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INfroductions

v Food Animal Concerns Trust (FACT) is @
FACT national nonprofit organization that
advocates for the safe and humane
reedAmimaloncemsTrust— sroduction of meat, milk, and eggs.

Larissa McKenna

Humane Farming Program Director

Email: Imckenna@foodanimalconcerns.org
Welbsite: foodanimalconcernstrust.org/farmer/

FACT's services for livestock and poultry farmers include:

Fund-a-Farmer Grants

Conference scholarships

Free webinars

Humane Farming Mentorship Program
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Regional Soil Health Specialist
for the Soil Health Division of the
USDA’s Natural Resources
Conservation Service (NRCS)
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e The Soil Food Web
N Is complex

\ \
R A = Arthropods
\ \ Shredders
Nematodes
Root-feeders
\\\
S
Arthropods
Predators
Nematodes
Fungal- and
/\ bacterial-feeders
\_j Fungi
Mycorrhizal fungi
Saprophytic fungi Nematodes

Predators

Shoots and
roots

“(\ ; ,‘ -
= Org;;i—c\ Protozoa
Matter s Amoebae, flagellates, D
Waste, residue and and ciliates .
metabolites from O ’ A Animals
plants, animals and Bacteria
microbes.
First trophic Second Third trophic Fourth trophic Fifth and
level: trophic level: level: level: higher trophic
Photosynthesizers Decomposers Shredders Higher level levels:
Mutualists : Predators predators Higher level
Pathogens, parasites Grazers predators

Root-feeders

USDA-NRCS
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\The Four Ecosystem Processes

Carbon Cﬂycle‘: Solér energy to chemical energy .
~Biocommunity Dynamics: soil life, plants, and animals .

Water Cycle: infiltration and availability : . P
Nutrient Cycle: Soluble and plant available - ‘ b
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Are we mimicking

uBTock the
SECRETS

SOLL

nature on our farms?

adventureafricaholidays.com
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Nature’s Template for é§‘3§’ﬁ

Improving Soil Health _

Doug Peterson, USDA-NRCS



Nature’s Template for
Improving Soil Health

Adaptive
(climate, livestock needs, plant
regrowth rate, soil, time/labor
constraints)

Short Graze
Period

High Stock
Density

Full Plant
Recovery

Adaptive, High-Stock Density (AHSD) Grazing
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s UL



Stock Density versus Stocking Rate

IN THE R/ |
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Stock Density

 Number of pounds of animals per acre at any given
point in time

* Expressed as Pounds of Animal per Acre or Animal
Units per Acre

Stocking Rate

 Number of animals that can be supported on a given
area for a specified length of time

* Generally expressed as Animal Unit Months per Acre
or Cow Days per Acre, Grazing Days per Acre, or
Animal Days per Acre



Stock Density is Probably the Most Powerful secgirs
Tool Livestock Producers Can Use To: ESL

 Improve plant diversity

* Increase forage supply

* Improve nutrient cycling

* Improve livestock performance
 Use weeds as forage

 Eliminate need for herbicides and inorganic
fertilizers



What Is Stock Density? SECRETS
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* Imagine we have 100 head of cows weighing 1,250
lbs each.

100 head x 1,250 Ibs per cow = 125,000 lbs of beef
on the hoof



10 acre Field: 125,000 Ibs of Beef (100 cows) & crirs
10 acres ESON L,

Stock Density = 12,500 |bs live weight per acre

1 acre Field: 125,000 Ibs of Beef (100 cows)
1 acre

Stock Density = 125,000 |bs live weight per acre

0.5 acre Field: 125,000 |bs of Beef (100 cows)
0.5 acre

Stock Density = 250,000 |bs live weight per acre
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000 lbs live weight per acre :-5015




Longer

I

Relative Time
To Detect
Improvements

d

Shorter

un 19" !

Stock Density Hierarchy §§;§%§2§§

Rotational System: less than 4,000 |bs. per
acre

Management-intensive Grazing (MiG): 4,000
to 50,000 lbs per acre

High Stock Density (HSD): 50,000 to 250,000
lbs per acre

Ultra High Stock Density (UHSD) or Mob
Grazing: greater than 250,000 lbs per acre
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Stocking  Grazing

Rate Period 0
1 steer/ 20 % 8
10 ha days

1steer/ 20 9% 12
5 ha days

Jrlo <

Nad to regraze SECRLT&

13

27

-/
| SOLL

Hart and Balla 1982
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(5 year averages from Cook et al. 1958)

