmans, D. (2012). Precision live-

stock farming: An international review of scientific and commercial aspects. International Journal of Agricultural 

and Biological Engineering, 5(3), 1–9. https://doi.org/10.3965/j.ijabe.20120503.001 

Berckmans, D. (2017). General introduction to precision livestock farming. Animal Frontiers, 7(1), 6–11. 

https://doi.org/10.2527/af.2017.0102 

Bishop, S. C., & Woolliams, J. A. (2014). Genomics and disease resistance studies in livestock. Livestock Science, 166, 

190–198. https://doi.org/10.1016/j.livsci.2014.04.034 

Caja, G., Castro-Costa, A., & Knight, C. H. (2016). Engineering to support wellbeing of dairy animals. Journal of Dairy 

Research, 83(S1), 136–147. https://doi.org/10.1017/S0022029916000261 

Darnhofer, I., Gibbon, D., & Dedieu, B. (Eds.). (2016). Farming systems research into the 21st century: The new dynamic. 

Springer. https://doi.org/10.1007/978-94-007-4503-2 

Dawkins, M. S. (2023). Farm animal welfare and sustainable food production. Applied Animal Behaviour Science, 264, 

105949. https://doi.org/10.1016/j.applanim.2023.105949 

Eastwood, C., Klerkx, L., Ayre, M., & Dela Rue, B. (2017). Managing socio-ethical challenges in the development of smart 

farming: From a fragmented to a comprehensive approach for responsible innovation. Journal of Agricultural and 

Environmental Ethics, 30(5), 1–23. https://doi.org/10.1007/s10806-017-9704-5 

Estevez, I., Campbell, D. L. M., & de Jong, I. C. (2021). Animal welfare in intensive production systems and its assessment. 

Animals, 11(11), 3165. https://doi.org/10.3390/ani11113165 

Ewing, S. A., Lay Jr., D. C., & von Borell, E. (1999). Farm Animal Well-Being. Stress Physiology, Animal Behavior and 

Environmental Design. Prentice Hall, New Jersey, USA. 

FAO. (2018). Livestock and livelihoods in Afghanistan. Food and Agriculture Organization of the United Nations. 

https://www.fao.org/home/en 

FAO. (2019). Afghanistan agricultural sector review: Livestock and rural development. Food and Agriculture Organization 

of the United Nations. 

FAO. (2021). Digital agriculture and rural transformation. Food and Agriculture Organization of the United Nations. 

https://www.fao.org/documents/card/en/c/cb6338en 

FAO. (2022). Afghanistan livestock sector assessment and development opportunities. Food and Agriculture Organization of 

the United Nations. 

FAO. (2023). Animal health and sustainable livestock production. Food and Agriculture Organization of the United Nations. 

https://www.fao.org 

FAO & World Bank. (2019). Afghanistan livestock sector analysis. Food and Agriculture Organization of the United Na-

tions & World Bank. https://documents.worldbank.org 

Food and Agriculture Organization of the United Nations. (2011). Guide to good hygiene practices for livestock producers. 

FAO. 

Fraser, D. (2008). Understanding animal welfare: The science in its cultural context. Wiley-Blackwell. 

Garnsworthy, P. C., Wiseman, J., & Fouladi-Nashta, A. A. (2016). Nutrition, reproduction and productivity in farm animals. 

Animal Production Science, 56(10), 1727–1735. https://doi.org/10.1071/AN15239 

Ghanizada, A., Muradi, A. G., Sahes, A. K., & Rahmani, F. (2026). Application of Artificial Insemination in Laying Hens. 

ESRJ, 63(3), 52–63. https://esrj.edu.af/esrj/article/view/91 

Grace, D., Grace, C., Fleisher, M., Lindahl, J., & Kang’ethe, E. (2012). Food safety in developing countries: Research gaps 

and opportunities. International Livestock Research Institute (ILRI). 

Hostiou, N., & Dedieu, B. (2012). A method for assessing work productivity and flexibility in livestock farms. Animal, 6(5), 

852–862. https://doi.org/10.1017/S175173111100209X 

Herrero, M., Havlík, P., Valin, H., Notenbaert, A., Rufino, M. C., Thornton, P. K., Blümmel, M., Weiss, F., Grace, D., & 
Obersteiner, M. (2013). Biomass use, production, feed efficiencies, and greenhouse gas emissions from global 

livestock systems. Proceedings of the National Academy of Sciences, 110(52), 20888–20893. 

https://doi.org/10.1073/pnas.1308149110 

Herrero, M., Thornton, P. K., Notenbaert, A. M., Wood, S., Msangi, S., Freeman, H. A., Bossio, D., Dixon, J., Peters, M., 
van de Steeg, J., Lynam, J., Rao, P. P., Macmillan, S., Gerard, B., McDermott, J., Seré, C., & Rosegrant, M. 

