Arkansas Grazing Lands Conference

George Rheinhardt, Forester
USDA Natural Resources Conservation Service

March 13, 2013



- —_——
FELCAATF T W

¥ %Pl B S5

K YW AT ERS
—— Pt T LSRR AL T

:
|

i "ll'n'ﬁll

.."-J,III- -::'l i
Nk L
v o
'a- A AN

Healthy Land and Waters ... Naturally

WA AL . res .. usder. f= =1t

— O NRCS

United States Departmeant of Agriculturs
Matural Resources Conservation Service

ANRCS is aon Eguocl Opportuwunity Prowvider aond Employer






Presenter
Presentation Notes
Simply put, agroforestry is the combination of traditional agriculture and forestry, hence the word agroforestry.


Agroforestry is...

The intentional mixing of trees and/or
shrubs into crop/animal production
systems to create environmental,

economic
and social benefits.

Why are these &
trees pruned? ENEES



Presenter
Presentation Notes
(Optional slide for defining agroforestry) Note that the mixing of trees and crops is intentional and leads to environmental, economic, and social benefits. 


Why Agroforestry?
Good Cent$

Produces salable products

Provides value-added
opportunities
Diversifies risk
Increases property values

Increases crop yields &
livestock production /

Eligible for cost-share &
land rental payments



Presenter
Presentation Notes
Agroforestry practices make economic sense. Protection and enhancement of existing crop or livestock production systems can increase income. However, more intensive management of agroforestry systems can also create alternative crops that help to diversify risk as well as create additional income. Of course, with a more intensified production system comes the need for increased technical and marketing skills, either developed on-farm or provided from off-farm sources.


CONSERVATION WITHOUT
COMPENSATION
1S JUST
CONVERSATION

Conservation practices have to make
economic sense!



Agroforestry Practices

Silvopasture
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Putting the right plant,
in the right location,
for the right reason.



Presenter
Presentation Notes
In the US agroforestry practices fall into five categories; alley cropping, silvopasture, forest farming, riparian forest buffers, and windbreaks. Although agroforestry technology can be utilized to address other on-farm and community issues, these five are the primary applications of agroforestry technology.


Silvopasture

Combines timber and forage production.
Trees provide longer-term returns, while
livestock generate an annual income.
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Presenter
Presentation Notes
Silvopasture systems are conducive to promoting forest management, while generating forage production in the understory that is suitable for livestock grazing. Research has documented that many cool and warm season grasses and legumes yield high levels of quality forage when grown under as much as 50 percent shade.  This knowledge is being used to design integrated timber/grazing systems in conifer stands, especially in the South and Southeast. Silvopasture technology is also being used and developed in the Pacific Northwest.  High value sawlogs can be grown as a long-term product while on the same acre an annual income can be generated from grazing livestock.
The concept of silvopasture takes advantage of the inherent differences in trees and grasses.  Trees and grasses capture light and exploit soil resources differently.  Trees are planted less densely than they would under a typical forest management plan to allow about half the sunlight to reach the understory forage crop.

Silvopasture systems can be initiated by planting trees into an existing pasture.  Or, for landowners who have existing woodlots they can be thinned and pruned to allow about half the light to reach the understory.








Is this Silvopasture?



Silvopasture

Forest management, while generating
forage production in the understory

m NOT Shade trees on pasture
m Must have a crop of GOOD trees!

Many cool and warm season grasses and
legumes yield high levels of quality forage
when grown under as much as 50 percent

shade

Improves Cool Season Grass & Legume
production

Allows Warm Season Grass production
with tree canopy management
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ilvopasture

CAN HAVE TREES AND GRASS TOO!



ture

Silvopas

Design integrated timber/grazing systems
In planted conifer stands, especially in the
South and Southeast

Work well in southern pines

Not normally used for planted hardwood
species

= Can If managed right

m Can start with trees and add grass
m Hard to have grass and add trees




Silvopasture

High value sawlogs can be grown as
a long-term product while on the
same acre an annual income can be
generated from grazing livestock.