Biting Avera e Yield

Interval (Ibs)
April-June 7 days 1.4

14 days 2.2

28 days 3.1
May-July 7 days 1.6

14 days 2.1

28 days 2.9



ADDBrONriate Recovery Perioc S gﬁ)}cktho
APPIOPIALEIRECOVERPER 0 SECRETS
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. . SECRETS
Cover influences soil temperatures :5):r

VAL

Air temperature was 88° F
Same soil type SECRETS
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When Soil Temperature Reaches.. §§f%§§5
=) UL L

140 F Soil bacteria die

130 F 100% moisture is lost through
evaporation and transpiration

A Some bacteria species start dying
00 F 15% moisture is used for growth

85% moisture lost through
evaporation and transpiration

100% moisture is used for growth

J.J. McEntire, WUC, USDA SCS, Kernville TX, 3-58 4-R-12198. 1956



3 inches of rainfall in 90 minutes, 10% slope, silt loam soil
(University of Nebraska & USDA-SCS, 1937)

Excellent pasture

Fair pasture

Poor pasture

95% ground cover
—

75% ground cover

50% ground cover

IN THE 2 |
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Soil loss (tons/A)

Percent runoff
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Daily growth rate (Ib/acre/day)

Tall fescue
Orchardgrass
Timothy
Bluegrass

Red clover
Birdsfoot trefoil

I
4

White cIovgr

6 8 Jim Gerrish

Residual height (inches) MU-ESRC
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Grass and litter present _
Grass with litter removed -

Grass and litter removed -

(bare soil) 0 1 2
Inches per hour



GRAZE AND REST PASTURE




Grazing More Mature Forage

e“O

f«

o

DRSNS VY (7. p——
. i

A L1 vegeten
% lf‘ °Ymu"




Feet north from water

Feet south from water

uir?;)ck the

Manure Distribution SECRETS

0T
One paddock of 3—pasture rotation KQKL
400 10 - 20
300 20 - 30
30 - 40

200 @ > 40
100 Piles per 500 ft 2
S

100 200 300 400 500 600 700 800 900
Feet east from water

One paddock of 24—-pasture rotation

100 30 - 40
80 \/ 40 - 50
50 B 50-60
Bl 60-70
40 B
20 Piles per 500 ft 2
100 200 300 400

Feet west from water
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Diversity of plants aboveground feeds  SECRETS
: : : . EROIT,
diversity of soil organisms belowground! =
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| SECRETS
The Underground Livestock Herd =577

Type of Organism Number/Acre Pounds/Acre
Bacteria 300,000,000,000,000,000,000 2,600
Actinobacteria 20,000,000,000,000,000 1,300
Fungi 200,000,000,000,000 2,600
Algae 4,000,000,000 90
Protozoa 2,000,000,000,000 90
Nematodes 80,000,000 45
Earthworms 40,000 445
Insects /arthropods 8,160,000 830

8,000

Soil Food Web



How Do We Encourage SECRETS
More Diversity In Our Pastures?

Don’t overgraze

Shorten the graze period so livestock take just one
bite off each plant (the faster plants are re-growing,
the shorter time they should be in one spot)

Allow long enough recovery for all plants

Reduce diet selectivity by increasing stock density,
not stocking rate
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%% Leaf Removed % Root Growth Stopped

10 0
20 0
30 0
10 0
50 2to4
60 50
70 78
80 100

90 100




If you overgraze the shoot, you overgraze the root!

o —

L/ | =]
= L =
Tall Fescue Tall Fescue Tall Fescue Orchardgrass Orchardgrass Fescue/Bluegrass
Rotational Continuous Continuous Rotational Rotational Rotational
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Know What’s Happening When snfnsz
Livestock Take That Extra Bite! =HOLL

65-70% 50% Ungrazed
Two bites One bite .

Continuous
Graze

e
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How does grazing management
affect soil biology?

Research from W.R. Teague (2011)
Treatments
* Heavy continuous
* Light continuous

e Graze exclosure

 Multi-paddock

— 40-day recovery: fast growth
— 80-day recovery: slow growth

SEC
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SECRETS
How does grazing management 5000
affect soil biology?

Results
e Total bacteria: No change
e Total fungi: Multi-paddock was highest

e Ratio of total fungi to total bacteria: Multi-paddock
was highest (3:1) versus all other treatments (1:1)
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SECRETS

What does a high fungi ESOIL
to bacteria ratio indicate?