(2010). Smart investments in sustainable food production: Revisiting mixed crop–livestock systems. Science, 

327(5967), 822–825. https://doi.org/10.1126/science.1183725 

IPCC. (2022). Climate change 2022: Mitigation of climate change. Cambridge University Press. 

https://doi.org/10.1017/9781009157926 

Klerkx, L., Jakku, E., & Labarthe, P. (2019). A review of social science on digital agriculture, smart farming and agriculture 

4.0: New contributions and a future research agenda. NJAS – Wageningen Journal of Life Sciences, 90–91, 

100315. https://doi.org/10.1016/j.njas.2019.100315 

MAIL. (2022). Annual agricultural and livestock statistics report. Ministry of Agriculture, Irrigation and Livestock, Afghani-

stan. 

https://doi.org/10.3965/j.ijabe.20120503.001
https://doi.org/10.2527/af.2017.0102
https://doi.org/10.1016/j.livsci.2014.04.034
https://doi.org/10.1017/S0022029916000261
https://doi.org/10.1007/978-94-007-4503-2
https://doi.org/10.1016/j.applanim.2023.105949
https://doi.org/10.1007/s10806-017-9704-5
https://doi.org/10.3390/ani11113165
https://www.fao.org/home/en
https://www.fao.org/documents/card/en/c/cb6338en
https://www.fao.org/
https://documents.worldbank.org/
https://doi.org/10.1071/AN15239
https://esrj.edu.af/esrj/article/view/91
https://doi.org/10.1017/S175173111100209X
https://doi.org/10.1073/pnas.1308149110
https://doi.org/10.1126/science.1183725
https://doi.org/10.1017/9781009157926
https://doi.org/10.1016/j.njas.2019.100315


 27/  مجله څېړنیزهعلمي  -علم او فن

 

McManus, C., Paludo, G. R., Louvandini, H., Gugel, R., Sasaki, L. C. B., & Paiva, S. R. (2016). Heat stress effects on live-
stock: Challenges and opportunities for productivity and welfare. Revista Brasileira de Zootecnia, 45(10), 593–

603. https://doi.org/10.1590/S1806-92902016001000009 

Mellor, D. J. (2016). Updating animal welfare thinking: Moving beyond the “Five Freedoms” towards “A Life Worth Liv-

ing”. Animals, 6(3), 21. https://doi.org/10.3390/ani6030021 

Mellor, D. J., Beausoleil, N. J., Littlewood, K. E., McLean, A. N., McGreevy, P. D., Jones, B., & Wilkins, C. (2020). The 

2020 five domains model: Including human–animal interactions in assessments of animal welfare. Animals, 

10(10), 1870. https://doi.org/10.3390/ani10101870 

Nastoh, N. A., Salman, M., & Waqas, M. (2024). The impact of phytogenic feed additives on ruminant production: A re-

view. Journal of Animal and Feed Sciences, 33(4), 431–453. https://doi.org/10.22358/jafs/191479/2024 

Nastoh, N. A., Salman, M., & Waqas, M. (2025). Effects of Moringa oleifera leaves powder and Saccharomyces cerevisiae 

alone or in combination on blood biochemical profile, total antioxidant and oxidant capacity and intestinal mor-

phology in broiler chickens. Pakistan Veterinary Journal, 45(2). http://doi.org/10.29261/pakvetj/2025.149 

Nastoh, N. A., Salman, M., & Waqas, M. (2026). Effects of Moringa oleifera and Saccharomyces cerevisiae on growth per-

formance, meat quality, and fatty acids profile of meat in broiler chickens. Tropical Animal Health and Produc-

tion, 58(1), 22. https://doi.org/10.1007/s11250-025-04801-0 

Nielsen, B. L. (2004). Behavioural aspects of feeding constraints: Do broilers follow their gut feelings? Applied Animal 

Behaviour Science, 86, 251–260. 