Silvopasture

Takes advantage of the inherent differences
In trees and grasses

Trees and grasses capture light and exploit
soil resources differently

= Room to grow for grass If let light through the
canopy

Trees are planted less densely than they
would under a typical forest management

Allow sunlight to reach the understory

forage crop. %
[/



Silvopasture

Silvopasture systems can be initiated
by planting trees into an existing
pasture

Existing forests can be thinned and
pruned to allow the light to reach the
understory

m Hardwood or pine




Getting Started

lower densities

A healthy planting

range for

silvopasture

establishment is ,

typically between s s i o
200-400 trees per B gl | i .? 5
acre. e T ] O T A




_.ower Density Effect on Forage and Cattle

Lower density stands permit enough sunlight to penetrate to
the forest floor to stimulate forage growth.

Shade allows cattle to graze throughout the day with reduced
sun stress.




Consider the width of the
equipment that will be used

Alley Width is Most
Important planning decision!! PV e e OSSR
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Site conditions and
producer objectives
should ultimately
dictate the desired

planting arrangement.




ICS

Canopy Dynam

7
S
(@)
1 &9
c
)
(V)
S
=
()]
L0
(%]
Q
(7))
o
(@
-
Q.
(@)
c
()
(@
()
L
)
Q
1 &9
-
=
©
S
(7))
)
Q
|
)
(7))
<

‘%

o

.-.F-.l.




An Integrated System

Once established, both forages and trees co-exist and can
contribute to a highly productive silvopasture system.




Arrangement & Design
Single Row
Double Row

Triple and Quadruple

Texas allows 5 rows

If 10’ rows and 40’ alley — plant %2 of ground
Take outside rows at first thinning

No pruning

Leaves 3 rows to be thinned

Block Planting

m Trees evenly spaced at wide spacing

Can plant any configuration

m Must be more than 200 tpa and less than 400 tpa
m For PLANTING and not thinning existing stands




5row set with 40" Alley
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5row set with 40" alleys In Searcy County
After 2 growing seasons (2013)
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Silvopasture — Starting with

MOST IMPORTANT DECISION IS
Pa‘Sture HOW WIDE TO MAKE THE ALLEY

Technote published by the N Agroforestry
Center “Pasture to Silvopastur

Rows will be laid out with wide alley

Typical tree planting density is from 200 to 400
trees per acre.

Strip tillage or herbicide or both is used where
the rows will be established.

Often the row will be sub soiled or ripped to
Improve moisture penetration and root
development.



L P



Presenter
Presentation Notes
Typically when establishing a silvopasture system starting from an existing pasture field rows will be laid out with  wide spacing between the rows.  There is a technote published by the National Agroforestry Center that provides the steps in going from “Pasture to Silvopasture”.  Typical tree planting density is from 200 to 400 trees per acre.  Strip tillage or herbicide or both is used where the rows will be established.  Often the row will be sub soiled or ripped to improve moisture penetration and root development.


Pasture

Safest if the first 2 to 4 years the forage is
used for hay.

m Depends on how much tree damage owner can
tolerate

m Stock pile the grass the first year and pasture
it in fall (Flash graze)

m Do not pasture it the first spring!
m MOST susceptible the second year

Important that the row spacing is planned
to fit the haying equipment!






Presenter
Presentation Notes
The first 2 to 4 years the forage is generally used for hay.  Therefore it is important that the row spacing is planned to fit the haying equipment that will be used.  




Presenter
Presentation Notes
Follow herbicide may be needed until trees are released from the grass competition.


4 &M Silvopasture — Starting with
Pasture

Herbicide may be needed until trees
are released from the grass
competition.







