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Abstract 
Sustainable feeding practices are crucial for enhancing the economic viability and environmental 

responsibility of dairy farming. This review explores innovative strategies for cost reduction through 

resource optimization, aiming to minimize feed expenses while maintaining animal health and 

productivity. A comprehensive examination of over 100 cost-saving measures reveals diverse 

approaches, including nutritional planning, pasture management, and the incorporation of alternative 

feed sources. The integration of precision feeding techniques, waste utilization, and community 

collaboration emerges as pivotal in achieving both economic and environmental sustainability. 

Furthermore, the review highlights the importance of technology in monitoring feed quality and 

improving efficiency through data-driven decision-making. By emphasizing the role of cow comfort and 

health, the study underscores the necessity of a holistic approach that balances economic and animal 

welfare considerations. This exploration not only addresses immediate feeding cost challenges but also 

contributes to the long-term sustainability of dairy operations. The findings indicate that effective 

implementation of these practices can lead to significant reductions in feed costs, thereby enhancing 

profitability and fostering sustainable agricultural practices. Ultimately, this review serves as a 

valuable resource for dairy producers seeking to navigate the complexities of modern feeding strategies 

while aligning sustainability goals. 
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INTRODUCTION 

The dairy industry faces numerous challenges, including fluctuating feed prices, environmental 

concerns, and the need for sustainable practices. As 

feed costs constitute a significant portion of the total 

expenses in dairy production, optimizing feeding 

strategies is essential for ensuring profitability and 

sustainability. Sustainable feeding practices not 

only contribute to cost reduction but also promote 

animal welfare, environmental stewardship, and the 

efficient use of resources. In recent years, there has 

been a growing awareness of the need for integrated 

approaches to feeding dairy cows. Traditional 

feeding strategies often focus solely on maximizing 

production without considering the broader 

implications of resource use and environmental 

impact. This review aims to explore innovative and 

sustainable feeding practices that facilitate cost 

reduction through effective resource optimization. 

*Author for Correspondence 

Md. Emran Hossain  

E-mail: emran@cvasu.ac.bd 
 
1Professor, Department of Animal Science and Nutrition, 

Chattogram Veterinary and Animal Sciences University, 
Khulshi, Chattogram, Bangladesh 
2Professor, Department of Animal Science and Nutrition, 

Bangabandhu Sheikh Mujibur Rahman Agricultural 
University, Salna, Gazipur, Bangladesh 

 

Received Date: February 05, 2025 
Accepted Date: February 21, 2025 

Published Date: February 28, 2025 

 
Citation: Md. Emran Hossain, Shilpi Islam. Sustainable 

Feeding Practices for Dairy Development in the Tropics: 
Exploring Cost Reduction Through Resource Optimization. 

Research & Reviews: Journal of Dairy Science & Technology. 
2025; 14(2): 11–19p.  



 

 

Sustainable Feeding Practices for Dairy Development in the Tropics                                             Hossain and Islam 

 

 

© STM Journals 2025. All Rights Reserved 12  
 
 

Various strategies have emerged in the field of dairy nutrition that address these challenges. 

Nutritional planning, for instance, enables farmers to align feeding strategies with the availability of 

forage and feed ingredients, reducing waste and ensuring that cows receive balanced nutrition 

throughout the year [1]. Additionally, improved pasture management practices, such as rotational 

grazing, can enhance forage quality and yield, thereby decreasing reliance on purchased feeds [2]. The 

incorporation of alternative feed sources is another critical component of sustainable feeding practices. 

By utilizing by-products from local food industries, farmers can reduce feed costs while minimizing 

environmental waste [3, 4]. Moreover, employing precision feeding techniques allows for tailored 

rations that meet the specific needs of individual animals, further optimizing feed efficiency. 

 

The role of technology in modern dairy farming cannot be overstated. Advances in feed monitoring 

and analysis enable farmers to make data-driven decisions that enhance feed utilization and overall farm 

management [5]. Furthermore, community engagement and knowledge sharing among farmers can 

foster collaboration and lead to innovative solutions for reducing feed costs. This review will delve into 

over 100 practical strategies for cost reduction in dairy feeding practices, providing a comprehensive 

framework for dairy producers seeking to enhance sustainability and profitability. The findings will 

underscore the importance of adopting a holistic approach that considers economic viability, animal 

welfare, and environmental responsibility. Ultimately, the goal is to equip dairy farmers with the 

knowledge and tools necessary to navigate the complexities of sustainable feeding practices, ensuring 

the long-term success of their operations. 

