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Purpose

This pocket guide provides an improved planning process to design grassland ecosystems

that are less vulnerable to the threat of woody encroachment. This pocket guide builds

on the Reducing Woody Encroachment in Grasslands: A Guide for Understanding Risk and
Vulnerability , produced by Dr. Dirac Twidwell, and integrates new guidelines for reducing woody
encroachment with a formal planning process used to deliver conservation investments on
grasslands. The goals of the pocket guide are to:

1. 3URYLGH D 4HOG EDVHG UHVRXUFH IRU XQGHUVWDQGLQJ JUD
encroachment,

2. Detail key steps in the planning process from inventory to decision support and
implementation, and

3. Provide a suite of management scenarios and options that can be used to reduce grassland
risk and vulnerability to woody encroachment.

KR %HQH4WV"
This pocket guide was developed at the request of rangeland planners who wanted new
guidelines for reducing woody encroachment in the grassland conservation training and

planning processes. More than 20,000 copies of Twidwell's “Vulnerability Guide” were requested

LQ WKH 4UVW WZR \HDUV IROORZLQJ SXEOLFDWLRQ DQG WKH J
multiple state and national Great Plains grassland conservation initiatives. This pocket guide
SURYLGHYVY DQ LPSRUWDQW UHVRXUFH WKDW IXUWKHU LQFRUSR
for reducing woody encroachment into the conservation business model.




Key Principles for Reducing Woody
(QFURDFKPHQW LQ *UDVVODQGYV

Principle 1:
Principle 2:
Principle 3:
Principle 4:

Grasslands do not have trees.
Grasslands are so widespread, they form a biome.
Grasslands are more vulnerable to woody encroachment today than in the past.

Proximity to seed sources (exposure) is the most important predictor of where

encroachment occurs.

Principle 5:
Principle 6:
Principle 7:
Principle 8:

ODQDJHPHQW H*RUWV VKRXOG WDUJHW DOO WKUHH VWDJH
Develop a plan for every acre and track progress over time.
Reducing grassland vulnerability is the cheapest way to manage woody encroachment.

Anchor to intact grasslands and scale up collaboration.



Grassland (noun)
large-scale treeless ecosystems dominated by
herbaceous vegetation (grasses and broadleaf plants)




Biome (noun)

a region dominated by uninterrupted, similar vegetation

and lifeforms; biomes are the largest unit of vegetation
FODVVL4A4FDWLRQ HJ GHVHUW JUDVV(

Grassland Biome (noun)

regions of uninterrupted vegetation
dominated by grasses and broadleaf
plants (patches of trees occur but are rare)

Biome Collapse (verb)

the act of a biome abruptly shrinking and
transitioning to an alternative biome type




*UDVVODQGY DUH ORUH 9XOQHU
(QFURDFKPHQW 7RGD\ 7KDQ LQ

Exposure is driven by proximity to seed
sources, which contaminate nearby areas.
Exposure is the most important consideration
for successful planning.

Exposure

(most important)

Sensitivity is the relative ease that woody
plants establish and the speed at which they
spread in grasslands.

Adaptive Adaptive capacity is the ability to increase
Capacity collaborative partnerships and resources to
reduce the risk of woody encroachment.

What is vulnerability?

The degree to which a grassland is susceptible
to, or unable to cope with, the risk of woody
encroachment. All grasslands are vulnerable

__ to encroachment. More arid and sandier sites
Vulnerability are less sensitive than other grasslands, but
encroachment still happens when exposed to

seed sources.




SUR[LPLW\ WR 6HHG 6RXUFHV ([S
WKH ORVW —-PSRUWDQW 3UHGLFW|
(QOFURDFKPHQW 2FFXUYV

& Seed source

200 yards of seed

dispersal compromises
26 acres of grassland



ODQDJHPHQW (IIRUWYV 6KRXOG 7
6WDJHV RI :RRG\ (QFURDFKPHQ\

6WDJHV RI :RRG\
(QFURDFKPHQW

Woodland

1. Dispersal causes intact
grasslands to become
compromised by incoming
seeds. This is the start of the
encroachment process.

Mature tree

5H F U X L WsRh¢ @dtive
stage of population expansion
and occurs when seeds
become seedlings.

Female cone
development

6 WDWH W Uidthe\ehdpaink Q
of the encroachment process when
a grassland has transitioned to a
Seed ZRRG\ GRPLQDWHG HFRV\VWHP

Juvenile



ODQDJIJHPHQW (IIRUWYV 6KRXOG 7D
6WDJHV RI :RRG\ (QFURDFKPHQW

Up to W = What do | need to know to manage all
MILLION _3°¢ * three stages of woody encroachment?
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Develop a Plan for Every Acre and Track

Progress Over Time

Conservation Planning Process

Determine

objectives

Phase

Identify
problems

f Analyze
resource

data

Inventory
reources

Implement
the plan

Formulate
alternatives

Evaluate decisions
the plan

Phase PSS

Phase 1. Identify the Problem,
Determine Objectives, and

Conduct an Inventory

Identify the underlying sources of the
problem, determine objectives, and map
and inventory resources (landscape
context, cultural will, and ecosystem
service values).

Phase 2. Decision Support

Use the decision-support process to
formulate, evaluate, and select among
alternative management strategies that
best achieve the manager’s objectives.

Phase 3. Implementation

Implement the selected management
strategies as part of a spatial game plan.
Evaluate progress, adapt, and learn.



SHGXFLQJ *UDVVODQG 9XOQHUDE
WKH &KHDSHVW :D\ WR ODQDJH :R
(OFURDFKPHOW

STAGE & DESCRIPTION

Dispersal & recruitment

A2 Nl N

Contaminated (looks intact) due to incoming
seed dispersal & seedling recruitment

MANAGEMENT ACTION

Remove young trees
Fire, cutting, haying, browsers

MANAGEMENT COST

Table 1. Rangeland vulnerability to tree encroachment and corresponding management actions and costs.

$



$QFKRU WR -QWDFW *UDVVODQC(
6FDOH 8S &ROODERUDWLRQ

<l =
4 vdtjlntact cofre,; 5 (
N %3&; £y
A" 7 7
EMERGENCY CARE »@;f: »
Reactive Ve
Expensive
Low success

PREVENTATIVE CARE
Proactive

Inexpensive

High success

DEGRADED STATE TRANSITION ZONE INTACT CORE
Credit: USDA-NRCS, Working Lands for Wildife

'"HIHQG WKH=$&R UH *URZ WKH
Don’t Chase the Problem

KEY PRINCIPLES



/KH *UHDW 30DLQV %LRPH LV &R(
WR :RRG\ (QFURDFKPHQW
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%LRPH &ROODSVH /HDGV WR %L
Consequences

/IRVV RlI )RUDJH 3URGXFW,
Great Plains grasslands lose
22.4 million tons of forage
production every year to woody
encroachment; the yearly forage
need of 4.7 million cows.

:LOG4UH 5LVN

The number and severity
RI' ZLOG4UHV DUH LQ
due to the expansion of
volatile woody fuels.

Q

WHAT IS THE PROBLEM?

Collapse of I9HFWRU %RUQH

Grassland Wildlife Disease Risk
*UDVVODQG GHSHQGHQW V' Woody encroachment

thrive in large intact grasslands. increases the risk of

Woody encroachment displaces YHFWRU ERUQH GLV

these species and causes West Nile virus and Rocky

population declines. Mountain spotted fever.
5HGXFHG :DWHU Public School Funding
AXDQWLW\ DQG 4XDOLW\ School lands generate

Woody encroachment in income from grazing leases

grasslands can reduce to support public education.
(( )) VWUHDP 5RZ DQG D TE I Woody encroachment

recharge, while increasing GHFUHDVHV WKH SUJ

pollutant concentrations. and future school funding

from these lands.



