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Nutrient Management for Pastures
Why is it important?
• Maximize productivity, reduce losses
• Nutrients are required for forage quality (not just quantity)
• Required for Organic certification, local/state rules, etc.
• Soil health requires managing fertility…we shouldn’t be mining our soil’s resources
• Low yielding systems are ‘leaky’
• Profitability is required for sustainability
• Good grazing management is also good nutrient management

PASTURE 
is a 

CROP!
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Nutrient Management for Pastures

Presenter Notes
Presentation Notes
Teaser about whole farm NMB…don’t want to be too high or too low for sustainability

How do we keep things in balance…
The first thing we need to know is what we have.
Records, measurements and tracking over time is important…for planning and tracking
We can’t manage what we don’t measure
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Nutrient Management for Pastures

Presenter Notes
Presentation Notes
If you remove crops without replacing the nutrients, yields/quality will decline over time.  
	This often happens in hay fields that do not receive manure.

If you apply more nutrients than your crop can utilize, you risk runoff and environmental losses.  
This can happen quickly in overgrazing and create a negative feedback loop that continues to make yields decrease



Im
age courtesy of The Fertilizer Institute
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Presenter Notes
Presentation Notes
Image courtesy of The Fertilizer Institute
www.nutrientstewardship.com 


http://www.nutrientstewardship.com/
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Right Source
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Right Rate
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Right Time
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Right Place
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Soil Fertility - Lime! Lime! Lime!
• pH management helps 

with nutrient 
management

• To know when to apply 
lime, soil test
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Presenter Notes
Presentation Notes
Pasture and grasses need a pH of 6.2…so not terribly high, but still need to monitor over time.  Pastures can get low, and without soil testing you won’t know that it is limiting production.  Fall makes the most sense for timing, to enable the lime to work and not contaminate forage and cause refusals.

Soil pH is a common problem on pastures. It is a primary reason why some pastures, despite appearing to have adequate fertility levels, do not produce optimum forage yields. When pastures are too acidic or too alkaline, soil microorganism activity is diminished and plant nutrient availability is reduced. For most pasture applications, pH levels should be in the pH 6.0 to 7.0 range. While most grasses can do well at a pH of 5.8, they will do better at pH 6.0-6.2. Legumes will do okay at a pH of 6.0, but they will do best at pH 6.5-7.0. Although lime does cost money, you are wasting money on seed and fertilizer if you do not correct soil pH before you plant or fertilize. Keep in mind, lime takes time to neutralize acidic soils. Thus, if you are planning on fertilizing or seeding a pasture, it will be best to apply lime a year or more in advance of your planned seeding date. 
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Soil Fertility - Nitrogen
Nitrogen

• 50% legume = no additional N (but need to manage other factors)
• Split applications (50-75)
• Only fertilize what you can harvest/graze…don’t get ahead of yourself and waste it.
• Can impact quality – not just quantity
• Maximize your manure nitrogen!

Presenter Notes
Presentation Notes
Generally, pasture growth is limited more by the lack of nitrogen (N) than any other macronutrient. Although N can be applied as a fertilizer, the preferred method is to obtain it naturally by ensuring that pastures have high legume content. Pastures with 50% or greater legume need no supplemental N. However, all grass pastures or those with limited amounts of legumes will generally see economic yield increases by applying up to 150-200 lbs. of actual Nitrogen/acre/year (N/ac/yr). Be aware of the law of diminishing returns, though. The greatest yield responses will occur with the first 100 lbs. of N, with decreasing yield responses to the last 100 lbs. 
If N is applied, it should be applied in several applications of 50 to 75 lbs. of actual N/ac at a time. Keep in mind, animals will be harvesting this forage. If through the application of too much N, pasture growth exceeds that which the livestock can consume, you will have wasted your money. Likewise, applying too much N on too many acres of pasture at a time, particularity in spring, may produce more forage than can be efficiently consumed by the livestock. As a rule, do not spread N on more than 25-35% of your pasture at a time, unless you plan to mechanically harvest the forage grown that is in excess of the needs of your grazing animals. 
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Soil Fertility – Soil Testing and P & K
Soil Fertility – Soil Testing, P & K Fertilization