¢ | silvopasture — Starting with Pasture

Unlimited rotational Grazing according to plan can
begin when:

m Tip of tree is above the reach of the cow

m Trees big enough to tolerate rubbing

m Could be after 2 years or 3 years depending on site

Grazing is limited before this

m Do ONLY as much as the trees can tolerate!
m As much as owner can tolerate!

m Depend on quality of the site
m Or as much as the landowner can stand
m There will be breakage if cows are around trees

Grazing must be done under a grazing
management plan
® minimize impacts to trees.
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- Silvopasture — Starting with Trees

Technote titled “ From Plantation to
Silvopasture”.

Stand iIs thinned to reduce stand
density and open the canopy

m Hardwood have denser shade than pine

Depending upon the species of
grass.
m Cool season grasses can tolerate

greater canopy (more shade) than warm
season grasses.




Picture taken 2010
Had continuous grazing since planted
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Presenter
Presentation Notes
When starting from a pine plantation the stand is thinned to reduce stand density and open the canopy so that about 30 to 35 % canopy exists to establish the forage.  This is variable depending upon the species of grass.  Cool season grasses can tolerate greater canopy than warm season grasses.
The National Agroforestry Center has a technote describing this procedure titled “From Plantation to silvopasture”.


. | Prescribed burn is conducted to clean up the trash
and debris - CAREFULLY!!
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Presenter
Presentation Notes
After thinning a prescribed burn is conducted to clean up the trash and debris -
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Presenter
Presentation Notes
And the grass stand is established using standard grass establishment techniques.  This stand was disked for the sprigging of Bermuda grass.  Tillage options should take care not to damage root structure or trees.




Presenter
Presentation Notes
Sprig or seed the desired grass species 


Fertilize for desired production
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Presenter
Presentation Notes
Fertilize for desired production


Establlshed Agroforestry system know as Sllvopasture
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Presenter
Presentation Notes
And you will have established an agroforestry system know as silvopasture.


Silvopasture — Must Prune Trees!
(wider spaced plantings not older stands thinned)

Planted trees next to alleys or wide rows
keep branches

m Trees in older stands are naturally pruned

m Branches do not grow back when thinned

Trees are growing in open condition retain
branches

Pruning is a must to grow quality trees.

Prune no more than two thirds of height!




4 Al S lvopasture — Must Prune
Trees!

Can use herbicide to prune pine







Pruning a Pine Plantation?

Trees grown in lower density silvopasture produce more branches

Branches affects eventual
lumber quality by producing
knots

Open grown loblolly pine




When to Prune

The first pruning should be initiated in the late winter or early
ees have reached 15 to 20 feet tall.




Other Benefits of Pruning

Pruning allows more sunlight to hit the ground stimulating
forage growth and creating an open, aesthetic environment




Freguency and Expense

Create 16’ clear log
(17’ to 18’ height)
Better if done in more
than one step

EQIP pays

S0.78 lower 8 ft
$1.93 upper 8 ft
$2.30 in one step






Presenter
Presentation Notes
Of course, these trees are growing trees in a much more open grown condition and they will respond and grow differently.  For one thing they will retain their lateral branches and without management these branches will develop and lower tree or wood quality.  Pruning is a must  to grow quality trees.  Pruning typically begins when the trees have a 5 inch stump diameter and are pruned to a 4 inch stem diameter.  This is repeated as the tree grows until you have the desired height of 18 -26 ft with only a 4-5 inch defect core and the rest clear wood. 
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Presenter
Presentation Notes
You may not have to prune all the trees but at least those you are planning to carry as the final crop trees


Canopy density

A 25% to 60% canopy is needed to sustain warm to cool season

As the trees planted in a
silvopasture system begin to
grow, their canopies produce
more shade

While pruning trees helps to
open up the canopy, thinning is
also necessary to maintain
forage production and develop
higher-quality timber




Planting arrangement plus tree growth dictates thinning

Pines on good sites
can be typically be
thinned when they
reach 12-15 years




When to Thin

Depending on density, thinning may be needed every 5-7
years to remove canopy, improve tree quality, and sustain
forage production