(YHU\ 6WDWH LQ WKH *UHDW 30DI
([SHULHQFLQJ :RRG\ (QFURDFKPH
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'RRG\ (QFURDFKPHQW 7DNHYV /D
SIJULFXOWXUDO 3URGXFWLRQ

Livestock production
(% of max)

0 25 50 75 100 125 150
Years of juniper invasion

Fuhlendorf et al. 2008
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9 \Where HAVE WEUSUALLY ZRUNHG LQ WKLV O

2 \Where SHOULD WE START ZRUNLQJ LQ WKLV
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SDVW DSSURDFKHV GLEGER®WUBXW LWK
LQ WRKGHT SODFH DRAGARTKWL P H




9 \Where HAVE WEUSUALLY ZRUNHG LQ WKLV O

2 \Where SHOULD WE START ZRUNLQJ LQ WKLV |

-
=
L]
-l
@
@)
x
o
Ll
T
l_
2
|_
<
T
=

? +RZ ZRXOGIMRROVE UPON SDVW DSSURDF




Q-
LLl
=
—
O
L
™
a8
O
L
I
—
N
—
<
L
=

1HZ 2UGHU RI % XVLQHVY 5HFRJQ
5HGXFH 9XOQHUDELOLW\ RQ RXU

STAGE & DESCRIPTION

Intact grassland Dispersal & recruitment
htdAAl e e
Treeless with no seeds or Contaminated (looks intact) due to incoming
tree seedlings seed dispersal & seedling recruitment
MANAGEMENT ACTION
Avoid introducing seed Remove young trees
Fire Fire, cutting, haying, browsers A4UH

PRIORITY FOR MANAGEMENT
1 2

Table 1. Rangeland vulnerability to tree encroachment and corresponding management actions and priorities.




a. mostly intact
b. mostly contaminated
c. mostly infested
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STAGE arasaiand recruiiment

&RQWDPLQDWHG EXW O
seeds & seedlings present

Q-
Ll
>
|_
O
L
™
0
O
LuJ
T
I—
N
<
T
=




T X
= O
@
]

a. mostly contaminated
b. mostly infested
c. a mixture of contaminated AND infested
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ZRRGODQG
sace oo | ek

&RQWDPLQDWHG EXW ORRNYV
seeds & seedlings present

WHAT IS THE OBJECTIVE?
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a. mostly contaminated
b. mostly infested
c. a mixture of contaminated AND infested
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&ERQWDPLQDWHG EXW ORR
seeds & seedlings present
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a. mostly intact
b. mostly contaminated
c. mostly infested
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STAGE

¢3aNILO3rd0 3HL SI AVHM




SHFRPPHQGDWLRQV IRU WKH -Q

Conservation is most successful when cultural will demonstrates a desire to
maintain intact landscapes and the services they provide.

IDQGVFDSH FRQWH[W
provides critical

information on the site’s >
vulnerability to woody Landscape Y
encroachment. context O
|_
Z
Focus of the &),(OWXUDO 1L
rangeland outlines the >
illustrate the broader planner potential to prd
EHQH4WV RI \R x §eosystem Cultural partner with —
work to the people, service will neighbors
plants, and animals values and scale up
that depend on management.

intact grasslands.




3DUW — —QYHOQWRU\ DQG 0DS 9XC
(QFURDFKPHQW RQ WKH /DQGVFD

7KH 4UVW VWHS RI LQYHQWRU\ LV WR XQGHUVWDQG W]
encroachment (use Table 1 as a guide). This step provides the rangeland

SODQQHU ZLWK FULWLFDO LQIRUPDWLRQ WKDW LV XVH
planning phase.

Use this table

to create a

PDS RI RQ
WKH JURXQG
conditions.

STAGE & DESCRIPTION

MANAGEMENT ACTION

C i
di & lling rec
Avoid introducing seed Remove young trees
Fire Fire, cutting, haying, browsers. 4uH

PRIORITY FOR MANAGEMENT
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Recommended Minimum Landscape
—QYHQWRU\

6 W H Map vulnerability 6 W H SAdjust/correct the Map your vision
and encroachment. PDS ZLWK 4HOG L Q foHteWwitR' $future.
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$SSURDFK — 0DSSLQJ 9X El
RQ <RXU 2Z0Q

6 W H Sreate an initial inventory map.
It does not need to be perfect. You can use remote sensing products like
Google Earth, the back of an envelope, or a piece of scratch paper.

Identify the location of Delineate contamination Designate remaining
potential seed sources JRQHYV \DUG EXe+HU areas as intact (shown
(shown as red). shown as yellow) around DV JUHHQ 7KLV LGHC(
seed sources. anchor locations for
management.
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$SSURDFK - 0ODSSLQJ 9XO@®HUD

|_
X<
RQ <RXU 2z0Q X
6WHSSGMXVW FRUUHFW WKH PDS LQ WKH E
Remote sensing products and aerial imagery used to create initial inventory @)
maps often miss scattered seed sources and are unable to capture seedlings, OI
HVSHFLDOO\ WKRVH KLGGHQ LQ WKH JUDVV OD\HU 1L
inventory to validate, correct, and adjust the initial inventory map.
Redraw
the map to
incorporate
observations

IURP WKH 4HOG

An example of an inventory map that was redrawn

WR UH5HFW DGGLWLRQDO VHHG VRXUFH
DQG VHHGOLQJVY PDUNHG DV WKDW Z
GXULQJ 4HOG LQYHQWRU\
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$SSURDFK — ODSSLQJ 9Xg DEL
RQ <RXU 2ZQ ‘ ‘
Current inventory map Long-term vision

3 a
VS.
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$SSURDFK — 0DSSLQJ 9XOCND
RQ <RXU 2ZQ 30%'

6 W H Srack progress over time and assess whether you
are progressing towards your long-term vision.

Today 1

In one year

In two years i"
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$SSURDFK —— 0DSSLQJ 9XOQHUDE
1DWLRQDO 'DWD

6 W H Pownload an initial inventory map.

Rangeland vulnerability to tree encroachment maps are available online.
These maps were developed by a national team of rangeland scientists and
can be used as an initial inventory map of vulnerability and encroachment for
western U.S. rangelands.

To download map:

https://www.wlfw.org/
pocketguideqr
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$SSURDFK —— 0ODSSLQJ 9XOQHU
1DWLRQDO 'DWD

6 W H SAdjust/correct
WKH PDS LQ WKH 4HOG

6 W H Srack your
progress over time.
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3DUW —— -QYHQWRU\ DQG 0DS &X

(*RUWYV WR VROYH WKH ZRRG\ HQFURDFKPHQW SUREOH
when neighbors work together across property lines. An inventory and map

RI FXOWXUDO ZLOO DOORZV WKH FRQVHUYDWLRQ SODC(
resources, including time, money and labor, than is possible when focusing

only on an individual pasture or property.

The Scale of Conservation Impact is Tied to the Scale of Collaboration

Individual Multiple Statewide Biome
property properties

Potential Scale of Impact

Individual impact Conservation of ecosystem service values Biome impact
Individual/internal Adaptive capacity of grassland partnerships Biome support
dependence

Individual change Cultural change Biome change

—QGLYLGXDO LQ5XHQFH [HILVODWLYH LQ5XHQFH



SHFRPPHQGHG OLQLPXP —QYHQ
&XOWXUDO :LOO

6 W H Sdentify neighbors with 6 W H Determine your potential
shared values. to partner with neighbors.

>

EsE

Map cultural will. 6 W H STrack progress in building cultural will.