 
WAYS OF REDUCING FEED COST 

Feeding Management 

• Feed Bunk Management: Effective feed bunk management ensures that cows have access to feed 
without wastage. Keeping feed bunks clean and well-maintained encourages cows to eat more 
efficiently, minimizing feed spillage [6]. Regularly monitoring feed levels and adjusting feeding 
amounts helps ensure that all cows receive adequate nutrition while preventing overfeeding and 
reducing overall costs. 

• Community Shared Agriculture (CSA): Participating in community shared agriculture initiatives can 
help dairy farmers share resources and reduce feed costs. By collaborating with local farms, 
producers can combine efforts to purchase feed in bulk, share machinery for feed processing, or 
engage in cooperative grazing practices [7]. This collaboration fosters community ties and enables 
farmers to take advantage of economies of scale. 

• Rotational Forage Systems: Implementing rotational forage systems, where different types of 
forages are planted in succession, maximizing soil fertility and forage yield. Rotating legumes with 
grasses can enhance nitrogen fixation, reducing the need for synthetic fertilizers [8]. This practice 
improves pasture quality and allows farmers to optimize feed production, ultimately reducing the 
reliance on purchased feeds. 

• Utilizing Hydroponics: Hydroponic systems can provide fresh forage year-round, reducing feed 
costs and improving cow nutrition. By growing hydroponically produced feed, such as fodder or 
greens, dairy farms can ensure a constant supply of nutrient-rich forage without relying on 
traditional growing methods [9, 10]. This approach also reduces land use and water consumption, 
making it a sustainable alternative. 

• Weather Based Forage Planning: Keeping track of weather patterns can inform forage management 
decisions. By anticipating dry spells or wet seasons, farmers can adjust planting schedules, harvest 
times, and feed storage strategies [9, 10]. This proactive approach helps ensure that high-quality 
forage is available when needed, minimizing reliance on expensive purchased feed. 

• Crop Diversification: Crop diversification allows dairy farmers to reduce risk and improve feed 
availability [9, 10]. By growing a variety of crops, farmers can ensure that they have alternative 
feed sources in case of crop failure or poor yield. This strategy also helps improve soil health and 
resilience, further reducing the reliance on purchased feed. 

• Animal Welfare Practices: Prioritizing animal welfare practices ensures that cows are healthy and 

productive, which can lower feed costs [11]. Healthy cows exhibit better feed conversion rates and 
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produce more milk, resulting in lower overall feed requirements [12]. Practices that minimize stress, 

provide adequate space, and promote social interactions contribute to improved animal health and 

performance. 

• Strategic Supplementation: Strategically supplementing rations only, when necessary, can help 

avoid unnecessary feed costs. Analyzing forage quality and adjusting supplementation based on 

actual nutrient needs ensures that cows receive adequate nutrition without overfeeding [13]. 

Focused supplementation can optimize feed efficiency, reducing reliance on costly feed additives. 

• Research and Extension Programs: Engaging with agricultural research and extension programs 
allows dairy farmers to access the latest advancements in feed efficiency and management practices 
[14]. These programs often provide valuable insights into cost-saving technologies, feeding 
strategies, and crop management techniques. By implementing research-backed practices, farmers 
can optimize feed usage and reduce costs effectively. 

• Collaborating with Nutritionists: Working with animal nutritionists can help farmers formulate 
effective and cost-efficient rations [15]. Nutritionists can analyze forage quality, suggest 
appropriate supplements, and develop tailored feeding programs that meet the specific needs of the 
herd. This expertise can lead to more efficient feed use, reduced costs, and improved herd 
performance. 

• Utilizing Data Analytics: Employing data analytics can optimize feed management by identifying 
trends and areas for improvement. Analyzing historical data on feed usage, cow performance, and 
nutrient intake allows farmers to make informed decisions regarding feed allocation and ration 
formulation [16]. This approach enhances efficiency and helps identify cost-saving opportunities. 

• Training Staff: Providing training for farm staff on effective feed management techniques ensures 
that best practices are implemented consistently [17]. Knowledgeable staff can optimize feeding 
schedules, maintain accurate feed records, and minimize waste through better bunk management. 
Investing in training enhances overall farm productivity and helps reduce feeding costs through 
improved practices. 