L e el P - T _
g TEan. el e T e g L e

LI T = e
Ao ‘

Pl 1Y ] ;TP

i :
t‘ ‘F i

¥

m i&m’*‘*ﬂﬁ;

Jens

e
- iy Ti A !
i g &

;_,'p"ﬂ ,__:-1' ¥

o,
L

RE¥ R T
T : M T
- 1 k r'l X ]

:‘”.. % Wi B & :
I\k ,1 A
b:f&fqi-"" . "ﬂ*-,-' 1

. i
e W

i : S
e — T ,w Ty
‘] LA N i
m;ﬂ.l' 1 &_#J l‘!.:.lf‘\—. 'Iq\... 'll*._:.. R

k-

et
.
*y
F
3
b 1. ’
- ‘._I' [ ."'l
S


Presenter
Presentation Notes
Rotational grazing is a must to implement a proper grazing plan




Presenter
Presentation Notes
As is adequate water


Livestock provide improved cash
flow for the timber owner

Gives product stability
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Silvopasture with Goats

Goats can be introduced to clean out forests of invasive
species and undesirable plants such as brambles and vines.




Other tree species for silvopasture

Many different tree
species have been
integrated successfully

Pecan and black walnut
are popular choices.

.
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Research from the LSU Hill Farm
shows:

No statistical difference in the
weaning weight production from
silvopasture as compared to open
pasture.



Coastal Bermudagrass Under Pasture and
Silvopasture

Stand Age Pasture Silvopasture
(Years) (Tons/Acre) (Tons/Acre)

Low Yield™| High Yield™ | Low Yield"| High Yield"

21 1 0.8 0.8
2210 33 z jto3d 1.3 Jtod

"Low yield — Below average rainfall, 168-day grazing season.
“High yield — Average rainfall, 168-day grazing season.
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More wood from fewer trees!

Approximate Wood Yields of Loblolly Pine Under
Sllvopasture and Pine Plantation

Stand Age

(Years)

Silvopasture

Plantation

20
23
30
35

Cords/Acre | Boar

d Feet

Acre®

0

2000

Cords/Acre  Board Feet
Acre®

0
1600




B Not sure of the source of the data (from James Robinson slide

show)

Timber Production
35 Year wood yields

Total Yield
900 TPA 49 Cords

300 TPA 55 Cords
100 TPA 49 Cords

Timber Production
35 Year wood yields

Total Yield
900 TPA 4,900 Bd ft
300 TPA 6,400 Bd ft
100 TPA 12,200 Bd ft



Presenter
Presentation Notes
This relationship still holds if you carry the rotation out to 35 years usually sited as an average rotation age for Loblolly pine plantation management.


T o -
= B

From the publication: Clason T.R., 1995 “Economic implications
of silvopasture on southern pine plantations”, Agroforestry
Systems 29:227-238.

Management Alternatives
Internal rate of return comparison

Silvopasture
12

Timber

Liquidation

Management options



Presenter
Presentation Notes
Clason T.R., 1995 “Economic implications of silvopasture on southern pine plantations”, Agroforestry Systems 29:227-238. 


L_.ower Density Effect on Tree Diameter

Tree diameter growth in lower density stands is accelerated due
to reduced competition.

Bigger trees quicker!




Tree age, not growth rate, affects specific gravity
most
m .01 SG =50 Ibs dry matter per cord

Fewer Trees per Acre = Fast Growth
Fast Growth = Merchantable Trees Quicker
Size has higher value than rings per inch

Wide spaced trees yield more tons per acre of
sawlogs

Wide spaced trees have equal or higher specific
gravity for same age



& Trees and forages is an option for the application of
animal waste
Easier to apply with wide alley



Presenter
Presentation Notes
ARS in Arkansas, the University of Georgia  and others are looking at trees and forages as an option for the application of animal waste. 