-
—
=
-l
<
v
S
5
S
@)
>—
%
O
I_
=
m
>
<




5HDO :RUOG ([DPSOH RI %XLOGLQ

From early adoption to a regional partnership

(DUO\ DGRSWLRQ *URZWK LQ SDUWQHUVKLS

7KH ODQGRZQHU OHG H*RUW WR FRXQWHUDFW ZRRG\ F
Loess Canyons is an example of how cultural will expanded, improving
SODQQLQJ H*RUWV DQG FRRUGLQDWLRQ DFURVV SURS
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WHQHILWY RI % XLOGLQJ &XOWX

Mapping cultural will in the Loess Canyons has helped landowners...

® Coordinate more targeted
treatments across property lines,

® Scale up the size of treatments and
thereby reduce implementation costs,

® 'HYHORS ORQJ WHUP SODQV RQ zZK
defend and grow intact grassland cores,

® Recruit new members and grow their
partnership,

® Scale up the vision for what is possible
in the region, and

® Produce unprecedented outcomes for
landowner livelihoods, wildlife, and other
ecosystem services.

INVENTORY - CULTURAL WILL

7KH SLFWXUH VKRZVY DQ DFWXDO H[DPSOH RI PDQDJHPHQW SOD
SURSHUWLHYV LQ WKH /RHVV &DQ\RQV 7KH DELOLW\ WR FRRUGL
SURSHUW\ OLQHYV KDV DOORZHG UDQJHODQG SODQQHUV WR PD(
LPSOHPHQWDWLRQ FRVWYV
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3DUW ——— —-QYHQWRU\ DQG 0DS W
~QWDFW *UDVVODQGV 3URYLGH

(FRVA\VWHP VHUYLFHY DUH WKH EHQH4WYVY QDWXUH SUR
provide numerous ecosystem services including livestock production, wildlife

KDELWDW ZDWHU VXSSO\ SROOLQDWLRQ DQG UHJXOI
GLVDVWHUV 7KH 4QDO LQYHQWRU\ VWHS LV WR RYHUC

ILYHVWRFN SURGXFWALRRGGLYHUVLW\ 1DWXUDO GLVDVWHU
avoidance

:DWHU (FRWRXULVP Wild food &DUERQ FDSWXU

lllustrations are from the Central Grasslands Roadmap’s Grasslands and You campaign. lllustrations were created by
Jessica Frenchhttps://www.grasslandsroadmap.org/grasslandsandyou



1 $YDLODEOH 6WDFN (FRV\VW
9DOXHV RQ 7RS RI /IDQGVFDSH [
'LOO —QYHQWRU\ 0DSV

To further prioritize conservation planning, stack critical ecosystem
services, if known, on top of inventory maps developed for landscape
context and cultural will.

Ecosystem service values

(critical water resources & Critical water
R prairie-chicken leks) ) resources
7&% + . Prairie-
Cultural will - o chicken leks
— .

I Cultural will

Landscape context

o = ommmms -ANUSCape

e inventory

Stacked inventory maps better inform the conservation planning process.

= INVENTORY - ECOSYSTEM SERVICES



3KDVH ——- "HFLVLRQ 6XSSRUW

Developing solutions to reduce grassland vulnerability to woody encroachment.

What are the
GL*HUHQW ZD\V\- FDQ
EHWWHU PDQDJH
YXOQHUDELOLWYRQ P\ VLWH" LRQV
UHGXFH YXOQHUDELOLW\

Formulate Evaluate Q:'R VRPH RS
alternatives alternatives DFWXDOO\ LQFUHDV

Q: $UH VRPH RSWLRQV
QRW UHFRPPHQGHG"
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Q:+RZ GRHV WKH GHFLVLRQ
VXSSRUW SURFHYV KHOS
PH FUHDWH D S
HYHU\ DF '

dDQ IRU
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'HVLIQLQJ /' DQGVFDSHV WKDW DU
9XOQHUDEOH WR (QFURDFKPHQW

7KLY GHFLVLRQ VXSSRUW SURFHVV KHOSVY WKH UDQJH

E VWUDWHJILHYV IRU UHGXFLQJ YXOQHUDELOLW\ XQGHU G
O part of this process, the rangeland planner must delineate the following
al encroachment stages on the site and consider alternative strategies for each
ol stage as part of a spatial game plan.
)
Z
L
') —QWDFW JU RRQODIFEL Q DWSHDG UD OR Z Severe 5HKDELO LW BpadiaRoases
SJ SJ LQIHVWDWLRQPHVWDWLRGJ VWDUWLQJ RQ
Treeless sites Sites with SJ SJ Sites where all SJ
with no incoming Sites that Sites that are seed sources Tree plantings,
incoming seeds seed dispersal contain dominated have been watershed
and seedling scattered by mature removed restoration,

recruitment seed sources woody plants and more




+RZ WR 5HDG WKH "HFLVLRQ 6 X3
JORZ &KDUWYV

Low-to-no vulnerability How to read vulnerability
pathway (optimal) rating dials -
Moderate vulnerability nd
pathway @)
: . al
High vulnerability \/, al
pathway D)
Site vulnerability 0p)
Decision point B VMinimal to none [l High =
o
. Low . Severe e
I Moderate . Extreme (2
@)
L
)]

Action ".‘
Caution points for action

with higher vulnerability Projected vulnerability Previous/current
potential (dark dial) vulnerability (light dial)
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RE-EVALUATE

Vi
l
START HERE

1

Site within
200 yards

NO

NEXT YEAR

of seed
source?

YES

Site is
misidentified
GO TO

CONTAMINATED
(PG. 48)

Avoid
introducing
seed

Site vulnerability
ranking

— 4

Minimal to none



6XSSRUWLQJ '"HWDLOV

1. 3Q LQWDFW JUDVVODQG LV QRW HRRsQOED PrésQ$ewd Fi@e. ENearly &G
recruitment occurs close to existing seed sources, so 200 yards is used as a general
guideline to monitor recruitment and invasion (see pg. 8); however, recruitment can occur
at farther distances given local site conditions.

1=>2.7KH EHVW PDQDJHPHQW SUDFWLFH IRU LQWDFW JUDVVOD(
LOQWURGXFWLRQ RI QHZN&Wsddgd sgurckdrictease your vulnerability and
require more resources to manage. Recognize that problematic and invasive woody
species used in tree/shrub plantings increase risk to grasslands. These can be native (e.g.,
HDVWHUQ UHGFHGDU DQG KRQH\ PHVTXLWH RU QRQ QDWLYH
olive). Avoid introducing these species and watch for seed sources advancing from
neighboring properties that could cause an intact site to become contaminated.

1= 3. 6LWHVY WKDW DUH ZLWKLQ \DUGV RI D VHHahdhave UFH DU
GL*HUHQW PDQDJHPHQW JXLGHOLQHV IURP LQWDFW JUDVVOD
decision support.

DECISION SUPPORT
iINTACT

No Ionger recommended: 1. Planting known invasive and problematic

woody species in grasslands. 2. Assuming woody encroachment will not happen
on my property.




&RQWDPLQDWHG EXW ORRNV LQV
1 2

Site vulnerability

ranking
Are seed Able to remove Next step:
a q GO TO PG. 54
sources on off-site seed YES —)p rehab the site ., ‘.
this site? sources? I : |

Minimal to none

RE-EVALUATE
NEXT YEAR

YES I

NO

) 4

4

Site is Seedling Monitor ‘.
misidentified recruitment NO annually ' ‘

present?

CONTAMINATED

RECRUITMENT

RE-EVALUATE HIGHLY LIKELY
NEXT YEAR YES IN FUTURE
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GO TO INFESTED SITES
8/75% /2: 3* y
(SEVERE PG. 52)

Control/ ‘.
Slljplpiest 217 $//2:
Invasion SEEDLINGS TO MATURE .

