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Grazing and Soil 
Health Principles





What are we Talking About??

Photos Clockwise from top left:
USDA –NRCS, University of Illinois, Beef 
Magazine, Sjoerd Duiker - Penn State. Center: 
Matthew Denton - NRCS SHD



Complete Utilization of Crops

https://pastureproject.org/publications/grazing-continuum-diagram/



Grazing 
Strategies



Types of Grazing Systems

1. Continuous Grazing
– Single or few large 

pastures
– Very little rest

2. Rotational Grazing
– Multiple pastures in a 

set rotation are used
– More permanent 

pastures, moved based 
on days. 

– Intermediate length rest 
periods
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Types of Grazing Systems

Bottom photo: https://www.beefmagazine.com/pasture-
range/ranchers-sing-praises-mob-grazing-cattle
Top photo: Tom Chapman

3 3. Strip Grazing
– Shorter rotations
– Smaller pastures
– Mainly using temporary 

fences

4. Mob Grazing
– Very high density
– Very long rest periods
– High amounts of 

trampling and nutrient 
deposition
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Types of Grazing Systems
5. Creep Grazing

– Higher need animals 
are given access to 
forward pastures

– Facilitated by gates or 
elevated fence posts

– Low-stress and gradual 
weaning

6. Forward Grazing
– Different grazing 

groups
– Higher need animals 

graze first and followed 
with lower need 
animals
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Nutrient Distribution of Managed 
Grazing

Evenly distribute manure 
across a pasture

75-90% of nutrients from 
manure are redistributed in the 
pasture. Even distribution = 
even grazing.

Source: Lory, J. and R. Kallenbach. 2002. Managing nutrients in a grazing system. Univ. of Missouri



Bale Grazing

Photo: http://www.angusbeefbulletin.com/extra/2017/05may17/0517mg_bale-
graze.html#.YdW1OmjMKM8



Proper Utilization
WHY DOES THE UTILIZATION RATE 

↓ WHEN THE LENGTH OF 
OCCUPATION INCREASES?



Root Response to Grazing

Left Photo Source: OnPasture.com
Right Photo Source: Crider, F. J., 1955, Root Growth Stoppage, Technical Bulletin No. 1102, USDASCS, Government Printing Office, 
Washington D.C. Graphic adapted by A. Miller, Black Dog Graphics, from Grass: The Stockman’s Crop by H. E. Deitz.



Balancing Forage Quantity and Quality



Interactions 
Between Grazers, 
Forages, and 
Micro/Macro 
Organisms



Compaction
Pressures Created by Different Stressors

Stressor Pressure (Psi)
Sheep 12
Human 14

Utility terrain vehicle 14
50-ton bulldozer 16

Cattle 27
Walking Cattle 48

Horse 27
Walking Horse 48

Tractor 175

Higgins et al. Revised 2017
Trimble, W.S and A.C. Mendel, 1995

Studies done in sandy loam soils showed an increased 
bulk density by 8% when heavily grazed



Herbivory Response of Plants

Plants have a response 
to herbivore saliva!

Photo: 
https://www.agriculture.com/livestock/cattle/get-
pastures-off-to-a-good-start-for-adequate-feed-all-
year

Liu J, Wang L, Wang D, Bonser SP, Sun F, et al. (2012) 
Plants Can Benefit from Herbivory: Stimulatory Effects of 
Sheep Saliva on Growth of Leymus
chinensis. PLoS ONE 7(1): e29259. 
doi:10.1371/journal.pone.0029259



Dung Beetles and Soil Health

• Recycle nutrients by breaking up 
manure into smaller more reactive 
pieces

• Can bring organic matter down 18” 
below the surface

• Reduces the amount of refuse 
areas within a pasture 

Cartoons: www.greenhumor.com



https://dungbeetleexpert.com.au/



Benefits of Dung Beetles

Credit: Oklahoma Forage and Pasture Fertility Guide



Promoting Dung Beetles
• High intensity grazing
• Parasite management – longer rest periods

Chemical Common Names Likelihood 
of Beetle 
Toxicity

Abamectin Avomec, Cattlegard, Duotin, Genesis, 
Paramectin, Virbamec, Endomec High

Doramectin Dectomax High
Eprinomectin Eprinex, Longrange, Broadline High

Ivermectin
Baymec, Bomectin, Cevomec, 
Ecomectin, Genesis, Ivomec, 
Noromectin,  Virbac

High

Moxidectin Cydectin Unlikely

Source: Consider Your Dung Beetles when Using Parasiticides (http://www.dungbeetle.com.au/considerbeetles.pdf), 
parastipedia.net, and Dr. Shaun Forgie (https://dungbeetles.co.nz/establishing-dung-beetles-and-using-chemicals-for-
internal-external-control-of-livestock-pests/)

http://www.dungbeetle.com.au/considerbeetles.pdf


Benefits of
Maximizing 
Biodiversity





Benefits of Multi-Species Grazers

Grazing Preferences by Species:
Horse …. grass 
Cattle …. grass > legumes
Sheep …..legumes >  forbs = grass
Goat ……forbs > grass > legumes
Deer…… forbs > grass

Source: Joel Poore, Pastureland Ecology, 2018



Benefits of Multi-Species Forages



Diversity in Growing Seasons

University of Vermont



Tools and 
Techniques for 
Improving Soil 
Health



Mitigating Grazing Impacts

CONTINGENCY 
PLAN

Only graze if you have, understand and are willing and able to follow a 
contingency plan



Soils Information from Web Soil 
Survey

Helpful interpretations
– Capability and capability subclass
– Organic matter depletion
– Susceptibility to compaction
– Vegetative productivity?
– Depth to water table
– Ponding/flooding frequency

* The accuracy of the Web Soil Survey relies on the 
soil mapping



Monitoring Tools - Animals

https://hereford.org/wp-content/uploads/2017/02/BCSFactSheet.pdf
https://www.alamy.com/the-scoring-body-and-structure-loin-area-of-sheep-by-analysis-the-bone-muscle-structure-and-fat-image329188736.html
https://www.semanticscholar.org/paper/Body-condition-scoring-in-goat%3A-Impact-and-Ghosh-Datta/5177e5db943095d9a223788cf26a06dfabad0b95


Monitoring Tools - Plants

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/rangepasture/pasture/?cid=stelprdb1045215
https://attra.ncat.org/product/attra-grazing-planning-manual-and-workbook/
https://extension.wvu.edu/files/d/4ffb579a-3aec-4a69-9b91-15c0dcb7745f/fallingplate-meter.pdf


Monitoring Tools - Soil

https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=44419.wba


Know where you are, where you want 
to be, and how you’re going to get 
there



QUESTIONS??
Kaitlin Farbotnik

Northeast Regional Soil Health Specialist (Acting)
E-mail: Kaitlin.farbotnik@usda.gov

Phone: 732-519-1195

USDA is an equal opportunity provider, employer, and lender.
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