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Abstract. Tree invasion into subalpine meadows has been noted in the Oregon CasgpBeanklin et.

al 1971).The meadow surveyed on Frissell Ridge in the H.J. Andrews Experimental Forest in the Central
Oregon Cascades is no exceptiBncroachment of trees into meadow communities poses a threat to forb
species that cannot survive under dense canopy davexamine forb community changes from forest

to meadow, line transecigere established at seven sites, pointing towards the center wieadow from
individual trees| present quantitative data that descri@sance in species richness, dominance, and
similarity in forb communities as a function of distance from the forest &jgpies richness increased

with distance from the edgehile dominance decreased with distaridee slow but steady

encroachment of trees into this meadow will probably decrease species richness and abundance in
important forb communities.

Introduction

In the Central Oregon Cascades, montane meadoves amgoortant and iconic feature of
the landscape. Wildflowers blanket the steep meadows and benefit the ecosystem with biological
diversity and rich resources for pollinator communiti€sarns et. a1998. In a study conducted
on the North Rim of the Gral Canyon National Park, researchers found that meadow openings
can generate four to five times the herbaceous production and plant richness as the surrounding
forest(Moore & Deiter 1992). As forests invade these crucial andrggile environments, the
meadowplant community will likely changelrees thabecome successfully establisheain
meadow pose a threat to meadow communities that are susceptible to bded) clit, as well
as providinghabitats suitable for further seedling establishniglaigee& Antos 1992).Forests
adjacent to this meadow have been burned ~10 times, over the past 4q6rgekmsck J.
SwansonFigure 10, providing disturbances that are crucial for the establishment and success of
meadow species, as Wabk removal of forespeciefMagee & Antos 1992)Without
disturbances such as thesees are able to establish themselves and alter the environment to be

unsuitable for meadow speci€soviding information quantifying plant community in this



environment is important to raise concern of these fragibsystemshat provide so much for
surrounding communitieQuantitative dat@n diversity and dominance as a function of distance
from the forest edgprovidean image of what we can expect te sethese meadows are further
invaded.

In this study | aim to descrilibe herbaceous plant communitithin asmall montane
meadow(~3.5hags a function of distance from the forest edgall address wo questions
regarding meadow plant community coosgion:

1) How doeghe forbplant community vary with distance from trees?

2) How dorichness andominanceof the forb plant communityary as a function of
distance from trees?

| expect thatorb species richness and abundance will increase with distance from the
forest understory. Without trees present, more light and water will be available for meadow
species, as large trees intercept a majority of rainfall as well as photosynthetically active
radiation(PAR) that is usable for these herbaceous plants to photosynthésibaceous
species that are shade tolerant are likely to be dominant under the canopy, while shade intolerant

meadow species are likely to be dominant in the open meadow.

Study Area

This study was conducted at a meadow site within the H.J. Andrews Experimental Forest,
Blue River, OregofiFigure 1) It is situatedn a southern facing slope of Frissell Ridie
eastern border of the forggd°1 4 6 5 0 0°NG 3 9 & #glevation of about 590igFigure 2)

The study meadoveg defined by an abrupt eastéonestedge a northern edgehere young



trees are invading the meadoanda western edgevhere older treelave invadedhe meadow

The southern edge of the meadow irael by Forest Service Road 15@F&gure 3)

Methods
Field Methods

Seven trees were selected for sampling, representing a rough outline of the meadow along
the forest edgelhese trees were65cm in diameter, and >25m in heighhe first tree was
subjectively chosen at a distance of about 80m from FS Road 1506 to avoid surveying portions
of the meadow that could have been adversely affected by the presence of the road, and to ensure
that transects could be laid out into open doga The second and third trees sampled were
spaced out by roughly 40 paces along the forest edge. Because the northern edge of the meadow
was very young, and shorter than the eastern and western edges, ord oveestselected
situated roghly in the enterof the edge. The fourth treeas situated near the top of the western
edge, ad the fifth and sixth trees were selecédbcations where transects would not be
affected by the large trees that are invading the meadow.

For each tree selected to fuigveyed, diameter at breast height (DBH) hedjht of the
tree wereobtained From the base of each tree, a 20m trangestlaid out pointing toward the
center of the meadav®nem? vegetation survey plots were placed at 0, 1, 3, 5, 7, 9, 15, and 19
metersfrom the base of the tréEigure 4) Within each 1rhplot, all forb speies were identified
usingPlants of the Pacific Northwest Coasbmpiled ly Jim Pojar and Andy MacKinnoand a

stem count was recorded for each species present.



Data Analyses

Species Richness

To calculate species richness, abundance of individual plants as a function of distance
from the trees was first determined (Fig. $pecies lists and countsioflividuals were created
for each 1riplot, and plots were grouped by distance from the(ffables 1a to 1h)This
resulted in eight tablegach including average species richrassspecified meteor each treg
and standard deviation between altlo# trees for that metddsing these tables graph was
created to visualize how species richness changed with distancth&darest edgéFigure 9.
Species lists wenesed to generate pairwise similaritydetermine how many species were
shared bylots at a given distance from the treBsis depictshe change in sharegpecies as
distance from the forest edge increadégure 7) To analyze the turnover between understory
and meadow plots, data matrices were generated with only meters @i 19, looking for
differences in meters 0 and 1 versus 15 an(Fidure 1).