(5 FEET FOR EASTERN
REDCEDAR) Moderate




6XSSRUWLQJ '"HWDLOV

1= 2=>3.$ FRQWDPLQDWHG JUDVVODQG ORRNV LQWDFW DQG L
JUHH7KH VLWH LV H[SRVHG WR VHHG VRXUFHV ORFDWHG Re* VL
is the only way to reduce vulnerability of the site and restore an intact state through site
rehabilitation (pg. 54).

Seedling/recruitment(sexpected on
contaminated sites. Taller seedlings are easily seen above the grass layer, but don’t assume
“no encroachment” just because seedlings are not visible. Watch out for seedlings hidden in
WKH JUDVV OD\HU 5HO\ RQ 4HOG PRQLWRULQJ WR VHDUFK IR
layer and recognize that remote sensing products are not suitable for seedling detection.

Immediately control and suppress invasions at the seedling stage to avoid the
HVWDEOLVKPHQW RI QHZ VHHG EHDULQJ LQGLYLGXDOV %HFD
higher maintenance and perpetual monitoring to manage the increased vulnerability, unless
Re VLWH VHHG VRXUFHVY DUH UHPRYHG )DLOXUH DW WKLV VWL
more costly control treatments.

1=>7.6LWHV WKDW FRQWDLQ PDWXUH VH HIZ & RDOYHH G LBHWHIQW HP
guidelines from contaminated grasslands. See next page for appropriate decision support.

DECISION SUPPORT
CONTAMINATED

No longer recommended: 1. Waiting to act until contaminated sites

become infested. 2. A lack of monitoring next to seed sources on your property.




8OWUD /RZ —-QIHVWDWLRQ
Site vulnerability

1 2 3 ranking
Willing to Willing to Able to remove Next step: GOTOPG. 54 ‘.
remove YES remove ALL off-site seed Rehab the site  EEEEEE)
seed sources on-site sources?
seed sources? .{\/’ ‘

Minimal to none

on the site?

Next step: ‘ .
e 0°.'%
re-invasion GO TO CONTAMINATD PG. 48 V

Moderate
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ULTRA-LOW INFESTATION

Not .
recommended 1 2 | N " ‘
BUT SEE OTHER . / ‘

SPECIAL CASES Severe
(PGS. 56-70)




6XSSRUWLQJ '"HWDLOV

1= 2= 3= 4 5SHVWRUDWLRQ RI XOWUD ORZ LQIHVWDWLRQV UHT
VLWH DQG Re VLWH Yolibinesal by Bit¥ téRabilfation to reduce the site’s vulnerability
WR UH LQYDVLRQ SJ $ VLQJOH UHVWRUDWLRQ WUHDWPHC(
does not restore the site. The site must go through multiple control treatments to prevent
UH LQYDVLRQ EHIRUH UHVWRUDWLRQ LV FRPSOHWH

The
UHPRYDO RI RQ VLWH VHHG VRXUFHV VWLOO UHGXFHV YXOQH
FRQWURO DQG VXSSUHVVLRQ RI UH LQYDGLQJ VHHGOLQJV EX
can also be removed. Failure at this stage results in a waste of the initial treatment investment
EHFDXVH DQRWKHU FRVWO\ FRQWURO WUHDWPHQW ZLOO EH UH
1=>6. 1R VHHG VRXUFH O Heaving $é&d soufces behind is not recommended

because the vulnerability of the site has not changed. Leftover seed sources continue to
FRQWDPLQDWH WKH VLWH UHVXOWLQJ LQ PRUH UDSLG UDWHYV
infestations results in more expensive control cost s at more severe infestation levels (even
WKRXJK WKH GHFLVLRQ VXSSRUW SURFHVV LV WKH VDPH VHH
support on rare instances when all seed sources are  not removed from grassland sites.

DECISION SUPPORT

No Ionger recommended: 1. A single ‘restoration’ treatment.

2. Leaving behind seed sources.

ULTRA-LOW INFESTATION



6HYHUH —QIHVWDWLRQ
: 2 3 e

Willing to Willing to Able to remove Next step: GO TOPG. 54 ‘.
remove remove ALL off-site seed rehab the site JEEEEEL)
seed sources on-site sources?

on the site? seed sources? . ¢ )‘

Minimal to none

Next step:

prevent  FEEEEEEELEErECEErErEEEEEErEr)
re-invasion GO TO CONTAMINATD PG. 48

SEVERE INFESTATION

\[e]4
recommended B A L L LT
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BUT SEE OTHER
SPECIAL CASES Extreme
(PGS. 56-70)




6XSSRUWLQJ '"HWDLOV
$00 LQIHVWHG VLWHY UHTXLUH WKH VDPH SODQQLQJ SURFHYV
infestations; control costs increase as infestations increase.

1= 2= 3=> 4 5 HVWRUDWLRQ RI LQIHVWHG VLWHV UHTXLUHV WK
Re VLWH VHHG MRXQRFHYVG E\ VLWH UHKDELOLWDWLRQ WR UHG
invasion (pg. 54). A single restoration treatment, even if it removes all seed sources, does not
UHVWRUH WKH VLWH 7KH VLWH PXVW JR WKURXJK PXOWLSOH
before restoration is complete.

The
UHPRYDO RI RQ VLWH VHHG VRXUFHV VWLOO UHGXFHV YXOQH
FRQWURO DQG VXSSUHVVLRQ RI UH LQYDGLQJ VHHGOLQJV EXW
can also be removed. Failure at this stage results in a waste of the initial treatment investment
EHFDXVH DQRWKHU FRVWO\ FRQWURO WUHDWPHQW ZLOO EH UH
1=>6. 1R VHHG VRXUFH O Heaving $¢&d soutces behind is not recommended
because the vulnerability of the site has not changed. Leftover seed sources continue to
FRQWDPLQDWH WKH VLWH UHVXOWLQJ LQ PRUH UDSLG UDWH
infestation results in more expensive control costs as infestations become worse. See special
cases for decision support on rare instances when all seed sources are not removed from
grassland sites.

DECISION SUPPORT
SEVERE INFESTATION

No longer recommended: 1. A single ‘restoration’ treatment.

2. Leaving behind seed sources.




6LWH SHKDELOLWDWLRQ

RECRUITMENT

POSSIBLE Monitor
IN THE FUTURE annually

1 2 3 4

Were ALL Were ALL Seedling Has the
seed sources off-site seed recruitment seedbank

removed sources present? been depleted?

from site? removed?

Site vulnerability

ranking
RE-EVALUATE
NEXT YEAR ‘.
o A
restoration
process ——e

co 1o Minimal to none
INTACT PG. 46

Control/

suppress
invasion

'21-7 $112:
SEEDLINGS TO MATURE
(5 FEET TALL FOR EASTERN

REDCEDAR)

SITE REHABILITATION
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\[el
recommended

Site is
misidentified

Moderate
GO TO
INFESTED SITES
(ULTRA-LOW PG. 50)
(SEVERE PG. 52)

GOTO
CONTAMINATED
(PG. 48)




6XSSRUWLQJ donplefe lerfdvel of seed sources from the site is required.