OECD. (2019). Digital opportunities for better agricultural policies. https://doi.org/10.1787/571a0812-en 

OIE. (2023). Terrestrial animal health code: Animal welfare. https://www.woah.org 

Rose, D. C., Wheeler, R., Winter, M., Lobley, M., & Chivers, C. A. (2021). Agriculture 4.0: Making it work for people, 

production, and the planet. Land Use Policy, 100, 104933. https://doi.org/10.1016/j.landusepol.2020.104933 

Rutten, C. J., Velthuis, A. G. J., Steeneveld, W., & Hogeveen, H. (2013). Invited review: Sensors to support health manage-

ment on dairy farms. Journal of Dairy Science, 96(4), 1928–1952. https://doi.org/10.3168/jds.2012-6107 

Silva, F. A., Moraes, L. E., & Carvalho, P. C. F. (2020). Smart technologies in livestock production systems. Animal Pro-

duction Science, 60(13), 1601–1612. https://doi.org/10.1071/AN19558 

Steeneveld, W., Hogeveen, H., & Oude Lansink, A. G. J. M. (2015). Economic consequences of mastitis and mastitis man-

agement in dairy cattle. Journal of Dairy Science, 98(4), 1–11. https://doi.org/10.3168/jds.2014-8365 

Sahes, A. K., Moradi, A. G., Shams, S., Bashardost, B., & Sarhadi, W. A. (2025). Effects of Citric Acid Powder Supplemen-
tation on Feed Intake and Feed Conversion Ratio in Broiler Chickens. Journal of Natural Science Review, 3(4), 

224-235. https://doi.org/10.62810/jnsr.v3i4.285   

Sahes, A. K., Muradi, A. G., Ghanizad, A. J., & Rasekh, S. (2026). Effect of Dietary Cinnamon Powder (Cinnamon cassia) 

on Feed Conversion Ratio and Carcass Traits in Broiler Chickens. ESRJ, 63(3), 114-124. 

https://esrj.edu.af/esrj/article/view/103   

Tarawali, S., Herrero, M., Descheemaeker, K., Grings, E., & Blümmel, M. (2011). Pathways for sustainable development of 

mixed crop–livestock systems: Taking a livestock and pro-poor approach. Livestock Science, 139(1–2), 11–21. 

https://doi.org/10.1016/j.livsci.2011.03.003   

Thornton, P. K. (2010). Livestock production: Recent trends, future prospects. Philosophical Transactions of the Royal Soci-

ety B, 365(1554), 2853–2867. https://doi.org/10.1098/rstb.2010.0134 

Thornton, P. K., & Herrero, M. (2015). Adapting to climate change in the mixed crop and livestock farming systems in sub-

Saharan Africa. Nature Climate Change, 5(9), 830–836. https://doi.org/10.1038/nclimate2754 

UNFCCC. (2008). Challenges and opportunities for mitigation in the agricultural sector (FCC/TP/2008/8). United Nations 

Framework Convention on Climate Change. https://unfccc.int/resource/docs/2008/tp/08.pdf 

Webster, J. (2016). Animal welfare: Freedoms, dominions and “a life worth living”. Wiley-Blackwell. 

WOAH. (2021). Terrestrial animal health code. https://www.woah.org 

WOAH. (2024). Terrestrial animal health code. https://www.woah.org 

World Bank. (2014). Afghanistan agricultural sector review. https://documents.worldbank.org 

 

 

 

 

 

 

https://doi.org/10.1590/S1806-92902016001000009
https://doi.org/10.3390/ani6030021
https://doi.org/10.3390/ani10101870
https://doi.org/10.22358/jafs/191479/2024
http://doi.org/10.29261/pakvetj/2025.149
https://doi.org/10.1007/s11250-025-04801-0
https://doi.org/10.1787/571a0812-en
https://www.woah.org/
https://doi.org/10.1016/j.landusepol.2020.104933
https://doi.org/10.3168/jds.2012-6107
https://doi.org/10.1071/AN19558
https://doi.org/10.3168/jds.2014-8365
https://doi.org/10.62810/jnsr.v3i4.285
https://esrj.edu.af/esrj/article/view/103
https://doi.org/10.1016/j.livsci.2011.03.003
https://doi.org/10.1098/rstb.2010.0134
https://doi.org/10.1038/nclimate2754
https://unfccc.int/resource/docs/2008/tp/08.pdf
https://www.woah.org/
https://www.woah.org/