Table 2.10.1 from 2022 Cornell Guide for Integrated Field Crop Management

Presenter Notes
Presentation Notes
SOIL TEST!!
This is recommended/required for Organic Certification: 
§ 205.203 Soil fertility and crop nutrient management practice standard (especially micronutrients)
Fertilize fields with a likelihood of response
Follow nutrient guidelines

P & K are important for establishment and growth
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A word about yield
Maximizing pasture (and hay field) 
yields is an important strategy 
for…
• Minimizing feed imports
• Increasing efficiency
• Minimizing your carbon 

footprint
• Reducing environmental losses
• Maximizing profitability

Rich Taber /
CCE Chenango

Presenter Notes
Presentation Notes
Avoid the downward spiral of overgrazing that leads to
Weak roots
Slow regrowth and longer rest periods between grazing
Bare ground for weeds to monopolize
Overapplication of grazing manure
Long-term damage to stands
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Maximizing Home Grown Nutrients

• Maximize Yield
• Minimize 

undigestible fiber
• Optimize energy
• For stored forages 

and pastures!

Presenter Notes
Presentation Notes
For example research conducted at the Cornell University Hillside Pasture Research and Demonstration Project in the mid-1980s demonstrated the influence of grazing management on the productivity of pastures having the same soil type, fertility status, and plant species composition. Pasture treatments included a 16-paddock rotational system where cattle were moved to a new paddock every two days, a four-paddock rotational system where cattle were moved every seven to ten days, and a season-long continuously stocked system. Potential hay yields for the soils on the project were 7,500 to 8,000 lb/ ac/yr. However, as observed in (figure 4) the only grazing system that allowed the pastures to produce as much forage as the site was potentially capable of producing was the 16-paddock rotational system. Conversely, the continuously stocked pasture produced less than half of the site’s potential forage yield. 
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Maximizing Pasture Yields
Timing is everything

Pastures
• Timing of grazing AND timing 

of rest/recovery
• Don’t start too early
• Don’t go too late
Timing of forage harvest
• Maturity
• Field conditions
Dynamic harvest schedules 

Presenter Notes
Presentation Notes
Not nutrient management…but REALLY important

https://nydairyadmin.cce.cornell.edu/uploads/doc_919.pdf
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Maximizing Pasture Yield & Quality 
Anti-Quality Factors
• Species (wrong species or right species, wrong 

situation)
• Reduced intake (over mature, thorns, etc.)
• Make animals ill/death (toxicity)
• Palatability vs. preference 

DON’T LOSE IT IN THE 
BUNK/BALE

Manage stored feeds to 
minimize shrink and maximize 
quality

• Good fermentation or drying
• Good storage conditions
• Good feedout management



17

Managing Nutrient Applications
Soil Fertility
• Manure – let’s manage it well

Presenter Notes
Presentation Notes
http://nmsp.cals.cornell.edu/publications/factsheets/factsheet18.pdf
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Grazing Management is also Crop & Nutrient Management

Mgt. Intensive

Managing Nutrient Applications

Presenter Notes
Presentation Notes
https://attra.ncat.org/publication/paddock-design-fencing-water-systems-and-livestock-movement-strategies-for-multi-paddock-grazing/
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Records/Information needed  for Nutrient Management
 Basic info

• Maps, acres, soil types, environmental concerns

• Soil tests, manure tests, animal information
 Yields???

• Amount of forage harvested…by cows and people

• How do you estimate (grazing records, pasture stick, others)
 Manure volume & nutrient applications 

• Accounting for grazing manure (animal groups as ‘spreaders’)

• Calibrating spreaders (manure or otherwise)
 Grazing Charts

• Using them as record keeping tools too!
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Basic Info
Information Where? How? How often?

Maps/soil types/environmental concerns NRCS
SWCD
Extension
Online

Initial
Whenever landbase changes

Soil tests You
SWCD

Every 3 years (or more frequent if tracking 
something or rotating crops)

Manure tests YOU Annually – or whenever you spread

Fertilizer Analysis Supplier Whenever purchasing

Animal Info (#s, weights, groupings) YOU ongoing

Imported Feeds + analysis Supplier or you Whenever purchasing
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Basic Info
Information Tools

Maps/soil types/environmental concerns Web Soil Survey: 
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

Soil tests Use your Landgrant recommended soil analysis and send to a 
certified lab.