1=>2=>3=> 4= 5= 6.6LWH UHKDELOLWDWLRQ LV UHTXLUHG WR
LQIHVWHG VLWHV EDFN WR DiQislkegWeds Bépleting DesesdhaRiQDepletion

of the seedbank is the only biological pathway that can restore the site back to a vulnerability
VFRUH RI PLQLPDO WR QRQH 6HHGEDQN GHSOHWLRQ KDV UHF
FRQWURO WUHDWPHQWY ZLOO EH UHTXLUHG WKDW WDUJHW H
RU ERWK $QQXDO PRQLWRULQJ LV UHFRPPHQGHG WR FRQ4UP
HYLGHQFHG E\ WKH ORQJ WHUP DEVHQFH RI UH LQYDGLQJ VHH
WKH VLWH DQG UH GRLQJ FRVWO\ UHVWRUDWLRQ WUHDWPHQ

&RQWURO WUHDWPHQWYV ZLOO QHHG WR EH UHSHDWHG RYHU P
EHFDXVH WKH VLWH LV FRQWDPLQDWHG IURP WKH ORQJ WHUP
the site. The timeline for control/suppression will depend on the life history of the woody

species (e.g., seed longevity) and its interaction with site conditions. Once new recruits are

no longer occurring, the site should be annually monitored to determine if the seedbank has

been depleted.

DECISION SUPPORT
SITE REHABILITATION

See contaminated sites on page 48 for appropriate decision support.
1=>9. 6LWHV WKDW FRQWDLQ RQ VLWH VHHG VRXUFHV DUH LQIH
UHKD E L O LSeédinfestedsites on page 50 or 52 for appropriate decision support.

No longer recommended: Restoration without rehabilitation.
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LQGEUHDNYVY 7UHH 30DQWLQJV

Windbreaks and other tree plantings represent special cases for planning and conservation

design because they increase vulnerability in grasslands. Tree plantings that contain
SUREOHPDWLF DQG LQYDVLYH VSHFLHYVY FRQWDPLQDWH VXUURX
WHUP PDLQWHQDQFH FRVWY :KLOH WKHVH SODQWLQJV DUH W\
objective, their presence creates new resource concerns and problems for managing

woody encroachment. Unfortunately, these problems are rarely considered at the time

RI LOWURGXFWLRQ 7KLV VHFWLRQ LQWURGXFHV D GHFLVLRQ V
management challenges that surround windbreaks and other tree plantings in grasslands.

Decision support provides various options that reduce vulnerability from existing tree

plantings and minimize vulnerability for new tree plantings.

EAKS & TREE PLANTINGS

2

WINDBS[
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'LQGEUHDN ODQDJHPHQW

Site vulnerability
ranking

Next step: ‘.
fehab the site EEEETEPPEPEEPEEPE ' ‘

Willing to
remove
windbreak?
(source of risk)

GO TO PG. 54

— 1

Minimal to none

Does windbreak Replace with
need to a fabricated
have trees? windbreak

)

Does windbreak Willing to Next step:
need to replace with replace with -
have eastern non-invasive a non-invasive GO TO
redcedar? woody species? windbreak NON-INVASIVE
WINDBREAK
(PG. 62)
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WINDBREAK MANAGEMENT

Willing to Next step:

remove & replace YES _> control/suppress U IZ31S0)
seed-bearing recruitment .-

‘ . Not trees? within
recommended windbreak ‘

DEFEND GRASSLANDS.
ALSO SEE SPECIAL
CASES (PG. 68)

Extreme




6 XSSRUWLQJ '"HWDLOV
*The decision-support process to manage windbreaks introduces several alternative options
for reducing grassland vulnerability. Future innovation in windbreak design may further reduce
vulnerability to surrounding grasslands. Current decision support is most applicable for windbreaks
consisting of eastern redcedar or other problematic/invasive woody species.

1=>2. 5HPRYLQJ XQQHFHVVDU\ ZLQGEUHDNY UHPRYHV WKH VRX
Windbreaks are one of the top predictors of where woody encroachment occurs (or will occur),

and their removal is the only way to reduce vulnerability and contamination in otherwise

intact grasslands. Many landowners strategically remove windbreaks that no longer serve their
RULJLQDO SXUSRVH H J DV FDOYLQJ VKHOWHU RU LQ KDUG
PDQDJLQJ VSUHDG PRUH GL]FXOW G5HPRYDO VKRXOG EH IROOR
YXOQHUDELOLW\ WR UH LQYDVLRQ SJ

3=>4=>2 -1 ZLQG SURWHFWLRQ LV QHHGHG FRQVLGHU UHSODF
Fabricated windbreaks do not contaminate grasslands and are a viable alternative for avoiding

the consequences of woody encroachment. If you're concerned about aesthetics, landscaping
GHVLJQ ZLWK QRQ LQYDVLYH VSHFLHVY KDV EHHQ XVHG WR KLG

(DVWHUQ UHGFHGDU LV RQH RI RQO\ D IHZ ZRRG\ VSHF
collapse across multiple states. However, grasslands are vulnerable to the spread of other
ZRRG\ VSHFLHY DQG QRQ LQYDVLYH UHSODFHPHQWYV VKRXOG E

(continued on next page)

DECISION SUPPORT
WINDBREAK MANAGEMENT

No longer recommended: Not managing windbreaks.
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WINDBREAK MANAGEMENT

6 XSSRUWLQJ (cartifida). O V

(DVWHUQ UHGFHGDU UHSODFHPHQW VSHFLHY KDYH QRW UHFHLYH!(
principle, this strategy should reduce risk but there are multiple untested assumptions that
might compromise outcomes.

8=>9. 6HOHFWLYHO\ UHPRYLQJ VHHG EHDULQJ WUHHYV IHPDOHV KD
HISHULPHOWDO SUDEWLEH RU UHG X Unfertunately, sex cannotbe VvV O D O GV
GLVWLQJIJXLVKHG LQ MXYHQLOH ZRRG\ SODQWV VR ORQJ WHUP SO
IROORZHG E\ VHOHFWLYH FXOOLQJ RI IHPDOHV DW 4UVW VLJQ RI V
KDYH DOUHDG\ PDWXUHG WKH ORQJ WHUP SUHVHQFH RI VHHG VR
replacements after the removal of female trees. Selective culling of those volunteers should

EH FRQGXFWHG DW 4UVW VLIQORRYHHG STKREXFWURRDFK LV XQWH\
ZLWKLQ WKH VFLHQWL4F OLWHUDWXUH

8=>10. 1R VHHG VRXUFH O WindbréakssergeGs seed sources and create

KLJK PDLQWHQDQFH JUDVVODQGYV WKDW QHHG WR EH GHIHQGHG IU
WR OHDYH VHHG VRXUFHV RQ VLWH LV QRW UHFRPPHQGHG HYHQ I
the vulnerability of the site remains high. Multiple other options exist to reduce vulnerability

caused by eastern redcedar windbreaks.
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1RQ —-QYDVLYH :LQGEUHDN RU 7UI

1 Site vulnerability

ranking
Within 200 Monitor ‘.
yards NO annually ‘ ‘
of invasive

seed source?

RE-EVALUATE
NEXT YEAR
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NON-INVASIVE TREE PLANTING

—> Seediing Monitor ‘.
recruitment NO annually e EEEEEELLL
present? RECRUITMENT LIKELY
A IN FUTURE . ‘
High
RE-EVALUATE
NEXT YEAR
4
Control/suppress ‘.
recruitment of ey Uk i [0 I P P PP TP
invasives within '21-7 $//2: 6(('/,1*6 72 0$785(

windbreak (5 FEET TALL FOR EASTERN REDCEDAR) .




6 XSSRUWLQJ '"HWDLOV

*Non-invasive tree species as replacements for invasive windbreak plantings have not received serious
VFLHQWL4F LQYHVWLIJDWLRQ -Q SULQFLSOH WKLV VWUDWHJ\
assumptions that might compromise outcomes.

but these'species
still have the potential to spread. Annual monitoring is recommended to identify and
suppress spread.

