
  

 E-ISSN: 2583-5173                 Volume-5, Issue-4, September, 2026 

New Era Agriculture  
Magazine 

 

Re4 

 

 

 

Introduction: 

 Livestock farming is an important 

component of agricultural systems and rural 

livelihoods. Cattle, buffaloes, goats, sheep, 

poultry and other livestock provide milk, meat, 

eggs, manure and regular income to farming 

households. In mixed farming systems, 

livestock also contribute to crop production 

through the recycling of nutrients and 

utilization of crop residues. However, climate 

change is creating new challenges for livestock 

production. Rising temperatures, heat waves, 

irregular rainfall, droughts, floods, water 

scarcity, changing fodder availability and the 

emergence or spread of diseases can directly 

affect animal health and productivity. These 

challenges highlight the need to develop 

climate-resilient livestock farming systems 

that can maintain productivity and profitability 

under changing environmental conditions. 

Climate-resilient livestock farming 

refers to management practices and production 

systems  that  enable  livestock  and  farmers to  

 

 

 

 

 

 

 

 

 

 

withstand, adapt to and recover from climate-

related stresses while maintaining productivity 

and conserving natural resources. The 

approach combines suitable animal genetics, 

improved feeding, adequate water supply, 

climate-responsive housing, preventive 

healthcare, efficient reproduction, fodder 

security, proper waste management and 

appropriate technologies. The objective is not 

only to protect animals from climate stress but 

also to improve the overall efficiency, 

sustainability and economic viability of 

livestock enterprises. 

Climate Change and Livestock Production 

Climate change affects livestock 

through both direct and indirect pathways. 

High environmental temperature and humidity 

can cause heat stress, which reduces feed 

intake, growth, milk production, reproductive 

efficiency and overall animal performance. 

Animals may increase their respiration rate 

and        water    consumption    under      high- 
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temperature conditions. Prolonged heat stress 

can also reduce fertility and increase 

susceptibility to diseases. 

Climate variability also affects the 

availability and quality of feed resources. 

Drought can reduce pasture and fodder 

production, while excessive rainfall and 

flooding can damage fodder crops and grazing 

areas. Changes in temperature and humidity 

can influence the distribution and 

multiplication of parasites and disease-causing 

organisms. Water scarcity can further increase 

production costs and threaten animal health. 

These impacts are particularly 

important for smallholder farmers who may 

have limited access to irrigation, purchased 

feed, veterinary services and climate 

information. Developing resilient livestock 

systems is therefore essential for protecting 

both animal productivity and farmer 

livelihoods. 

Selection of Climate-Resilient Breeds 

Genetic adaptation is one of the most 

important strategies for developing climate-

resilient livestock. Indigenous and locally 

adapted breeds often possess valuable 

characteristics such as tolerance to heat, 

resistance to locally prevalent diseases and the 

ability to survive under relatively low-input 

conditions. 

Breed selection should therefore 

consider not only maximum production but 

also adaptability, fertility, disease resistance, 

longevity and feed-use efficiency. Highly 

productive animals may perform exceptionally 

well under controlled conditions but may 

experience greater stress when exposed to high 

temperatures or inadequate nutrition. 

Appropriate crossbreeding programmes 

can combine desirable production 

characteristics with adaptability. However, 

breeding programmes should be carefully 

designed to avoid losing valuable adaptive 

traits. Conservation of indigenous genetic 

resources is particularly important because 

these animals may provide genetic material for 

future climate-resilient breeding programmes. 

Heat Stress Management 

Heat stress is one of the most 

significant climate-related challenges in 

livestock production. High temperatures can 

reduce feed intake and increase water 

requirements, resulting in lower milk, meat 

and egg production. Reproductive performance 

may also decline during periods of severe heat 

stress. Proper housing is therefore essential. 

Animal sheds should provide adequate 

ventilation, sufficient space and protection 

from direct solar radiation. Shade trees, roof 

insulation and appropriate orientation of 

animal houses can help reduce heat load. Fans, 

sprinklers or cooling systems can be used in 

intensive production systems when 

economically feasible. 
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Animals should have continuous access 

to clean drinking water during hot weather. 

Feeding management can also be adjusted by 

providing a greater proportion of feed during 

cooler periods of the day. These simple 

interventions can substantially reduce heat 

stress and help maintain animal performance. 

Climate-Smart Feeding and Nutrition 

Nutrition plays a central role in the 

ability of livestock to withstand climate-related 

stress. Animals receiving balanced diets are 

generally better able to maintain growth, 

reproduction and production under challenging 

conditions. 

Feed formulation should consider the 

animal's species, age, body weight, production 

level and physiological stage. Adequate 

energy, protein, minerals and vitamins are 

necessary to maintain animal health and 

productivity. 

Farmers should increase the use of 

locally available and climate-resilient feed 

resources where appropriate. Drought-tolerant 

fodder crops, perennial grasses, legumes, crop 

residues and fodder trees can provide 

alternative sources of feed. Proper processing 

and supplementation can improve the 

nutritional value of low-quality crop residues. 