Dominance

Species dominance wdstermined P dividing thenumber ofindividuals of each species

by thetotal number of individuals founth the plot. These data were pooladdistance from the

tree, and depictsow dominance changes Witlistance fron the forest edge (Figures 1242h).

Results
Species Richness as a Function of Distance

Trees2, 5, and 7 had very high values for number of individirateeplots situated
under the canopfFigure 5) These high valuesan be attributed tabundant dominarsipecies,

such aLClaytonia sibiricaor Smilacina stellatawhichwere not found beyond seven meters



from the nearest trg&igures 12al12h). Data for man species richness as a function of
distance from trees reveals a steady increase in richness with distance from the forest edge, with
about 2 sppm? at the base of the tree, apelakrichnesf 5 to 6 spp./rh between 9 and 15
metersirom the base ahe tre¢Table 1 Figure §.
Similarity of Species as a Function of Distance

Plotsthat are situated further into the meadmave higher similarity than plots under
trees Pairs of plots within 5 m of trees tended to share only 10% of their speciesaw/ipdots
more than 5 m from tregended to share about 20% of their spedrethis survey, variance of
species appears to be higher in plots that are situatbd meadowTable 2, Figure 7).
Similarity of Species Richness by Tree

Five of severransects had complete turnover (zero pairwise simildrégveen
understory plots 0 and 1 versus meadow plots 15 aif@ialfe 3, Figure 9).
Species Dominance

Dominance declined with distance from trees. Plots within 3 m of trees tended to be
dominatedoy one or twaspecies each of which represented more than 30% of the individuals in
the plots, while all other species represented less that 5% (or occasionally 10%) of individuals
(Fig. 12). In contrast, from 5 to 9 m from trees, no single species egpeesmore that 25% of
the individuals, and seven to nine species each represented more than 5% of individuals (Fig.
12). At 15 and 19 m from trees, four or five species were somewhat dominant (ORTHIMBR,

ERIGPERE, ERIOLANA) (Fig. 12).



Discussion
Speces Richness

Species richness increases with distance from the forestAdegmgerichness peaks
between 9 and 15 metees)d these meadow plots share about 20% of their spAvEsage
species richness does not vary much between tadlots nedrees share very few species.
The presence of herbaceous meadow spedidsts the success of invading saplings, as it is
difficult for them to survive when beneath dense forb cover (Magee & Antos 1992). With data
supporting the notion thapecies richess of forb communities is decreased below the canopy of
trees at the forest edge, it seems apparent that continued tree invasion into the meadow will

gradually decrease the fragile forb communities.

Dominance of Species

Species dominance changes dracadly from the forest understory to the open meadow.
Under the canopy, species that are dominant consi@agtonia sibiricaandSmilacina stellata
neither of which areneadow specie€onversely,lte meadow plots (see Figures 12g anl) 12
do not show dominance of these species, or presence of these species at all in the rheadows.
complete turnover of species present can be more clearly seen in Fi§pexigs that are
commonly present in montane meadows of the cascades make up thesiahinant species

found in the meadow plots, which was expected.



Conclusions

This study aims to provide quantitative information regarding the forb community
composition of amallmontane meadow in the Central Oregon Casc&esults portray alear
transition from forest understory to open meadow, where the abundance of herbaceous meadow
species continually increases from forest plots to meadow \itts the absence of meadow
species under the canopy of trees at the forest edge, the likkbhtitese species surviving as
trees continue to invade is not very hiffhmeadow species cannot invade the forest understory
(e.g.Magee & Antos 1992and nadisturbances such as firghibit the invasion of treesree

canopies willcontinue toexclude meadow herbaceous species



Figures

Figure 1: Map of H.J. Andrews Experimental Forssurce: H.J. Andrews Experimental Forest website.
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Figure 2: Location of Meadow Site in H.J. Andrews Experimental Forest
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Figure 3:

Map of Meadow Study Site
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Figure 4 Diagram of transect sep
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Figure 5: Plot of the total number of individual plants as a function of distance from the trees.
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Figure 6: Average species richness of all trees, by distance from tree.
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Figure 7: Pairwise similarity in understory plants as a function of distance from tree
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Figure 8: Average species richness by tree
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Figure 9: Pairwise similarity between trees
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Flgure10 Fire Hlstory Reconstructlon Map, H.J. Andrews, credlt Frederlck J. Johnson
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Figure 11: Pairwise similarity spreadsheets comparing understory plots (0, 1) with meadow plots (15, 19)
for all trees. Highlighted cells were used to aite averages and standard deviations.
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Figures 12é&: Species dominance of each plot for all trees surveyed.
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