KHQ ORFDWHG QHDU LQYDVLYH ZRRG\ SODQWV QR(
become compromised and unintentionally host invasive and problematic woody species (e.g.,
eastern redcedar). As in grasslands, immediately control and suppress invasions to avoid the
HVWDEOLVKPHQW RI XQZDQWHG VHHG EHDULQJ LQGLYLGXDOV
QRQ LQYDVLYH ZLQGEUHDNY SODQWLQJV VKRXOG EH PDQDJHG
site requires higher maintenance and perpetual monitoring to control and suppress invasives
within the windbreak/planting.

DECISION SUPPORT
NON-INVASIVE TREE PLANTING

No Ionger recommended: 1. Failure to innovate historical windbreak

designs. 2. Planting known invasive and problematic ~ woody species in grasslands.
3. A lack of monitoring.
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PLANTING TREES

30DQWLQJ 7UHHV LQordmVasC Q6

1

Will tree planting
be located within
an intact
grassland?

2

Is a grassland
site located
near the tree

planting
location?

Willing to change
the planting
location to a non-
grassland
site?

[REW ] Consider a

a windbreak? fabricated
windbreak?

Willing to Next step:
use non-invasive plam non-
woody species? invasive

<_ NO species

AVOID INTRODUCING

NEW SEED SOURCES.

SEE INTACT DECISION
SUPPORT (PG. 46)

Not
recommended

Extreme

Site vulnerability
ranking

Proceed with

low-to-no risk -————— ‘.
tree planting
h—.

1

Minimal to none

Build a ‘ .
fabricated
windbreak

Minimal to none

GO TO NON-INVASIVE ' ‘
TREE PLANTING . ‘

(PG.62)

High



h7(DN\ﬁXSSRUWLQJ '"HWDLOV
7UHH SODQWLQJYVY KDYH EHHQ FRQVLGHUHG D UDQJHODQG LPSURYHPHQ
careful decision support and long-term planning to avoid the consequences of future woody encroachment.

l=>2=>3.7KH EHVW PDQDJHPHQW SUDFWLFH IRU WUHH SODQWL(
ZKHUH WKH\ GR QRW FRQWDPLQDWH DQG FR FredpaRtingstarel UDV V O
ORZ WR QR ULVN ZKHQ SODFHG WR DYRLG LQWURGXFLQJ QHZ
(see intact sites on pg. 46).

Awp 2= 3, (YDOXDWH DQG FKRRVH DOWHUQDWLYH VLWHV WKDW (
grasslands. 7UHH SODQWLQJV ORFDWHG LQ FURSODQGV \DUGV R
minimal risk to grasslands. Formulating and evaluating alternative locations should be a key
SODQQLQJ UHTXLUHPHQW WR HOQVXUH WUHH SODQWLQJV DUH C
by maximizing the distance between grassland sites and tree plantings.

5= 6=>7.8RQVLGHU IDEULFDWHG DOWHUQDW LFaHri¢attrvi@bryak® J Z
do not introduce seed sources and are a viable way to avoid future consequences from woody
HQFURDFKPHQW -1 \RX UH FRQFHUQHG DERXW DHVWKHWLFV C
species has been used to hide fabricated windbreaks.

DECISION SUPPORT
PLANTING TREES

(continued on next page)

No Ionger recommended: 1. Planting known invasive and problematic

woody species in grasslands. 2.Tree planting as a range improvement practice.
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PLANTING TREES

6 XSSRUWLQJ (cdrtida)L O V

Recognize that problematic and invasive woody species used in tree/shrub plantings increase

risk to grasslands. These can be native (e.g., eastern redcedar and honey mesquite) or

QRQ QDWLYH HJ &KLQHVH WDOORZ DQG 5XVVLDQ ROLYH $YRL(
NQRZQ SUREOHPDWLF DQG LQYDVLYH VSHFLHVY 1RQ LQYDVLYH ZR
DSSURSULDWH EXW WKHUH LV VFLHQWL4F FRQFHUQ DERXW WKH !
the future or to facilitate the spread of other woody invaders.
8= 10. 7UHH SODQWLQJY GR QRW LPSURYH JUDVVODQGV 7KH\ LQFU
Introducing invasive and problematic woody species has consistently caused grassland

conservation plans to eventually fail. Woody encroachment poses such a large threat to

JUDVVODQGY WKDW WKH LOQOWURGXFWLRQ RI ZHOO NQRZQ LQYDVL"
QR ORQJHU EH UHFRPPHQGHG 6SHFLHV OLNH HDVWHUQ UHGFHGD
WKDW RFFXU GRZQ WKH URDG LQYROYLQJ ZDWHU TXDOLW\ TXDQW
GHFOLQHV JUDVVODQG ELRGLYHUVLW\ ORVV KHLJKWHQHG ZLOG4
DQG LQFUHDVHG ULVN RI YHFWRU ERUQH GLVHDVH DPRQJ RWKHU
ORFDO DHVWKHWLF DQG ZLQG SURWHFWLRQ EHQH4WV $YRLG GHC
happen to me.” Woody encroachment is occurring throughout many regions in the Great

30DLQV IRU WKH 4UVW WLPH DQG LW V KDSSHQLQJ ZKHUH WKHUH
problem. Unfortunately, the vast majority of woody plantings occur within intact grassland

UHJLRQV ZKLFK VWDQG WKH PRVW WR ORVH 7KHUH DUH RSSRUW
GHFLVLRQV DERXW ZKHUH FHUWDLQ ZHOO NQRZQ SUREOHPDWLF Z
VHOHFWLQJ OHVV SUREOHPDWLF VSHFLHY WR SUHYHQW JUDVVOD (
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2WKHU 6SHFLDO &DVHYV
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2ZWKHU 6SHFLDO &DVHYV

There are numerous cases where seed sources pose challenges for planning and conservation
GHVLJQ 7KLV VHFWLRQ LQWURGXFHV D GHFLVLRQ VXSSRUW SU
Watersheds with infested riparian zones are used as a featured example of how to best

UHGXFH YXOQHUDELOLW\ 7KH VDPH GHFLVLRQ VXSSRUW SURFH
cases, including:

C
(7

Woody infestations in canyons, ravines, gullies, and other steep slopes
Neighbors that do not manage woody encroachment

Infestations on roadsides and other right of ways (e.g., railroad)
Infestations on fence lines

Defending core grasslands from historic woodlands and forests

Defending core grasslands from protected habitats for forest specialists (e.g.,
JROGHQ FKHHNHG ZDUEOHU

® 'HIHQGLQJ FRUH JUDVVODQGY IURP HQFURDFKPHQW E\ SDUWQ
land boundaries

"THER SPECIAL CASE
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:DWHUVKHG 5SHVWRUDWLRQ 2WKF

Site vulnerability
ranking

1

Able to remove Next step: ‘.
ALL seed YES = NEIETRGEEII. - - - - - - -« - oo oo ‘ ‘

sources from GO TO PG. 54
watershed?

Minimal to none

4 GO TO
Are surrounding Control/ CONL‘:;"'L\‘;*TED ‘ .
uplands Stppress " EEEEEEPEEEP
infested? invasion |

Partial
removal not
recommended

Moderate

5

Able to remove
ALL seed
sources from
uplands?

RESTORATION LIKELY TO
FAIL. DEFEND UPLANDS.
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WATERSHED RESTORATION

Partial ‘.
removal Not SR ' ‘

recommended GO TO INFESTED SITES
(SEVERE PG. 52) M

(ULTRA-LOW PG. 50)
Extreme




6XSSRUWLQJ '"HWDLOV
:DWHUVKHG UHVWRUDWLRQ RFFXUV RQ LQIHVWHG VLWHV ZKHUH ODUJ
and/or 2) reduce vulnerability to the surrounding uplands.