Feed conservation through hay and 

silage production is particularly important for 

climate resilience. Surplus fodder produced 

during favourable periods can be stored and 

used during droughts or other periods of feed 

shortage. 

Fodder Security and Diversification 

Reliable fodder availability throughout 

the year is a major requirement for resilient 

livestock farming. Farmers should avoid 

dependence on a single source of feed and 

develop diversified fodder systems. Seasonal 

fodder crops can be combined with perennial 

grasses, legumes and fodder trees to distribute 

feed production throughout the year. 

Agroforestry systems can provide 

additional sources of fodder while also 

offering shade, reducing wind speed and 

improving biodiversity. Fodder banks and 

community-based feed reserves can provide 

additional support during drought or other 

emergencies. 

Crop residues should be considered 

valuable feed resources rather than agricultural 

waste. Straw, stover and other residues can be 

chopped, treated or supplemented to improve 

their feeding value. Efficient utilization of crop 

residues can reduce feed costs and strengthen 

the integration between crop and livestock 

enterprises. 

Water Management for Livestock 

Adequate availability of clean water is 

essential for maintaining livestock health and 

productivity. Water requirements increase 

significantly during periods of high 

temperature. Dairy animals, in particular, 
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require sufficient water to maintain milk 

production. 

Farmers should ensure that drinking-

water sources are clean and accessible. Water 

troughs should be cleaned regularly to prevent 

contamination. Storage tanks can help 

maintain water availability during periods of 

scarcity. 

Rainwater harvesting and farm-level 

water storage can improve water security. 

Water used for cleaning animal sheds should 

be managed carefully to prevent contamination 

of drinking-water sources. Efficient water-use 

practices can reduce pressure on limited water 

resources and lower the cost of livestock 

production. 

Climate-Resilient Housing 

Livestock housing should be designed 

according to local climatic conditions. A well-

designed animal shed can reduce exposure to 

heat, cold, rain and strong winds. Natural 

ventilation is particularly important in hot and 

humid conditions because it facilitates heat 

dissipation. 

Roofing materials, building orientation, 

wall height and ventilation openings can 

influence the internal temperature of livestock 

shelters. Locally available materials can be 

used to construct cost-effective climate-

responsive housing. 

During extreme heat, additional 

cooling measures such as fans, misting or 

sprinklers may be used where feasible. Shade 

trees around livestock buildings can provide a 

low-cost method of reducing direct solar 

exposure while contributing to the farm 

environment. 

Preventive Animal Healthcare 

Climate change can influence the 

occurrence and distribution of livestock 

diseases. Changes in temperature, rainfall and 

humidity can create favourable conditions for 

certain parasites, vectors and pathogens. 

Preventive healthcare is therefore an essential 

component of climate-resilient livestock 

farming. 

Regular vaccination, deworming 

according to veterinary recommendations, 

proper hygiene and biosecurity can reduce 

disease risks. Farmers should monitor animals 

regularly and identify early signs of illness. 

New animals should be appropriately 

quarantined before being introduced into an 

existing herd or flock. 

Good nutrition and reduced 

environmental stress can also strengthen the 

ability of animals to resist disease. Veterinary 

services and timely professional advice are 

essential, particularly during disease 

outbreaks. 

Reproductive Management 

Climate stress can adversely affect 

reproductive performance. Heat stress may 

reduce conception rates, alter reproductive 
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behaviour and negatively affect semen and 

embryo viability. Proper reproductive 

management is therefore essential for 

maintaining herd productivity. 

Breeding should be planned with 

consideration of environmental conditions, 

nutritional status and animal health. Adequate 

nutrition before breeding and during 

pregnancy is essential. Proper heat detection, 

timely breeding and veterinary support can 

improve reproductive efficiency. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Maintaining records of breeding, 

calving, kidding, lambing and production helps 

farmers identify reproductive problems and 

make informed decisions. Efficient 

reproduction reduces the generation interval 

and improves productivity per animal. 

Integrated Crop-Livestock Systems 

Integration of crop and livestock 

enterprises is one of the most effective 

approaches for improving farm resilience. 

Crop residues can be used as livestock feed, 

while animal manure can be returned to 

agricultural fields as a source of nutrients and 

organic matter. 

This creates a circular system in which 

resources are recycled within the farm. Manure 

can improve soil structure, nutrient availability  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and water-holding capacity. Improved soil 

health can, in turn, increase fodder and crop 

productivity. 

Livestock also provide an alternative 

source of income when crop production is 

affected by drought, floods or other climatic 

Table 1. Major Climate-Resilient Livestock Practices and Their Benefits 

Climate-resilient practice Major benefit 

Use of locally adapted breeds Improves tolerance to heat and local stresses 

Balanced animal nutrition Maintains productivity and health during stress 

Drought-tolerant fodder crops Improves feed security 

Hay and silage production Provides feed during lean periods 

Adequate clean drinking water Reduces heat stress and supports production 

Shade and proper ventilation Improves thermal comfort 

Climate-responsive housing Protects animals from extreme weather 

Vaccination and biosecurity Reduces disease risks 

Proper reproductive management Maintains breeding efficiency 

Crop-livestock integration Improves resource recycling 

Agroforestry and fodder trees Provides feed, shade and environmental benefits 

Manure management and composting Recycles nutrients and reduces pollution 

Biogas production Provides renewable energy and useful manure 

Digital livestock monitoring Supports early detection and decision-making 

Farm record keeping Improves management and profitability 
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events. Similarly, crop production provides 

feed resources for livestock. Diversification 

therefore spreads production risk and improves 

the resilience of the overall farming system. 