Manure tests Certified Lab
Book Values: https://www.uvm.edu/sites/default/files/Northwest-
Crops-and-Soils-Program/NutrientRec_BR1390.3_Sept2020.pdf
(Vermont, pg. 20)
http://nmsp.cals.cornell.edu/publications/factsheets/factsheet122.
pdf (Cornell)

Fertilizer Analysis https://www.uvm.edu/sites/default/files/Northwest-Crops-and-
Soils-Program/NutrientRec_BR1390.3_Sept2020.pdf (pg. 24)

Animal Info (#s, weights, groupings) Your records, weight tapes, scales, estimates

Imported Feeds + analysis Your records, invoices, analysis from source

https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
https://www.uvm.edu/sites/default/files/Northwest-Crops-and-Soils-Program/NutrientRec_BR1390.3_Sept2020.pdf
http://nmsp.cals.cornell.edu/publications/factsheets/factsheet122.pdf
https://www.uvm.edu/sites/default/files/Northwest-Crops-and-Soils-Program/NutrientRec_BR1390.3_Sept2020.pdf
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Yields 
How to measure yields

Harvested Crops

• Yield checks

• Weigh bales/loads

Pastures

• Clipping

• Falling Plate

• Pasture Stick

• Calculating based on DMI 3%

https://ohioline.osu.edu/factsheet/11-HCS-868

https://ohioline.osu.edu/factsheet/11-HCS-868
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Yields 
Pastures – Clipping

• Sample a known area by clipping (at typical grazing height).  Usually 1 – 2 
square feet

• dry it down (microwave will work)

• Weigh the dried sample and then convert to pounds DM/acre

0.05 lbs DM/sq ft x 43,560 = 2,178 lbs DM/acre

• Can be time consuming, but a good way to start and to calibrate other 
methods

• Should do multiple samples/paddock
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Yields 
Pastures -Pasture Stick

• Measure height

• Measure stand density to get estimate of pounds per inch

• Multiply pounds/inch x # grazing inches available 

200 lbs DM/inch x 12 inches available = 2,400 lbs DM/acre

• Should do multiple samples/paddock

https://extension.sdstate.edu/using-grazing-stick-assess-pasture-
forage

https://youtu.be/bSYflqjP6B0

https://extension.sdstate.edu/using-grazing-stick-assess-pasture-forage
https://youtu.be/bSYflqjP6B0
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Yields 
Pastures - Calculating based on DMI

• Animal Wgt x # animals in group x percent intake = 
Pounds forage/day

15 yearlings x 850 lbs x .03 = 383 lbs DM/day

• They grazed that 0.5 acre paddock for 3 days (and 
did not run out of forage and we left a good 
residual)

3 x 383 = 1,149 lbs DM / 0.5 acres = 2,300 lbs DM/ac

For groups with multiple animal types/sizes, calculate 
for each ‘type’ and add together

This is also imperative for PLANNING your grazing as 
well…how much is out there and how long should a 

group of animals be out there?
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Manure Inventory & Nutrient Applications
Manure Volumes

• Amount stored during winter

• Amount ‘spread’ on pastures by grazing animals

Nutrient Applications

• Amount spread/day/grazing unit

• Calibrate manure spreader?

Tools

• grazing ‘unit’ manure estimations - UMass

• Vermont Manure Screening Tool

• How to calibrate a manure spreader
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Manure Inventory
Manure Volumes

Amount stored during winter
Number of Animals x Average Weight of Animal (lb) ÷ 1000 
(animal unit) x Daily Manure Prod. x Manure Collection Period 
(days) + Estimated Percent of Bedding in Manure.

