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The nutrient mass balance is a whole-farm assessment of nutrient use 
efficiency 
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The ideal level for an NMB is slightly positive

Negative Balance
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The ideal level for an NMB is slightly positive

Very Large Positive Balance
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Mass Balances

(lbs/acre) (lbs/cwt)

Nitrogen 0 to 105 0-0.88

Phosphorus 0 to 12 0-0.11

A feasible mass balance allows farms to be economically viable and environmentally 
sustainable

Feasible limits were set based on balances from commercial dairy farms in New York

The nutrient mass balance is a whole-farm assessment of nutrient use 
efficiency 
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The nutrient mass balance is a whole-farm assessment of nutrient use 
efficiency 
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Other indicators can be estimated to inform nutrient management strategies at 
the whole-farm level

Introduction 7

Indicator
High risk of exceeding the feasible 

balances if
N P K

Milk per cow (lbs/cow/year) - < 20,000 -

Animal density (animal units[AU]/acre) - > 1.0 -

Feed (tons dry matter[DM]/AU) - <3.5 or >7.5 -

Homegrown feed (% DM) - < 62-65 -

Crude protein (CP), P in all feed (%) > 17 > 0.40 -

CP in homegrown feed (%) < 11.8 - -
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Whole-farm nutrient balance assessments allow for monitoring whole-farm 
nutrient management efficiency over time
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Six organic case-study farms were selected in southern and central NY. 

Southern NY

Central NY
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Six organic, grazing, case-study farms were selected in southern and 
central NY. 

Farm 1

Farm 2

Farm 3

Farm 4

Farm 5

Farm 6

Land Base
(Acres)

250

658

189

254

230

264

Cows

48

138

30

35

60

43

Row-Crop
(Acres)

0

137

0

12.5

0

0

Predominant 
Breed

Holstein

Holstein

Jersey

Jersey

Ayrshire

Ayrshire
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Grazing

Yes

Yes

Yes

Yes

Yes

Yes

Case-study Farms



11

Whole farm mass balances for N and P were in general low

Research Results
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Farm 2 (2020)
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Farm 4 (2021)
Farm 2 (2021)
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Farm 3 (2020)

Farm 1 (2020)
Farm 1 (2021)

Farm 5 (2020)

Farm 5 (2019)

Farm 6 (2020)
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Whole farm mass balances for N and P were in general low

Research Results
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Tons of feed per animal unit exhibited a wide range. Percent of home-grown 
feed was relatively high for all farms. 

Research Results
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Percent crude protein and phosphorous in the feed showed a range, exhibiting 
potential opportunities for improvement in some farms.

Research Results



Whole-farm nutrient mass balances can be an effective tool to monitor 
nutrient management efficiency in multiple areas of the farm
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• Running a whole-farm mass balance for your 
farm and the associated indicators (animal 
density, tons feed per animal unit, % 
homegrown feed, %CP and %P in feed) can 
help identify opportunities for 
improvement.

• Very large positive balances or negative 
balances may impact long-term 
sustainability of the farming operation.

• Multiple years of data can help monitor 
changes in nutrient management over time.

Conclusions



General Information

Farm Crop Production

Imports, Feed

Imports, Fertilizer

Imports, animals

Imports, miscellaneous

Exports, milk

Exports, animals 

Exports, crops

Exports, miscellaneous 

Relatively simple input data is needed to estimate whole-farm mass balances 
and associated indicators

16Data Collection
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Farm contact information

Acres of land

Miscellaneous characteristics

Animal types, numbers, weights, 
breeds.

Relatively simple input data is needed to estimate whole-farm mass balances 
and associated indicators

17Data Collection
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Farm crop production
These values will not impact the balance 

calculation (inside the farm boundaries) but 
accurate data will help with identification of 

“issues” or “opportunities to improve”

Feed imports

Relatively simple input data is needed to estimate whole-farm mass balances 
and associated indicators
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Fertilizer purchases

Animal purchases

Bedding and miscellaneous imports 

Milk sold and CP

Animals sold or exported off the farm

Relatively simple input data is needed to estimate whole-farm mass balances 
and associated indicators
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Crops sold or exported off the farm

Manure, compost or other exports

Relatively simple input data is needed to estimate whole-farm mass balances 
and associated indicators

20Data Collection
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