Presenter
Presentation Notes
Good management will assure the desired results.  Management-Management- Management!!!


| eSlash pine silvopasture 18 years old
*George Owen Farm Chipley, Florida.
sForage is Bahia grass and Crimson clover
*What foresters would normally picture



Presenter
Presentation Notes
Slash pine silvopasture 18 years old on George Owen Farm Chipley, Florida.
Forage is Bahaigrass and Crimson clover


d as previous picture

Same fiel
Showing the double row set of trees

Original spacing was 6 feet in the row and 8 feet between rows
with 30 feet between row sets.



Presenter
Presentation Notes
Same field as previous picture from a different direction showing the double row set of trees spaces originally 6feet in the row and 8 feet between rows with 30 feet between  row sets. 


| Hardwood Forest Managed with Forest
Stand Improvement

_ ! Removed mid and understory



Removed mid-story and did

prescribed burn
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Examples of BAD management (The tree not George)
Continuous grazing when trees are too small










And More
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. Double row with 6' in row 10’ between row and 20’ alley

| (not wide enough alley)

484 TPA Planted in 2002 (picture taken in 2005)

Too many trees (forester trying to ease out of cows)
East — West Row in summer — note the shade
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Same picture one year later in March 2006
Note the shade




| Same area picture taken in March 2013 (11 years old)
Trees have been pruned to about 12 ft




Same area picture taken in March 2013 (11 years old)
Trees have been pruned to about 12 ft
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Same area
Will thin trees in two y

ears and light will

ki

get better




¢ . 1| Picture taken in March 2013

| Next to previous picture in area with no alley
Trees not pruned

Note lack of light on ground

Skips agg pruning let in
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| Picture t
Trees Planted in 2003

Next to previous picture in area with no alley but pruned

Note light on ground

Prtfninq lets in light
A ¥ -




Have plenty of trees (too many) more like operational plantation

Loses are within acceptable limits for my objectives
Need to thin to get good grass




4 &l Silvopasture
CAN HAVE TREES AND GRASS TOOQO!
Better for pine

Can be hardwood

Can use Forest Stand Improvement to open
up the forest

m Can NOT use Forest Stand Improvement to
convert to non-forest

Must have a merchantable timber crop!

Crop trees must be the best trees!




For More Information Contact:

USDA National Agroforestry Center

Lincoln, NE 68583-0822 www.unl.edu/nac
ph: 402-437-5178
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Presenter
Presentation Notes
The USDA National Agroforestry Center (NAC) has many informational materials available both in print and electronic formats. Visit the NAC website (www.unl.edu/nac) to order or download additional information.

http://www.unl.edu/nac

Definition

AF Note — 8

Agroforestry Notes

USDA Forest Service, Rocky Mountain Research Station » USDA Natural Resources Conservation Snrwlce

November, 1997

Silvopasture: An Agroforestry Practice

Although some form of silvopasture management has been practiced for centuries, sil-
vopasture as an agroforestry practice is specifically designed and managed for the pro-
duction of trees, tree products, forage, and livestock. Silvopasture results when forage

AF Note — 9

Agroforestry Notes

USDA Forest Service, Rocky Mountain Research Station - USDA Natural Resources Conservation Service

AF Note — 18

Introduction

Introduction

Agroforestry Notes

November, 1997
The Biology of Silvopastoralism
Forestry and livestock grazing are common competing uses for non-irrigated lands

around the world. Forest grazing is a traditional practice in most of North America.
Approximately 25 percent of all US forest land 1s grazed by livestock. Younq fore\:t‘:

USDA Forest Service = USDA Natural Resources Conservation Sarvice

April, 2000

From Pine Forest to A Silvopasture System

Agroforestry systems
hold the potential for
land users to realize
diverse mcome-generat-
ing possibilities from the
same acreage, as well as
meet environmental
goals. Silvopasture sys-
tems are agroforestry
systems that incorporate
the production of forage
and/or livestock with the
growing of trees for a