Manure Management and Circular 

Agriculture 

Effective management of livestock 

manure is essential for both environmental 

sustainability and farm productivity. Manure 

contains nutrients that can be recycled back 

into crop production. Composting manure can 

produce a valuable organic fertilizer and 

reduce nutrient losses. 

Biogas systems provide another 

opportunity to utilize livestock waste. 

Anaerobic digestion converts manure into 

biogas that can be used as an energy source, 

while the remaining digestate can be applied to 

agricultural fields. This reduces dependence on 

conventional energy sources and supports 

nutrient recycling. 

Proper manure storage is important to 

prevent contamination of water bodies and 

reduce the release of unpleasant odours and 

greenhouse gases. Circular approaches to 

livestock farming can convert waste into 

valuable farm resources. 

Digital Technologies for Climate Resilience 

Digital technologies can support 

livestock farmers in monitoring animals and 

responding to climatic risks. Weather 

forecasting systems can provide information 

about heat waves, heavy rainfall and other 

extreme weather events. Mobile-based 

advisory services can help farmers plan 

feeding, housing and health management. 

Sensors and wearable devices can 

monitor animal movement, feeding behaviour, 

body temperature and other indicators. 

Changes in animal behaviour may provide 

early warning of illness or heat stress. Such 

technologies can be particularly useful in 

intensive livestock production systems. 

However, digital technologies should 

be selected according to farm size, cost and 

technical feasibility. Simple weather 

information and regular animal observation 

can also provide significant benefits where 

advanced technologies are not affordable. 

Improving Farm Productivity and 

Profitability 

Climate resilience should ultimately 

contribute to economic sustainability. Farmers 

need to maintain production while controlling 

costs and minimizing losses. Improving 

productivity per animal can reduce the 

resources required to produce a unit of milk, 

meat or eggs. 

Better feed conversion, reduced disease 

incidence, improved reproductive efficiency 

and lower mortality can directly increase 

profitability. Diversification through dairy, 

poultry, sheep, goats, fodder production and 
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crop enterprises can also distribute economic 

risk.  

Value addition can further improve 

farm income. Processing milk into products 

such as curd, paneer and ghee, or marketing 

livestock products collectively through farmer 

organizations, can provide opportunities for 

better returns. 

Role of Farmers, Research and Extension 

Climate-resilient livestock farming 

requires cooperation among farmers, 

veterinarians, researchers, extension workers 

and policymakers. Farmers need access to 

climate-resilient breeds, quality feed, 

veterinary services, reliable weather 

information and appropriate technologies.  

Agricultural universities, veterinary 

institutions and research organizations can 

develop locally suitable technologies and 

management practices. Extension agencies can 

demonstrate these practices through field 

demonstrations and farmer training. Farmer 

Producer Organizations and cooperatives can 

improve access to inputs, veterinary services, 

feed resources, markets and technologies. 

Community-level approaches can be 

particularly valuable for smallholder farmers 

who may not be able to invest individually in 

expensive infrastructure. 

Future Prospects 

The future of livestock production will 

increasingly depend on the ability of farming 

systems to withstand climatic and economic 

shocks. Genetic improvement for heat 

tolerance, precision nutrition, climate-smart 

fodder systems, improved animal housing, 

preventive healthcare and digital monitoring 

can collectively strengthen resilience. 

Artificial intelligence and predictive 

analytics may provide new opportunities for 

identifying heat-stress risks, predicting disease 

outbreaks and optimizing feed and water 

management. However, these technologies 

should complement basic management 

practices rather than replace them. 

The development of climate-resilient 

livestock systems should focus on 

productivity, adaptability, resource 

efficiency, animal welfare and farmer 

profitability simultaneously. A balanced 

approach will be essential for ensuring that 

livestock farming remains productive and 

sustainable under future climatic conditions. 

Conclusion 

Climate-resilient livestock farming is 

essential for maintaining animal productivity, 

farmer income and food security under 

changing climatic conditions. Rising 

temperatures, water scarcity, feed shortages 

and changing disease patterns require farmers 

to adopt improved breeds, balanced feeding, 

efficient water management, climate-

responsive housing and preventive healthcare. 

Fodder conservation, crop-livestock 
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integration, manure recycling and appropriate 

digital technologies can further strengthen 

farm resilience. 

The most effective strategy is to 

combine locally adapted livestock with 

improved scientific management and 

efficient resource utilization. By adopting 

practical and economically feasible climate-

resilient practices, farmers can reduce 

production risks, improve animal performance 

and protect natural resources. Climate-resilient 

livestock farming can therefore become an 

important pathway towards productive, 

profitable, environmentally sustainable and 

future-ready agricultural systems. 
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