• Efficient Irrigation: Implementing efficient irrigation techniques, like moisture sensors, helps 
optimize water use for growing forage crops. These systems minimize water waste and ensure that 
crops receive the right amount of moisture, which is essential for healthy growth [18]. By improving 
forage quality and yield through effective irrigation, dairy farms can increase the availability of 
homegrown feed. This results in lower feed costs as farmers can rely more on self-produced forages 
rather than purchasing expensive feed from external sources. 

• Renewable Energy Solutions: Investing in renewable energy solutions, such as solar panels or wind 
turbines, can significantly lower energy costs associated with feed processing and storage. By 
generating their own energy, dairy farms can reduce operational costs and redirect those savings 
toward purchasing feed [19]. Additionally, renewable energy systems can enhance sustainability 
practices on the farm, creating a more resilient operation. By integrating renewable energy, dairy 
farmers can effectively manage their feed costs while contributing to environmental conservation 
efforts. 

• Animal Tracking Technology: Using animal tracking technology, such as GPS collars or RFID tags, 
enables farmers to monitor grazing patterns and feed intake accurately [20]. This technology 
provides real-time data on animal behavior, allowing for adjustments in feeding strategies based on 
individual cow performance. By understanding which cows are most efficient in their feed 
conversion, farmers can tailor diets more precisely, reducing overall feed costs. Enhanced 
monitoring ensures that animals receive optimal nutrition without excessive feeding, thereby 
improving the farm’s economic viability. 

• Use of by-Products: Maximizing the use of agricultural by-products, such as brewers’ grains, fruit 
pulp, or vegetable trimmings, can provide cost-effective feed alternatives for dairy cows [21]. These 
by-products often have high nutrient content and can be incorporated into rations, reducing reliance 
on traditional feed sources. Establishing relationships with local food processing facilities or 
breweries allows farmers to secure these materials at lower costs, leading to significant savings. By 
diversifying feed inputs with by-products, dairy farms can achieve better nutritional balance while 
minimizing feed expenses. 
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• Soil Amendments: Incorporating soil amendments, such as lime or biochar, can improve soil fertility 

and forage quality. These amendments enhance nutrient availability and soil structure, resulting in 

healthier, more productive pastures [22]. Improved pasture growth leads to greater forage yield, 

reducing the need for purchased feed. Over time, this strategy contributes to a more sustainable 

farming operation, as enhanced soil health supports ongoing forage production, ultimately lowering 

overall feed costs. 

• Regular Forage Testing: Regularly testing forage quality enables farmers to optimize their feeding 

programs based on accurate nutritional analysis [23]. Understanding the nutrient composition of 

forages allows for more precise supplementation, ensuring that cows receive only what they need 

without overfeeding costly nutrients. This practice helps prevent feed wastage and maximizes feed 

efficiency. By investing in forage testing, dairy farmers can adjust rations according to the actual 

quality of available feeds, ultimately reducing overall feed costs and improving cow performance. 

• Government Subsidy Program: Engaging in government subsidy programs that support sustainable 

agricultural practices can help offset feed costs for dairy farms [24]. Many regions offer financial 

assistance for implementing practices that improve soil health, water conservation, and animal 

welfare. By taking advantage of these programs, farmers can reduce their financial burden while 

adopting more sustainable feeding strategies. Utilizing available subsidies can lead to significant 

savings in feeding expenses, allowing for reinvestment into other areas of the operation. 

• Relationships with Suppliers: Building sustainable relationships with feed suppliers can lead to 

favorable pricing and better access to quality feed ingredients. Establishing long-term partnerships 

with local suppliers allows farmers to negotiate better rates and secure reliable sources of feed [25]. 

These relationships can also provide farmers with insights into market trends, helping them make 

informed decisions about feeding purchases. By fostering a collaborative approach with suppliers, 

dairy farms can achieve cost savings while ensuring a consistent supply of quality feed. 

• Heifer Development Programs: Implementing targeted heifer development programs can ensure 

that replacements are raised efficiently, reducing future feed costs. By focusing on proper nutrition 

and management during the growth phases, dairy farms can produce healthy heifers that transition 

smoothly into the milking herd [26]. Providing high-quality forage and balanced rations during the 

heifer phase ensures that they reach maturity more quickly, minimizing the costs associated with 

rearing replacements and enhancing overall herd productivity. 