.n US DA National
=

US DA National

Introduction

Silvopasture — 4

Agroforestry
Center

DecemberZDCIﬂ
From A Pasture to A Silvopasture System

There 1s potential to diversify a grazing operation and unprove economic or environ-
mental benefits on many acres through conversion of pasture to silvopasture.
Silvopasture 1s the integration of trees with livestock grazing and forage operations.
Research has demonstrated that. if manaeed proverlv. forage production can be main-

Silvopasture — 5

USDA National
_ Agnfnrestry
AF Note — 26

September 2003

Converting A Pasture to A Silvopasture in
the Pacific Northwest

Silvopasture — 6

Agroforestrf
C

AF Note — 28

Trees and livestock account for much of the income
production on lands throughout the southern United
States. Today many landowners are combining
these two operations into one system called sil-
vopasture, where both tmber and livestock are pro-
duced on the same field.

While economic gain 1s most often the primary goal
of a silvopasture system, wildlife habitat enhance-
ment is commonly seen as an added benefit. This
Agroforestry Nore discusses the habitat require-
ments of Eastern wild turkey with respect to man-
agement considerations for the production of timber
and livestock forage within silvopasture systems.




Intresduntion

S sepnthrs — T

Silvopasture Water and Fencing Systems for
Cattle
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Working Trees
protect livestock
from the stressful

effects of winter and

offer relief in the
summer. They can

also create diversified
income opportunities.

omventional wisdom

in the pasr has bean
that livestock and trees can't
co-exist Yer modern
agriculrural practice is
showing thar livestock and
trees not only can co-exist,
but, if properly managed,
can provide additional
used for a single crop.

Trees can provide livestods

with protection from cold
wind and blowing snow in
winter, as well as from the
hot sun and drying winds of
summer. And, if
commercially desirable
timber or nue trees are
planted, landowners can

Worfe ing Trees

NEW -

Silvopasture

An agroforestry practice

2008

Combimng Working
Trees with forage and
Ivestock produces
marketable products
and mamntains long-
term productmvity,

‘ ‘ We chose a

silvopasture
system so we could
IMAXIMIZEe our refurm
from the land —from
the cattle as well as
the tmber— over the
next 20 to 25 years.”
—George Owens,
Chipley, FL

.IlvoPnsm.n: Lutegmtes trees,
livestock, and :Eo.mg\: into a

slud;: system on one site

These COrN ponents d.hnenlfy
income sources, Annual income

fram grazing and loug—ur.m
Pmﬂ:: From trees r\:lpon.d. L
different market pressures and
reduce risk when combined in
the same opemation.

Shade from the trees lcugﬂ:un:
the ﬁ:v.mg\e growing ssason and
improves :E:mﬂge q_ua]Jty. Italse

increases the comfor level For
livestock which reduces sress

The zmc:u:\:u.d.Pﬂ.lm d.hner:hy
af :Il\nopuu.n:s is attractive to
miany wildlife species Ln:].udJng
wild tu.rlz‘lr, q_un.ﬂ., dﬂu, and
miany s:mgbL:d.s

Sll\upu'mnsm Lu]:.e:end.}r
austainahle sysems. 'n:uey
imcreass bl.d.agﬂl d.lvu:l.:]',
protect waber Tn]Jty, reduce sail
erosion, and memvefhgms

h.o\HJugaﬂPn-Jtyocfthg soil.

Cither benefits include natural

inssct contral, oppon:u.nll:l.ﬂfor
recreaticral activities hkch:m.lug
and birdwatching, and enhanced
aestherics mdpmﬁrt}rwlugs.

S.Il\'\oPus:uu is bacDangﬂn
Jmponutlﬂnd—mungemgm
SLIALCEY On many farms and
rarches in the southeastern.
Ulnited States. It is bemang
more imporeant on farms and
ranches where coniferous trees
exist in other parts af the
SOURLY as well.



Editor: Jim Hamilton, Ph.D.
Forestry Program Coordinator
Haywood Community College
Natural Resources Management
Clyde, NC
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QUESTIONS?






North — South Row
More sun to the ground?
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