1= 2. 5SHVWRUDWLRQ RI LQIHVWHG VLWHY UHTXLUHV WKH UHPRYD
seed sources IROORZHG E\ VLWH UHKDELOLWDWLRQ WR UHGXFH WKH |—
SJ $ ZDWHUVKHG VFDOH SODQ WKDW HUDGLFDWHYV VHHG VR WE
WR DFFRPSOLVK UHVWRUDWLRQ REMHFWLYHYV $ ORQJ WHUP UH
watershed (and the surrounding uplands).

1=>3. 1R VHHG VRXUFH O He¢aving beKihdsGattered seed sources or implement  ing

a small, isolated treatment within the watershed is ~ not recommended. The watershed is still
H[SRVHG WR VHHG VRXUFHV ZKLFK UHVXOWYVY LQ UDSLG UH LQYL
treatment. This causes restoration plans to fail. |  f eradication is not feasible, then uplands should

be defended until a workable plan can be putintoa  ction.

DECISION SUPPG
WATERSHED RESTORATICN

Treat-uplands
as contaminated sites. See page 48 for appropriate  decision support.
d=>5=>7 1R VHHG VRXUFH O Heaving beKihdseed sources is not recommended
on uplands because the vulnerability of the site ha s not changed. Leftover seed sources continue
WR FRQWDPLQDWH WKH VLWH UHVXOWLQJ LQ PRUH UDSLG UDW
& 52 for appropriate decision support.

No longer recommended: 7KH DEVHQFH RI D ZDWHUVKHG V| 71




3KDVH ———- —-PSOHPHQWDWLRAQ

Putting it all together and implementing a spatial game plan for every
acre over time.

Q: How do | put the
right practice, in the
right place, at the

) ) right time?
Conservation Planning Process 9

‘ Implement
Ve N the plan
{ ~

Implement
o the plan
Formulate Evaluate
aliematives alternatives
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How have others
implemented plans to

better manage risk and
vulnerability?




SLIKW 3UDFWLFH 5LJKW 30ODFH

Use the inventory process and decision support to implement your plan
and reduce vulnerability on every acre. Adjust, as needed, over time.

-PSOHPHQWDWLRQ

6WDFNHG LOQOYHQWRU\ PDS '"HFLVLRQ VXSSRUW
=
ﬁ‘f Critical water resources 9
o . =
@  Prairie-chicken leks & o <
¢ Cultural will + E
o cmmimy | =
L
—
al
=

STAGE & DESCRIPTION
Intact grassland Dispersal & recruitment

mmmmm AN Ak

‘Contaminated (looks intaci) due (o incoming

. MM-




Taking Pressure Off Your Neighbors

$ JRRPHG LQ ORRN DW D SRUWLRQ RI WKH &RRNVOH\ 5d4¥ QRlywWiay teJeduse
6DQGKLOOV WKDW LV ODUJHO\ LQWDFW EXW ERUGHUH%Lﬂhb?éIbYlwy(bﬁ%ﬁés

contaminated by
Re¢ VLWH VHHG VRXUFHV
is to work with
neighboring properties
to remove the seed
sources. In this Cooksley family/
examp|e, a neighbor Photo: Nebraska Cattlemen
Rl WKH &RRNVOH\V WRRN SUHVVXU
ranch by removing trees within 200 yards
of the property line. This moved the seed
FRQWDPLQDWLRQ JRQH Re RI WKH &
Ranch and allowed them to restore their
Decision support  Page number  Actions land back to an intact grassland by lopping

T itself over time.
2. Contaminated 48 (Ioppers)
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“My neighbors cleared every cedar tree within 200 yards
of our ranch to reduce the vulnerability on our side of
the fence.” -Barb Cooksley, Cooksley Ranch




SHPRYLQJ 7TKUHDWYV RI 8QQHFHYV

Windbreaks that contain
problematic and invasive
woody plants increase
grassland vulnerability to
encroachment and require
constant management to
contain. In this example,
the Sandhills Task Force worked with ranchers
ULJQHG? \Ufg?gvvp[@ffv and remove unneeded windbreaks.
R ORMhigYedli¢dd the ranches’ overall vulnerability
WR HQFURDFKPHQW DQG ORQJ
- . costs. After removal, managers rehabilitate the
Decision support Page number Actions
VLWH XVLQJ SUHVFULEHG 4UH R

_-- until the seedbank is exhausted and the site

Hand tools reverts back to an intact grassland.
& haying

Shelly Kelly
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2. Contaminated 48

IMPLEM

“We are eliminating the threat to our livelihoods and

LQFUHDVLQJ UDQFKHU SUR4WDELOLW\ E\ LGHQWLI J DQG
removing windbreaks that are no longer needed.”

-Shelly Kelly, Sandhills Task Force

BEFORE AFTER
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'"HIHQG WKH=RUH *URZ WKH

(in infested landscapes)

Defending and growing

—(:,a:;)’(olﬁ,\\ grassland cores in heavily
R NV encroached landscapes
\ \l preserves critical grassland
N values. In this example,
N stewards of the last
grasslands in Oklahoma's
o - < ."(\\Z\ Arbuckle Mountains operationalized the
<-,}(0f( (/ \\f’@» :_j- Defend the Core, Grow the Core approach
N a 4 \/ to safeguard the region’s grassland cores for
AN 7 IXWXUH JHQHUDWLRQV 7KH SODQ DQ

LQWDFW JUDVVODQGY DQG XVHV SUH
$ DFUH PXOWL ODQGRZQHU ODQGVFDSH VKRZLQ K|
UHPDLQLQJ JUDVVODQGYV LQ 2NODKRPD V SUEXFNOH (ﬁ&qﬁlﬁpvbzkﬁv?o FXWWLQJ WR U H HVWD E(
DUHDV UHSUHVHQW QRQ UDQJHODQG grassland cores. The plan provides a sustainable

approach for conserving grasslands in heavily

Decision support Page number  Actions i
converted landscapes and buys time to grow and

IS N PR -RQOHFW FRUHV DV RSSRUWXQLWLHYV

2. Contaminated 48 Fire “After decades of battling cedar, we now have a better

_-- plan to defend our grassland and work with our
neighbors to reclaim the land for future generations.”




'HIHQGLQJ &RQQHFWLQJ &RUH

High costs often prohibit
ODUJH VFDOH UHVWRUDWLRQ RI
S T A ‘\ severely infested landscapes.
\7‘ @, 4 %XW VRPHWLPHY HYHQWYV OLNH D
/ A i g ZLOG4UH FDQ SURYLGH XQIRUHVHH( Z
V\G,é» RSSRUWXQLWLHV IRU ODUJH VFDOH O
/ ‘\\.A restoration. In this example, managers in Kansas's |:
¢ l Gypsum Hills capitalized on the massive hit <E
woody plants took during the Anderson Creek —
4UH LQ ODQDJHUV ZRUNHG WR <
by removing isolated trees that escaped the L
ZLOG4UH DQG XVLQJ SUHVFULEHG 4 E
contaminated areas. Ultimately, the plan LL]
7KH IRRWSULQW RI WKH DFUH $QGHUVRQ &Up’unlmdaeﬁngu!)ngﬁml!ﬁlen the Iandscape by E
RI SULYDWH SURSHUWLHYV ZRUNLQJ WR HVWDEOngommmgglgpgngyalgyand cores across a network
.DQVDV V *\SVXP +LOOV ZKLWH DUHDV UHSUHVHQW QRQ UDQJHODQG 2
of private properties. =
Decision support Page number Actions
_-- 7KH FROODSVLQJ ELRPH LV DW RXU IUR({
bought us time to come together as a rancher community
2. Contaminated 48 Bite and defend our lands. Tree-free, seed-free is now the
3. Rehabilitation 54 Fire philosophy around here.”
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*URZLQJ &XOWXUDO :LOO WR 0DQ

Growing the cultural will

A 7\ to act can be one of the
/Y / / most challenging aspects

of managing woody

((/% SIZ(A//'LEU encroachment at regional

scales. In this example,
L \ ranchers in Nebraska’s
Loess Canyons form
DOOLDQFHYV DV SDUW RI D ODUJH VFD
R! PFUHV LQ WKH FROODERUDWLYHON PDORRARCABIS WK tBgettTer to plan and coordinate

Loess Canyons landscape.

