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Attributes of Fully Post-Settlement North _Ame_rlcan
Functioning Prairie Grasslands—Change in Drivers
-Treeles_s or nearly so Vast numbers of free-

*Extensive ranging large native

*Full set of disturbance drivers herbivores eliminated by
late 19 century
Controlled grazing by 3 "

exotic ungulates

Other change

— Cultivation

— Tree planting

— Fire suppression

— Decimated wildlife
populations

— Fragmentation and
homogenization

Rangeland— Heterogeneity Matters

Naturally

N L Hydrology —Belnap et al 2005, Ludwig et al.
L )| 2000, Eldridge et al 2002

Fire behavior —Fuhlendorf and Engle 2001 -
Archibald et al. 2005- Kerby, Fuhlendorf and
Engle 2007
Grazing patterns —Senft et al 1987, Stuth 1991,
Fuhlendorf and Engle 2004, Fryxell et al. 2005
Soil aggregate stability and nutrient cycling —
Herrick et al. 2002, Augustine 2002, Anderson et
al. pending

HeterO g enel ty i = .I « Ecosystem stability —Brown 2003, Holling and

\ . h S Meffe 1996, van de Koppel and Rietkerk 2004
° Deg ree Of d ifferen ce amon g as et Of « Species invasion —Deutschewitz et al. 2003,

i . Cummings Fuhlendorf and Engle 2007
things (Pickett et al. 2003) .

Root of biological diversity —Christensen

‘Variab | I |ty | n Vegeta'[i on Statu re, 1997, Wiens 1997, Fuhlendorf and Engle 2001,

. N A Fuhlendorf et al. 2006
composition, density, and biomass

: Homogeneity management of
Homogeneity management— t' land
*An agronomic model MeliVe B Iielss el _
*Forage quality and harvest efficiency _
: grazing livestock water
systems development
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Manage for Spatial Uniformity of Forage Use:
A Cardinal Principle of Range Management

« Addresses degradation via
repeated heavy use of attractive
areas

« Spatial optimization of forage
harvest
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Consequences of Managing for Spatial Uniformity of
Forage Use
e Ignores evolutionary history
and disturbance processes
 Favors a few preferred
species of plants
* Reduces biodiversity

Flint Hills and Osage Hills




Greater Prairie-Chicken Prairie-Chicken Habitat

* Indicator species
of habitat
heterogeneity

Requires

Habitat Requirements Importance of Disturbance

nesting minimal

brood rearing minimal to some

— Expansive, foraging some
HEEIESS

leking substantial
grassland

— Diversity of
structure among
grassland

patches (adapted from Taylor and Guthery 1980)
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Fire-grazing Interaction
__Heterogeneity Management

S_,E
*Moderately stocke

*No internal fences
*33% burned annually

Burned patch .-

Courtesy of Bob Hamilton
Tallgrass Prairie Preserve




Linking Fire and Grazing

Probability of
selection by
grazing animals

The Nature Conservancy’s
u Tallgrass Prairie Preserve
The Bison Unit

Recently burned, Transitional o fire for 3 years
currently grazed State minimal grazing

High production, High bare ground Accumulated Titter
quality and : and forbs and low and standing
availability of forage 1 litter and standing biomass of mostly
biomass grasses

Year Burne

Probability of
fire

1996-1998
D Unburned

Rece_:nt_Research: OSU Research Range
*Application to cattle
*Biodiversity

*Ecosystem function

Courtesy of Bob Hamilton
Tallgrass Prairie Preserve

Patch Types

Hagantly surnzd




Vegetation Structure and Composition-
Variation within a Single Pasture
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Kerby, J. 2003. M.S. Thesis, Okla. State Univ.
Harrell, W. 2003. _Ph.D. Dissertation, Okla. Sate Univ.
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Scale of heterogeneity
Fuhlendorf and Engle 2001. Bioscience 51: 625-632.

Summary
1, Digluranes vrosaaaas ars cauplael i pztiva
ECOSYSIENIS RIS IANVES ECOSY SIEm SUUCIUTE
and ffunctionifiimpertantiways
P NIostimanagementiredices inherent
~ heterogenertys %
5, 'Heterogen_ i ~-base(_j_ manaé‘ement can:

« Approximate historicallpatterns

s Increase bi__Q_JogiQaI diversity

«1 «Benefitmany. sp‘ecies of.concern

¢~ Maintain livestock:production
Fuhlendorf and Efigle. 2001 Bioscience 51 625-632 I

Fuhlendorf,and [Engle., 2004, 3. Applied'Ecology. 41
Fuhlendorf.et all 2006. Ecologicall/Applicationst
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Results of Heterogeneity Model

* Shifting mosaic of
grazing disturbance
driven by fire (pyric-
herbivory)

Minimal area
moderately disturbed

Array of plant
communities:

recently disturbed and
others varying in time
since disturbance