• Comfort Housing: Improving cow comfort through proper housing and ventilation reduces stress 

and promotes better feed conversion. Comfortable cows are more likely to consume feed efficiently 

and produce higher milk yields [27]. Adequate space, clean bedding, and appropriate temperature 

control contribute to cow well-being, ultimately reducing feed costs through improved productivity. 

By investing in cow housing, dairy farmers can create an environment conducive to optimal health 

and performance. 

• Inventory Management: By maintaining accurate records of feed usage and availability, farmers 

can anticipate shortages and avoid purchasing excess feed at higher prices. This proactive approach 

allows for strategic planning and better budgeting, leading to reduced overall feed costs. Proper 

inventory management ensures that farmers can make informed decisions regarding feed 

procurement and storage. 

• Fermentation Techniques: Fermenting forages with beneficial bacteria can improve digestibility 

and nutrient availability for cows [28]. This process not only extends the shelf life of feeds but also 

enhances their nutritional profile, allowing for lower feed input without sacrificing animal health. 

By exploring fermentation as a feed management strategy, dairy farms can maximize their available 

resources while minimizing costs. 

• Planning Calendar: Creating a nutritional planning calendar helps dairy farmers align feeding 

strategies with seasonal forage availability and herd needs [29]. By mapping out feeding schedules 

and potential forage shortages, farmers can proactively adjust rations and sourcing to optimize feed 

costs. This structured approach minimizes waste and ensures that cows receive consistent nutrition 

throughout the year, ultimately leading to lower overall feed expenses. 
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• Utilizing Waste by Products: incorporating waste by-products from local food industries, such as 

spent grains, can provide valuable nutrients while significantly lowering feed costs. These materials 

often have a high nutrient density and can replace conventional feed ingredients in rations [30]. 

Establishing connections with food processors allows dairy farmers to secure these by-products at 

a reduced cost, leading to better resource utilization and minimized feed expenses. 

• Improving Pasture Management: Effective pasture management practices, such as regular mowing, 

fertilization, and reseeding, ensure the availability of high-quality forage. By promoting vigorous 

pasture growth and reducing weeds, farmers can maximize forage yield and minimize reliance on 

purchased feed [31]. Well-managed pastures lead to healthier cows and reduced feed costs, 

ultimately enhancing the farm’s overall profitability. 

• Regular Soil Tests: Regular soil testing enables dairy farmers to identify nutrient deficiencies and 

adjust fertilization practices accordingly [32]. By applying the right nutrients based on soil needs, 

farmers can enhance forage quality and yield while minimizing unnecessary fertilization costs. 

Improved soil fertility results in healthier pastures and reduced reliance on costly purchased feeds, 

contributing to overall savings. 

• Diverse Forage Base: Planting a diverse mix of forage species helps improve resilience and forage 

quality. By cultivating legumes, grasses, and brassicas together, farmers can enhance soil fertility, 

reduce pest pressures, and increase overall biomass production [33]. A diverse forage base ensures 

a more consistent feed supply, reducing dependence on external feed sources and leading to lower 

costs. 

• Community Feeding Programs: Participating in community feeding programs allows farmers to 

share resources and reduce feed costs collectively. By collaborating with neighboring farms to 

purchase feed in bulk or share equipment for forage processing, farmers can take advantage of 

economies of scale. These partnerships foster community ties and create a more sustainable 

agricultural network, leading to significant savings. 

• Early Weaning: Implementing early weaning strategies for calves can reduce the costs associated 

with feeding them for extended periods. By weaning calves at a younger age and transitioning them 

to high-quality solid feeds, farmers can minimize the reliance on expensive milk replacers [34]. 

This approach not only reduces feeding expenses but also improves overall herd productivity by 

preparing calves for future growth more efficiently. 

• Knowledge Sharing: Creating opportunities for farmer-to-farmer knowledge sharing encourages 

the exchange of best practices for feed management. Establishing local networks or cooperatives 

allows farmers to learn from one another’s experiences and implement cost-saving strategies [35]. 

By sharing insights on efficient feed practices, farmers can collectively reduce feed costs and 

enhance overall farm management. 

• Alternative Protein Sources: Investigating alternative protein sources, such as insects or algae, can 

offer cost-effective supplements for dairy cows. These protein sources are often rich in nutrients 

and can be cultivated sustainably, reducing reliance on conventional feed proteins like soybean 

meal [36, 37]. By diversifying protein sources, farmers can optimize rations and potentially lower 

feed costs. 

