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Introduction 

Livestock farming is a 

cornerstone of agriculture 

worldwide, providing essential 

protein sources and economic 

livelihoods. However, optimizing 

feed efficiency while minimizing 

environmental impact remains a 

significant challenge. One promising 

innovation in livestock nutrition is 

the use of slow-release urea products. 

These products offer a sustainable 

solution by improving nitrogen 

utilization, reducing ammonia emissions, and enhancing animal health. This article explores the 

science behind slow-release urea, its benefits, challenges, and implications for the future of livestock 

feeding practices. 

Understanding Urea and its Role in Livestock Nutrition 

Urea, a compound synthesized in the liver of mammals from ammonia, is crucial for protein 

metabolism. In livestock, urea is a cost-effective source of non-protein nitrogen (NPN), supplementing 
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dietary protein intake. Traditional urea supplementation, however, poses challenges such as rapid 

breakdown in the rumen, leading to ammonia toxicity and inefficient nitrogen utilization. 

Slow-release urea products are designed to mitigate these challenges by controlling the release 

of urea into the rumen over an extended period. This controlled release is typically achieved through 

chemical coatings, physical encapsulation, or microbial treatments. By mimicking the natural 

degradation of protein, these products optimize nitrogen availability for microbial protein synthesis 

without overwhelming ruminal microbes. 

Benefits of Slow-Release Urea Products 

1. Improved Nitrogen Utilization Efficiency: Unlike conventional urea, slow-release 

formulations enhance nitrogen retention within the animal, reducing nitrogen excretion and 

ammonia emissions. 

2. Enhanced Animal Performance: Better nitrogen utilization translates into improved growth 

rates, milk production in dairy cows, and reproductive efficiency. 

3. Environmental Sustainability: Reduced ammonia emissions contribute to air quality 

improvements and mitigate nitrogen pollution in water bodies, addressing environmental 

concerns associated with intensive livestock operations. 

4. Cost-Effectiveness: While initial costs may be higher, the long-term benefits in feed 

efficiency and reduced environmental impact justify the investment. 
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Applications in Different Livestock Sectors 

1. Beef Cattle: Slow-release urea supplements improve feed efficiency, supporting sustainable 

intensification in beef production. 

2. Dairy Cows: Enhancing milk production efficiency and reducing nitrogen losses benefit dairy 

operations economically and environmentally. 

3. Sheep and Goats: Optimizing dietary protein supplementation in small ruminants enhances 

productivity and reduces environmental impact. 

Some commercially available slow-release urea products: 

1. Optigen®: Produced by Alltech, Optigen® is a slow-release urea product designed to improve 

nitrogen utilization efficiency in ruminant diets. 

2. NutriTek®: Manufactured by Balchem Corporation, NutriTek® is another slow-release urea 

product that helps optimize protein utilization and reduce nitrogen waste in livestock diets. 

3. X-Zelit®: Developed by DSM, X-Zelit® combines slow-release urea with other nutritional 

components to improve feed efficiency and reduce environmental impact in dairy cattle. 

4. Rumen-protected urea (RPU): While not a specific brand, Rumen-protected urea products 

are widely available from various manufacturers and offer controlled release of urea in 

ruminant diets. 

5. Rumevite® Smart and Rumevite® Phase 2: These are slow-release urea products from 

Trouw Nutrition, tailored for different stages of ruminant production to optimize nitrogen 

utilization and reduce ammonia emissions. 

These products exemplify the diverse approaches to enhancing nitrogen efficiency and sustainability 

in livestock feeding through slow-release urea technologies. 

Challenges and Considerations 

Despite their advantages, slow-release urea products present challenges: 

1. Formulation Complexity: Developing effective slow-release formulations requires precise 

control over release kinetics and stability. 

2. Adaptation to Feeding Systems: Integration into existing feeding practices and ensuring 

uniform distribution in feed mixes can be logistical challenges. 

3. Regulatory Approval and Consumer Acceptance: Regulatory frameworks and consumer 

perceptions regarding novel feed additives must be considered to ensure market acceptance. 

Conclusion 

Slow-release urea products represent a promising advancement in livestock nutrition, offering 
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substantial benefits in efficiency, environmental sustainability, and economic viability. As global 

demand for animal protein rises, the adoption of innovative feed additives like slow-release urea is 

essential for meeting production demands while mitigating environmental impact. Continued research 

and collaboration across disciplines will drive further innovation and adoption, ensuring a sustainable 

future for livestock farming. In conclusion, the integration of slow-release urea products into livestock 

feeding practices holds great promise for transforming the industry towards more sustainable and 

efficient production methods. By addressing the dual challenges of enhancing animal nutrition and 

reducing environmental impact, these innovations pave the way for a more resilient and sustainable 

future in agriculture. 
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