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Analysing Trace Mineral Variability 
 in UK and Irish Forages: 
 Insights and Implications

By The Animine Technical Team

Introduction
Trace minerals are essential for the nutrition and overall well-being of 

ruminants and livestock in general, influencing crucial aspects such as 

immune function and reproductive performance. In the United Kingdom 

(UK), where forages constitute a primary nutritional source for grazing 

animals, understanding the fluctuating levels of trace minerals in these 

feedstuffs is of greatest importance. However, this is influenced by 

diverse factors including soil composition, climate conditions, and 

agricultural practices. This variability presents challenges for livestock 

producers striving to implement optimal nutrition and productivity 

in their herds. This article examines the variability of trace minerals 

in UK forages and its impact on animal health and performance. 

Understanding this variability is essential for adapting trace mineral 

supplementation strategies to ensure optimal nutrition for livestock.

Exploring Trace Element Variability in Forages of the 
UK and Ireland
For grazing animals in the UK and Ireland, forages are the primary 

diet, but identifying trace mineral deficiencies is challenging. Factors 

like rainfall, soil type, grass management, and location affect forage 

mineral content. Understanding these dynamics is crucial for optimising 

animal health and production while managing the risks of deficiency 

and oversupply.

A recent study by Harper Adams University analysed 1,453 

forage samples from 2020 to 2023, revealing that manganese , cobalt 

, selenium, and iron generally met the NASEM 2021 guidelines for 

livestock. However, copper  levels were consistently below the minimum 

requirements (<8 mg/kg DM) in the UK and fell below cattle requirements 

(<10 mg/kg DM) in Ireland during 2020-2022. High sulfur levels (>2.5 g/

kg DM) in 2020 and 2021 exacerbated copper deficiencies. Iron levels 

often exceeded the threshold (>250 mg/kg DM) for copper-related 

problems, except in Ireland in 2021. Molybdenum  showed significant 

increases in 2023, with a threshold around 2 mg/kg DM posing potential 

copper-related challenges. Zinc (Zn) and iodine (I) deficiencies were 

noted in some years, with concentrations below <30 mg/kg DM for Zn 

and <0.45 mg/kg DM for I.

These findings emphasize the need for further investigation and 

targeted trace mineral supplementation for grazing ruminants in the UK 

and Ireland. Soil composition, agricultural practices, and environmental 

conditions significantly impact forage mineral content, requiring a 

comprehensive approach to livestock nutrition.

Factors Behind Trace Mineral Variability in UK and 
Irish Forages
Soil composition is a primary factor influencing trace mineral content 

in forages, as it varies widely and directly affects the availability of 

essential trace elements for plant uptake. Soils high in sulfur or 

iron, for example, can cause antagonistic interactions with other 

trace minerals like copper, impacting their availability to grazing 

animals. Agricultural practices also play a significant role; certain 

fertilizers or soil amendments can alter soil pH and nutrient uptake 

mechanisms, and crop rotation and grazing management influence 

nutrient cycling within the ecosystem. Environmental factors such 

as rainfall, temperature, and seasonal variations contribute to trace 

mineral variability. Heavy rainfall can leach minerals from the soil, 

reducing concentrations in forage crops, while seasonal changes in 

plant growth affect nutrient uptake and allocation, causing fluctuations 

in trace mineral content. Additionally, interactions between trace 

minerals within the forage can impact animal health, with imbalances 

between copper and molybdenum or sulfur potentially leading to 

copper deficiency or toxicity in grazing animals. Furthermore, a study 

conducted in the UK (Figure 1), showed that the mineral content of 

forages varies among botanical groups, with forbs being highest in 

iodine and selenium, grasses in manganese, and legumes in copper, 

cobalt, zinc, and iron. This highlights the importance of understanding 

these complex interactions to formulate targeted supplementation 

strategies and address specific mineral imbalances. 

Implications for Livestock Production
The variability of trace minerals in UK forages has significant 

implications for livestock production, affecting both economics and 

animal welfare. Deficiencies or imbalances in essential trace minerals 

can harm animal health, reproduction, and performance, leading to 

reduced productivity and profitability for farmers. In fact, imprecise 

mineral nutrition in grazing animals is a major worry linked to the 

variability of trace minerals. Livestock consuming forages lacking 

essential trace minerals may experience impaired growth, reduced 

feed efficiency, and weakened immune systems, making them more 

vulnerable to diseases. Poor reproductive performance is also a 

consequence, resulting in lower fertility rates, increased embryo loss, 

and longer calving or lambing intervals. Beyond immediate health 

and productivity concerns, trace mineral variability in forages can 

affect the nutritional quality of animal products. Milk and meat from 
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Figure 1. Variability of concentrations of some minerals in plants according to the botanical group (Darch et al.2020)

animals grazing on deficient forages may have lower nutrient levels, 

compromising their value for consumers.

Addressing trace mineral deficiencies or imbalances in forages can 

add costs for farmers, including supplementation, veterinary care, and 

decreased productivity. Moreover, unsustainable agricultural practices 

may arise if trace mineral variability isn’t managed effectively, leading 

to soil degradation, environmental harm, and reduced farm profits.

Mitigating Trace Mineral Variability for Consistent 
Livestock Nutrition
In the pursuit of optimizing trace mineral nutrition for grazing animals, 

farmers employ a multifaceted approach. Supplementation for 

example plays a critical role in bridging potential gaps in trace mineral 

intake, ensuring animals receive adequate nutrition for optimal health 

and performance. Farmers carefully select mineral supplements, 

considering factors such as bioavailability and effectiveness in meeting 

the specific needs of their livestock. Moreover, the selection of the 

right mineral source is primordial. Some mineral forms offer superior 

bioavailability, ensuring efficient absorption and utilization by animals. 

By choosing the most suitable mineral sources, farmers can maximize 

the effectiveness of their supplementation strategies, further enhancing 

animal health and performance.

Innovation also plays a pivotal role in advancing trace mineral 

management practices. Tools like AniGun, a tool developed by Animine 

utilizing X-Ray Fluorescence technology, represent the cutting edge 

of rapid mineral analysis in forages. This innovation enables farmers 

to rapidly assess the mineral content of their feedstuffs, facilitating 

timely adjustments to supplementation strategies and ensuring optimal 

nutrition for their livestock.

Conclusion
In conclusion, the variability of trace minerals in forages across the 

UK and Ireland presents significant challenges for livestock nutrition 

and productivity. However, by employing strategic measures, such 

as utilizing innovative tools like AniGun to assess the extent of this 

variability, farmers can mitigate its impacts and ensure consistent 

nutrition for their livestock. AniGun’s ability to rapidly analyze 

mineral content in forages empowers farmers to make informed 

decisions about supplementation and grazing practices in real time. 

Additionally, choosing the appropriate mineral sources, with a focus 

on bioavailability and effectiveness, is essential for optimizing trace 

mineral supplementation. By selecting high-quality sources, farmers 

can enhance the absorption and utilization of essential nutrients by 

their animals, thereby promoting overall health and productivity. This 

proactive approach not only helps address immediate nutritional 

needs but also contributes to long-term sustainability and profitability 