* High water-holding capacity
* High nutrient availability

N nutrient retention

Bacteria Mycorrhlzal Fungl \ /7
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AHSD Grazing Positively Impacts
Soil Organic Matter Levels on Cropland

1993: No-till only 2 1.7% OM

1995: Cash crop diversification =2 2.0% OM
1997: Cover crop integration =2 3.1% OM
2006: Multi-species covers =2 4.2% OM

2006 — 2013: Multi-species covers with AHSD grazing =2
6.1% OM

Gabe Brown, 2013
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AHSD Grazing on Cropland Dramatically 5051
Improves Nutrient Availability for
Plants and Food for Soil Biology

N P K WEOC
Management (Ibs/ac) | (lbs/ac) | (lbs/ac) | (ppm)
Organic 2 156 95 233
No-Till, Low Diversity 27 244 136 239
No-Till, Med Diversity, High 37 217 199 262
Synthetic Fert.
No-Till, High Diversity, No 281 1006 1749 1095
Synthetic Fert., Livestock.

Gabe Brown, 2016
Soil testing done by Dr. Rick Haney, ARS



SECRETS
What About AHSD On = ULL
Perennial Pastures?

Three farms sampled in Mississippi (Fall 2014)
Farm 1: AHSD grazing for 5 years

Farm 2: Continuous Grazing — Slow Rotation for
50+ years

Farm 3: Continuous Grazing — Continuous for 30+
years

All same soil types

Allen Williams, 2016



AHSD and Total Soil Carbon (kg/m2)
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CG - Slow
Soil Depth AHSD Rotation CG - Cont.
0-6" 4.67 1.64 1.36
6—12" 4.00 1.88 1.37
12 - 18" 2.95 1.03 0.40
18 — 24" 2.04 1.02 0.54
24 - 30" 1.71 0.38 0.40
30 -36" 1.42 0.41 0.34

AHSD: Adaptive, High Stock Density grazing

CG: Continuous Grazing

Allen Williams, 2016
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AHSD and Soil Organic Matter (kg/m?)

CG - Slow
Soil Depth AHSD Rotation CG - Cont.
0-6" 4.26 3.28 2.72
6—12" 3.22 3.76 2.74
12 - 18" 3.10 2.06 0.80
18 — 24" 2.98 2.04 1.08
24 - 30" 2.80 0.76 0.80
30 -36" 1.98 0.82 0.68

AHSD: Adaptive, High Stock Density grazing

CG: Continuous Grazing

Allen Williams, 2016




AHSD and Storing Carbon

Carbon Carbon Carbon
Farm Description (kg/m?) (ton/ac) | (ton/CO, Equiv)
AHSD 12.69 51.41 188.13
CG — Rotation 7.09 28.71 105.07
CG — Continuous 5.47 22.16 81.09

AHSD: Adaptive, High Stock Density grazing

CG: Continuous Grazing

Allen Williams, 2016
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Get the pH and fertility balanced in medium category

Manage for cover: green and brown

High density grazing minimum 4,000 |b to over
100,000 Ib/ac

Leave at least half of forage behind:; 2/3 is better

Recovery period of at least 30 days, 45-day average,
but in general not over 90 days in growing season.
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How To Make It Work Easily

05710542008

Doug Peterson, USDA-NRCS Doug Peterson, USDA-NRCS
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How To Make It Work Easily

msffarm.com

powerflexfence.com



Stock Density Basics

Stock density will vary over time depending on forage
conditions and animal production status.

Make changes gradually in stock density over a period of
time.

Monitor daily to see how contented the animals are.

Because forage conditions and animal nutrient demands
are constantly in flux, monitor daily to gauge if forage is
being over- or under-allocated for the herd and adjust the
paddock size accordingly.

Always focus on animal performance. Never stress the
animals by limiting intake or gains and health will suffer.



“If you want to make small changes, change how
you do things. When you want to make major
changes, change how you see things.”

-Don Campbell
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For More Information

Justin Morris, Regional Soil Health Specialist
Natural Resources Conservation Service
Madison, Wisconsin

Phone: 608-514-4377

Email: justin.morris@wi.usda.gov

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means for
communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD).

To file a complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and employer.


mailto:justin.morris@mt.usda.gov

Questions & Answers

Please type your Q’s!




Connect with FAET

Food Animal Concerns Trust

Upcoming *free* webinars

February 27: Farm Bill 101 for Livestock and Poultry Farmers
March 6: Planning Ahead for Turkeys

March 14: Goat Herding Basics

March 21: Livestock Guardian Dogs 101

Register @ foodanimalconcernstrust.org/webinars/

Grants, Scholarships, Mentorship & More!
Sign up for emails @ foodanimalconcernstrust.org/farmer/

Join us on social media

@ L4 Yulllh



https://foodanimalconcernstrust.org/webinars/
https://foodanimalconcernstrust.org/webinars/