• Education and Training: Investing in education and training for farm staff enhances their 

understanding of feed management practices. Training programs focused on nutrition, pasture 

management, and animal welfare equip staff with the skills needed to implement best practices 

effectively [38]. A knowledgeable team can optimize feeding strategies, leading to increased 

efficiency and reduced feeding costs. 

• Partnerships with Research Institutions: Collaborating with agricultural research institutions can 

provide dairy farmers access to the latest innovations in feed efficiency and management [39]. By 

participating in research trials and workshops, farmers can learn about cutting-edge practices and 

technologies that enhance productivity [40]. These partnerships can lead to improved feeding 

strategies, reduced costs, and better overall farm performance. 

• Local Feed Sourcing: Sourcing feed locally helps reduce transportation costs and supports 

community agriculture. By building relationships with nearby suppliers or other farmers, dairy 
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producers can negotiate better rates and secure quality feed [41]. Local sourcing enhances supply 

chain resilience, ensuring that dairy farms have reliable access to feed at a lower cost. 

• Manure Management: Implementing efficient manure management practices, such as composting 

or anaerobic digestion, reduces waste and enhances nutrient recycling on dairy farms [42, 43]. 

Proper manure management minimizes nutrient runoff and maximizes the value. 

• Precision Feeding: Implementing precision feeding techniques allows dairy farmers to tailor rations 
to the specific needs of individual animals or groups based on their production stage and health 

status [44]. This approach utilizes technology, such as feed tracking systems and nutritional 
software to optimize feed formulations and minimize waste [45]. By providing precise amounts of 

nutrients, farmers can enhance feed efficiency, resulting in reduced overall feed costs while 
maintaining animal health and productivity. 

• Feed Monitoring and Analysis: Investing in technology for monitoring and analyzing feed quality, 

such as near-infrared reflectance spectroscopy (NIRS), enables farmers to evaluate the nutritional 

content of feed more accurately [46, 47]. By understanding the composition of their feed resources, 
farmers can make informed decisions about ration formulations and identify potential cost-saving 

adjustments. Enhanced feed analysis contributes to better nutrient management, ultimately leading 
to lower feed costs while supporting optimal cow performance. 

 
CONCLUSIONS 

Sustainable feeding practices are integral to the future of dairy farming, offering substantial 
opportunities for cost reduction and resource optimization. By integrating practices, such as nutritional 

planning, pasture management, and the use of alternative feed sources, farmers can significantly 
decrease their reliance on purchased feeds, ultimately lowering overall costs. Moreover, the role of 

technology in monitoring and analyzing feed quality enhances decision-making processes, leading to 
improved resource utilization. As the dairy industry continues to evolve, the implementation of these 

sustainable feeding practices will be crucial for achieving economic viability and environmental 
sustainability, paving the way for a more resilient and responsible dairy sector. 

 
Limitations 

The strategies presented are largely based on existing literature and may not encompass all possible 

feeding practices in diverse geographical and environmental contexts. As dairy farming practices can 
vary significantly based on regional conditions, the applicability of some strategies may be limited in 

specific situations. Second, the review focuses primarily on cost reduction without extensively 
addressing the potential trade-offs between feed efficiency and animal welfare. While many strategies 

aim to optimize feed use, the long-term impacts on cow health and milk quality should be further 
investigated. Additionally, the review does not account for the economic feasibility of implementing 

certain practices, as initial investments in technology or infrastructure may be a barrier for some dairy 
producers. Finally, further research is needed to evaluate the effectiveness of these strategies in real-

world settings, as controlled studies may not fully capture the complexities of on-farm implementation. 
 

Future Directions 

Longitudinal studies assessing the long-term impacts of various feeding strategies on both animal 

welfare and economic viability would provide valuable insights for dairy producers. Additionally, 
research on the integration of emerging technologies, such as artificial intelligence and machine 

learning, could offer innovative solutions for real-time monitoring and optimization of feeding 
practices. Furthermore, understanding the role of consumer preferences in shaping sustainable dairy 

practices can guide farmers in aligning their strategies with market demands. Collaborative research 

initiatives between academia, industry, and farmers could facilitate the development of best practices 
tailored to specific regional contexts. Exploring the potential of genetic selection for feed efficiency 

traits in dairy cattle also presents an exciting direction for future research, potentially leading to breeds 
that require less feed while maintaining high productivity levels. By addressing these areas, the dairy 

industry can continue to evolve toward more sustainable and economically viable feeding practices, 
ensuring resilience in an ever-changing agricultural landscape.  
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