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Stablility of rangeland structure and function:

Emphasis on community abundance (eg. plant
biomass) and composition (ie. species change due to
plant invasion).

1) How have disturbances affected variabllity in
rangeland function?

2) How does disturbance affect site resources in
ways that favor invasive plants?

3) Potential implications of plant invasions for
rangeland function.



PART 1:
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eCalculated MSAVI
from Landsat
Images

*SAVI IS similar to
the more well
known NDVI

Normalized ratio
of red:near Iinfrared
radiation reflected
from vegetation




Mean MSAVI,

Range of values in MSAVI, among years

0.2 +

o
H
e
.
I —o—
|
I
|
|
|
—e—
e
II—0—|
|
e
|—|L0—|
|.
|

ooL
1985 1990 1995 2000

TIME (year)



MINIMAL DIFFERENCES IN MEAN OR TEMPORAL
VARIABILITY OF MSAVI, AMONG LANDTYPES
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Temporal

Interactions of Spatial and
Temporal Variation

CV vs CVg
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Mean CV (%) of MSAVI,

MEAN MSAVI, NOT WELL CORRELATED TO YEARLY
VARIATIONS IN PPT, BUT SPATIAL VARIABILITY IN
MSAVI, IS.
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Interaction of fire, grazing, and weather leads to greatest
spatial variability.
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Summary:

Variation is important! Remote sensing key
for evaluating variability.

Multiple disturbances can interact in complex
ways to affect rangelands.

Future research: how does variability relate
to invasibility?
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Evapotranspiration H,O

Photosynthesis CO,
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In greenhouse, knapweed similar to grasses
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In field, WUE similar in knapweed and grasses,
but C-uptake much greater in knapweed
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Summary:

e Spotted knapweed appears reliant on deep
soil moisture for assimilating more carbon
than established competitors.

Burning and shrub removal led to greater soill
water contents, especially in deep soils and
mid-late summer

*Altered soil water patterns appear attributable
to changes in vegetation



o NP R T J‘\.’f'

'"ést'atlom’m anagement:

'enhanclrng reS|stance of S|tes to mvaswew :

forbs i ad o A

. Invasmns by exotic forba ma
reseufr:ces in rangelands




i

4 PART 3
§, Responses of sagebrush seedlings to
» neighboring plants following fire
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Seedlings of mtn big
sagebrush appear to
select microsites away
from neighboring
vegetation, especially
when the neighbors are
forbs.



Sagebrush seedlings appear to establish primarily in the year
after fire, when herbaceous cover is temporarily low
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Summary

*The ‘window’ for sagebrush establishment
may occur in the year following fire, when
herbaceous competitors are still recovering to
pre-fire abundances.

*Forbs appear particularly effective In
competitively displacing sagebrush seedlings.



Effects of exotic annual grasses are known,
but how will invasions by exotic forbs affect
sagebrush recovery and rangeland function?
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Land management can be
greatly enhanced by a
mechanistic understanding
of ecosystem function.