10 sheep x 200 lbs /1000 = 2 AUE

2 x 40 lbs/day x 100 days in barn = 8,000 lbs manure 
collected 

8,000 x 1.05 (5% bedding) = 8,400 lbs/2000 = 4.2 tons

Amount ‘spread’ on pastures by grazing animals
10 sheep x 200 lbs /1000 = 2 AUE

2 x 40 lbs/day x 1 grazing day = 80 lbs/day

80 x 260 days ‘out’ = 20,800 lbs/2000 = 10.5 tons Nutrients in stored manure Nutrients in grazing manure
4.2 x 23 = 97  lbs N 10.5 x 23 = 242 lbs N
4.2 x   8 = 34  lbs P2O5 10.5 x   8 =    84 lbs P2O5
4.2 x 20 = 84  lbs K2O 10.5 x 20 = 210 lbs K2O
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Manure Applications
Estimating Manure application

Amount ‘spread’ on pastures by grazing 
animals per day
10 sheep x 200 lbs /1000 = 2 AUE

2 x 40 lbs/day x 1 grazing day = 80 lbs/day

80/2000 = .04 tons/day

.04 x 23 = 1    lbs N

.04 x   8 = 0.3 lbs P2O5

.04 x 20 = 0.8 lbs K2O
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Estimating Manure application
Calibrating spreaders

• weight loaded - weight empty = load size

• Load size (lbs) ÷ Area covered by load (sq. feet) = 
(lbs/sq feet x 43,650) ÷ 2000 =  tons/acre

• Or count number of loads, multiply by load size and 
divide by total field acres

23,850 lbs – 11,150 lbs = 12,700 lbs
36’ x 515’ = 18,540 sq feet
(12,700/18,540) x 43,560 ÷ 2000 = 14.9 
tons/acre
12,700 lbs = 6.35 tons
6.35 x 35 loads = 35*6.35 = 222.25 tons/15 
acres = 14.8 tons/acre

Calibrating 
manure 

spreaders is 
FUN!!
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Estimating Manure application

Calibrating spreaders

23,850 lbs – 11,150 lbs = 
12,700 lbs

36’ x 515’ = 18,540 sq feet

(12,700/18,540) x 43,560 ÷
2000 = 14.9 tons/acre

v
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Grazing Charts as Record Keeping Tools





Write the name of each 
grazing unit and it’s size

• Pasture

• Paddock

• However you 
manage/rotate



For each grazing group…pick a color

• Fill in the box for each day that 
group is in that paddock

Record other events (using different colors/symbols)

• Manure applications

• Crop harvests

• irrigation

Harvest 25 
bales



Record weather

• Rainfall

• Snow

• Temperatures

• other



Record other monthly events

• Notes

• Comments

• observations
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Breakout – Resources for NM Records
• Grazing Chart – contact Troy Bishopp (the Grass Whisperer) or your local SWCD/Extension office.
• Managing Pasture as A Crop (D.Emmick) https://blog.uvm.edu/cvcrops/files/2012/10/Managing-

Pasture-as-a-Crop.pdf

• Land grant university fertility guidance (refer to your local LGU)
• Using a grazing stick: 

https://youtu.be/bSYflqjP6B0 ; 

https://extension.sdstate.edu/using-grazing-stick-assess-pasture-forage
• Measuring pasture dry matter yields:

https://ohioline.osu.edu/factsheet/11-HCS-868

• Calculating manure production: 
https://ag.umass.edu/crops-dairy-livestock-equine/fact-sheets/manure-inventory

• Calibrating manure spreaders: 
https://www.uvm.edu/sites/default/files/Agriculture/CVCROPS/ManureCalibration.pdf ; 
http://nmsp.cals.cornell.edu/publications/factsheets/factsheet18.pdf

https://blog.uvm.edu/cvcrops/files/2012/10/Managing-Pasture-as-a-Crop.pdf
https://youtu.be/bSYflqjP6B0
https://extension.sdstate.edu/using-grazing-stick-assess-pasture-forage
https://ohioline.osu.edu/factsheet/11-HCS-868
https://ag.umass.edu/crops-dairy-livestock-equine/fact-sheets/manure-inventory
https://www.uvm.edu/sites/default/files/Agriculture/CVCROPS/ManureCalibration.pdf
http://nmsp.cals.cornell.edu/publications/factsheets/factsheet18.pdf


Kirsten C. Workman
PRO-DAIRY Senior Extension Associate

Nutrient Management & Environmental Sustainability Specialist
kw566@cornell.edu

607-255-4890

mailto:kw566@cornell.edu
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