. management treatments across property lines.
OHFKDQLFDO FOHDULQJ DQG 4UH DUH
SDUW RI WKH FXW DQG VWXe WHFKQLT
managers to target all stages of encroachment at
once—something that gives landowner alliances
a huge advantage in their ability to manage at the
Decision support Page number  Actions scale of the problem.

_-_ e were i 0 v out ranches from easten

2. Contaminated Fire

redcedar, we had no choice but to work together and

is the culture of the region.” —Scott Stout, N-N Ranch,
_-- President of the NE Prescribed Fire Council




'HIHQG WKH &RUH $FURVYV 3XEOLF

Managing infested lands
is expensive, so a strategic
e \ L ' approach that maximizes
N b return on investment is
T / critical. In this example, zZ
/}@/7 a/ SXEOLF. -DQG SULYDWH ODQG @)
A4 /,7 z{ } managers within a-md near |:
Delend /l A the Nebraska National <E
L & 77 T\ Forest at Halsey use the Defend the Core, Grow the =
/ T\ &RUH DSSURDFK WR FRQWDLQ WKH <z
3i’;ést‘;‘év£f;x"élg$w B "FZIRSFXREOOOL[;E;:GDWb‘lég%ﬁ*\fﬁﬁ%t. Their plan is to establish a grassland L
VXUURXQGLQJ SULYDWH ODQG /LQHV VKRz sDvwOfesupreundingplanted forests and windbreaks 2
SHEOLF DR suLvbwH obee that can be defended over time with prescribed LU
Decision support Page number Actions 4UH &RUHV DUH HVWDEOLVKHG R Q h‘_j
_-_ using mechanical cutting followed by prescribed =
4UH WR UHPRYH VHHG VRXUFHV DQGQ( =<

2. Contaminated 48 Fire

_-_ “We can remove isolated parent trees from otherwise treeless

pastures for just $1-2 per acre, which allows our managers
to cover more ground and get ahead of encroachment.”

remaining seedlings and seed, respectively.

—Julie Bain, Bessey Ranger District, U.S. Forest Service
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&KHFNOLVW IRU -PSOHPHQWDWLF

Avoid These Common Mistakes

| Avoid scattered, random acts of conservation. 6FDWWHUHG WUHDWPHQWYV UHVXOW
lived projects and do little to reduce risk and vulnerability. Clustered and spatially targeted
treatments reduce exposure and build upon previous management investments.

lv Avoid leaving seed sources behind. Leaving behind seed sources fails to reduce
exposure. Leaving trees does not reduce risk to future woody encroachment, meaning costly
treatments will be needed again in the near future.

Avoid the myth of a single restoration treatment. Sites remain highly vulnerable

WR HQFURDFKPHQW DIWHU D VLQJOH UHVWRUDWLRQ WUHDWPHQ'
SUHYHQW UH HQFURDFKPHQW GXH WR UHPDLQLQJ VHHGY DQG VHHGOLQJV
pathway exists to restore grasslands using a single action.

[

DV Avoid narrow targets during restoration. Restoration requires integrating management
across all stages of encroachment. Fixating on a single stage during the restoration process leaves
sites vulnerable to encroachment. This happens most often when actions prioritize the removal of mature
trees, but neglect management of seeds and seedlings that are left behind.

V Avoid waiting until later stages of encroachment. Waiting to act results in the need for
expensive restoration treatments that often exceed a site’s annual grazing value. Moreover, waiting
to act creates a larger land base that is vulnerable to encroachment.



&KHFNOLVW IRU -PSOHPHQWDW

Avoid These Common Mistakes

l Avoid assuming re-encroachment is encroachment again. 5H HQFURDFKPHQW RFFX
than initial rates of encroachment. Good planning accounts for the increased management inputs
UHTXLUHG E\ UHVWRUHG ODQGV YV ODQGV H[SHULHQFLQJ HQFURDFKP

DV Avoid chasing the problem. Strategies that do not recognize seed dispersal and recruitment as
the leading edge of encroachment chase the problem over time. Restoring infested areas, while

ignoring the leading edge, has not worked at large scales. Anchor management to intact grasslands and
SULRULWL]H H*RUWYVY RQ WKH OHDGLQJ HGJH RI HQFURDFKPHQW

DV Avoid making the tool the goal. Implementing a treatment is not a goal. Dollars spent and acres
treated are not goals. Set management goals based on desired outcomes like reducing vulnerability
and conserving intact grasslands. These goals should account for scale — from individual properties to
UHJLRQDO FRQVHUYDWLRQ H*RUWYV
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IV Avoid a single silver bullet. Traditional brush management results in constant management of
brush. Sites remain highly vulnerable to encroachment. An integrated approach, not a silver bullet,
LV QHHGHG WR PLQLPL]H YXOQHUDELOLW\ LQ JUDVVODQGY DQG VXVWD

DV Avoid denial. Woody encroachment is happening in areas where it has never happened
before. Research shows that exposure to seed sources is the most important determinant of
whether encroachment occurs in the future. Don’t repeat the mistakes of past rangeland planners and
assume, “It won't happen to me.”




$ *XLGH IRU 8QGHUVWDQGLQJ 5L\
DQG 9XOQHUDELOLW\

In 2021, Twidwell and others published:
Reducing Woody Encroachment in Grasslands: A
Guide for Understanding Risk and Vulnerability.
This “Vulnerability Guide” introduced a new
approach for managing woody encroachment.
Instead of waiting to act until grasslands are
infested, the new approach focuses on proactive
management and reducing risk and vulnerability
in grasslands.

Check out the full Vulnerability
Guide for additional

information about the original
framework introduced for
reducing grassland vulnerability
to encroachment.
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The Great Plains Grasslands Extension Partnership is comprised of rangeland scientists and extension
IDFXOW\ IURP DOO ODQG JUDQW XQLYHUVLWLHYV LQ WKH *UHDW
UHVRXUFHVY DQG WRROV QHFHVVDU\ WR LPSURYH WKH SHUIRUP
up the adoption of new science-based solutions. The Extension Partnership embraces a vision of
sustainable grasslands that are intertwined with rural livelihoods and communities in the Great
30DLQV 7KLV JXLGH LV WKH 4UVW SURGXFW IURP WKH ([WHQVL
confront the impending collapse of the Great Plains grassland biome due to woody encroachment.

SUPPORTING INFORMATION
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$FNQRZOHGJPHQWYV

This pocket guide is the outcome of an extension an  d tech transfer workshop held in 2022 at the
Arbor Day Farm in Nebraska City, Nebraska. The work shop brought together scientists, extension

faculty, and NRCS specialists from across the Great Plains. The guide emerged as a critical need to
train citizens on how to reduce vulnerability to wo  ody encroachment and improve the planning,

design, and delivery of conservation investments in  grasslands. We thank the dedicated ranchers,
agency professionals, and scientists that have made  major contributions to grassland conservation

and provided insights, materials, and photos presen ted in this pocket guide. Major funding and
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