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Introduction 
Animal density refers to the ratio of animal 

mass to cropland. This term is often used 
interchangeably with whole farm “stocking 
density”. In animal agriculture, animal density 
is used to evaluate the balance between crop 
land to grow animal feed and recycle manure, 
and the animals on the farm (Figure 1). 

Understanding animal density is crucial 
because it provides insight into how effectively 
a farm is utilizing its land base and managing 
nutrient resources. Animal density allows a farm 
to determine if  there is enough land to recycle  

manure nutrients or whether manure export 
should be considered. Integration of animals 
and land to meet but not exceed feasible 
nutrient balances will support both economic 
and environmental goals by ensuring that a 

farm can produce feed sustainably, apply 
manure responsibly, and maintain productivity.  

This fact sheet explains the importance of 
animal density, how to calculate it, and what its 
implications are for farm performance, 

sustainability, and planning. 
 

 
Importance of Animal Density 
Maintaining a feasible animal density is 
essential for optimizing both productivity and 

environmental stewardship on dairy farms. 
When a farm’s animal density is well-aligned 
with the available cropland, manure nutrients 
can be recycled through crop production, 
thereby reducing the need for purchased 

fertilizers. This not only lowers costs but also 
limits the risk of leaching or nutrient runoff into 
nearby waterways. Farms operating within a 
balanced animal density range are better 
positioned to grow high-quality, homegrown 
forages that support herd health and 

performance while minimizing off -farm inputs. 
Animal density also directly inf luences the 

farm's Whole-Farm Nutrient Mass Balance 
(NMB), a key performance indicator (KPI) that 
tracks nutrient imports against exports. By 

keeping animal density within a manageable 
range, producers can better align nutrient 
inputs and outputs, contributing to long-term 

soil health, environmental protection and 
f inancial longevity of the farm. 

 

𝐴𝑛𝑖𝑚𝑎𝑙 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 =
𝐴𝑛𝑖𝑚𝑎𝑙 𝑀𝑎𝑠𝑠

𝐶𝑟𝑜𝑝𝑙𝑎𝑛𝑑 𝐴𝑐𝑟𝑒𝑠
 

Figure 1: Animal density is the total animal mass on a farm 
divided by the total cropland of the farm. 

 

How to Calculate Animal Density 
Animal density is calculated using a 
standardized unit called the Animal Unit (AU). 
One animal unit is equivalent to 1,000 pounds 
of live animal weight. Use of this standardized 

unit allows for consistent comparisons across 
different ages and types of livestock.  

In addition to calculating total animal units, 
the calculation requires knowing the number of 
cropland acres on the farm. Cropland includes 

any land that crops are grown on and harvested 
from, such as managed pasture, hayfields, and 
land planted with annual crops such as corn 
silage, corn grain, and soybeans. Forested 
areas, barnyards, and exercise lots are 
excluded from the calculation because they do 

not support crop production.  
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Table 1 shows an example calculation for a 
dairy that houses lactating cows, dry cows, all 
heifers from weaning to their f irst calving, and 

calves, while operating on a total of 1700 tillable 
acres. Dividing the total animal units of the farm 
by the tillable acreage for this example farm 
gives an animal density of 1.01 AU/acre.  
 
Table 1: Example calculation for animal density on a dairy. 

 Animal 
Group 

Number Weight per 
animal 

Animal 
units per 

group 

Lactating 
cows 

725 1400 1015 

Dry cows 122 1400 171 

Heifers: 
breeding to 
first calving 

297 1200 356 

Heifers: 
weaning to 

breeding    

217 600 130 

Calves: pre-

weaning 

205 250 51 

Total animal units (AU for the farm) 1724 

Total cropland (total acres in crops) 1700 

Animal density (AU per acre) 1.01 

 
Implications of Animal Density 
The optimal animal density for dairy farms 
typically falls between 0.8 and 1.2 AU per acre. 
Operating within this range allows farmers to 

use the farm’s land efficiently while still 
maintaining a healthy balance of nutrients. 
Farms with an animal density between 0.8 and 
1.2  AU/acre have a better chance to meet the 
feasible balances per acre which offer additional 

f lexibility in terms of manure and fertilizer 
management (Fact Sheet #110, The New York 
Phosphorus Index 2.0, and Adaptive Nitrogen 
Management for Field Crops in New York).  

When animal density falls below 0.8 AU per 
acre, there is the potential for negative nutrient 
balances, indicating that more nutrients are 
being removed than replaced. Negative 
balances can lead to mining of soil reserves and 
have a possible negative impact on yield and 

crop quality. In addition, while low animal 
density farms may more easily meet feasible 
balances per acre (environmental stewardship), 
it can be diff icult to meet feasible balances per 
hundredweight of milk (production efficiency). 

For more detail on whole-farm nutrient mass 
balances, see Fact Sheet #128 Reading a 
Whole-Farm Nutrient Mass Balance Report.  

Farms exceeding 1.2 AU per acre face the 
risk of nutrient accumulation if  manure cannot 
be applied within agronomic limits. Without 

export, a surplus in nutrients increases the 
potential for nutrient loss through runoff or 
leaching. High-density farms often incur greater 
costs for imported feed and manure handling 
and must place additional emphasis on manure 

storage and application timing to reduce the risk 
of environmental impact. 
 
In Summary 
Animal density is a vital management metric 
that inf luences a farm’s ability to sustain 

productivity, protect the environment, and 
remain economically viable. Properly balancing 
herd size with available tillable acreage enables 
more effective use of nutrients, supports forage 
production, and reduces reliance on off-farm 

resources. It is critical to assess animal density 
regularly, especially when considering herd 
expansion or changes in land use. Partnering 
with a Certif ied Nutrient Management Planner is 
the best way to ensure that animal density 

aligns with environmental regulations and long-
term farm goals. Ultimately, securing the land 
base for the size of the herd is essential for 
responsible nutrient management and 
environmental stewardship. 

 
Additional Resources 
● Glossary: Livestock density index - Statistics Explained - 

Eurostat. 2025. 

● Using animal density standards for nutrient management 

policy on Wisconsin dairy farms. H. Saam, J.M. Powell, D. 

Jackson Smith, W. Bland, and J. Posner. 2016.   

 

Disclaimer 
This fact sheet reflects the current (and past) authors’ best 
effort to interpret a complex body of scientific research, and 
to translate this into practical management options. 
Following the guidance provided in this fact sheet does not 
assure compliance with any applicable law, rule, regulation 

or standard, or the achievement of discharge levels from 
agricultural land. 
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