
















































































































































































































































































































































































































































































































































































Figure 7.1: Map depicting the location of soil samples (green) and vegetation plots (red) used
for species comparisons.
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Table 7.1: Xeric and sub-xeric vegetation associations used to identify sampling locations
within the GSMNP study area. Associations identified on the basis of the
GSMNP vegetation classification for the park which follows the National

Vegetation Classification.

Apriori Selected Vegetation Communities

CEGL
Code

Association

Community Name

XERIC RIDGE FORESTS

Table Mountain Pine / Pitch Pine Woodlands

7119

Pinus virginiana - Pinus (rigida, echinata) -
(Quercus prinus) / Vaccinium pallidum Forest

Appalachian Low-Elevation Mixed Pine /
Hillside Blueberry Forest

7097

Pinus pungens - Pinus rigida - (Quercus prinus) /
Kalmia latifolia -Vaccinium pallidum Woodland

Blue Ridge Table Mountain Pine - Pitch
Pine Woodland (Typic Type)

Shortleaf Pine / Shortleaf Pine-Oak Forests

7078

Pinus echinata / Vaccinium (pallidum,
stamineum) — Kalmia latifolia Forest

Appalachian Shortleaf Pine Forest

3560

Pinus echinata / Schizachyrium scoparium
Appalachian Woodland

Shortleaf Pine/Little Bluestem Appalachian
Woodland

White Pine / White Pine — Oak Forests

Pinus strobus - Quercus Pinus strobus —

7519 Quercus (coccinea, prinus) / (Gaylussacia ursina | Appalachian White Pine - Xeric Oak Forest
- Vaccinium stamineum) Forest

7100 P/nus_ strobus / Kalmia {at/fo/{a - (Vaccinium Southern Appalachian White Pine Forest
stamineum, Gaylussacia ursina) Forest

7517 Pinus strobus - Quercus alba - (Carya alba) / Appalachian White Pine - Mesic Oak

Gaylussacia ursina Forest

Forest

Chestnut Oak Forests

6271

Quercus (prinus, coccinea) / Kalmia latifolia /
(Galax urceolata, Gaultheria procumbens) Forest

Chestnut Oak Forest (Xeric Ridge Type)

7267

Quercus prinus - (Quercus rubra) - Carya spp. /
Oxydendrum arboreum - Cornus florida Forest

Appalachian Montane Oak Hickory Forest
(Chestnut Oak Type)
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Table 7.2: Associations sampled within the GSMNP study area based on plot
coordinates and the association identified for that location in the vegetation

classification map of the park which follows the National Vegetation

Classification.

Field Sampled Vegetation Communities

CEGL . . Moisture # of
Code Association Community Name Category | Plots
XERIC RIDGE FORESTS
Table Mountain Pine / Pitch Pine Woodlands
Pinus virginiana - Pinus (rigida, echinata) | Appalachian Low-Elevation
7119 | - (Quercus prinus) / Vaccinium pallidum Mixed Pine / Hillside Xeric 47
Forest Blueberry Forest
Pinus pungens - Pinus rigida - (Quercus | Blue Ridge Table Mountain
7097 | prinus) / Kalmia latifolia -Vaccinium Pine - Pitch Pine Woodland Xeric 5
pallidum Woodland (Typic Type)
Shortleaf Pine / Shortleaf Pine-Oak Forests
7078 Pinus echinata / Vaccinium (pallidum, Appalachian Shortleaf Pine Xeric 0
stamineum) - Kalmia latifolia Forest Forest
, , , . Shortleaf Pine/Little
Pinus echinata / Schizachyrium . .
3560 scoparium Appalachian Woodland Bluestem Appalachian Xeric 0
Woodland
White Pine / White Pine - Oak Forests
Pinus strobus - Quercus Pinus strobus —
Quercus (coccinea, prinus) / Appalachian White Pine - Sub-xeric
7519 : . - . . 4
(Gaylussacia ursina - Vaccinium Xeric Oak Forest to xeric
stamineum) Forest
Pinus strobus / Kalmia latifolia - . : .
7100 | (Vaccinium stamineum, Gaylussacia Sputhern Appalachian White SUb'Xe.r ¢ 0
. Pine Forest to xeric
ursina) Forest
7517 Pinus strobus - Quercus alba - (Carya Appalachian White Pine - Sub-xeric 0
alba) / Gaylussacia ursina Forest Mesic Oak Forest to xeric
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Table 7.2: Continued

Chestnut Oak Forests

Quercus (prinus, coccinea) / Kalmia

Chestnut Oak Forest (Xeric

Sub-xeric to

6271 |latifolia / (Galax urceolata, Gaultheria . . 10
Ridge Type) xeric
procumbens) Forest
Quercus prinus - (Quercus rubra) - Carya |Appalachian Montane Oak Sub-xeric to

7267 |spp. / Oxydendrum arboreum - Cornus Hickory Forest (Chestnut Oak eric 3
florida Forest Type)

LOW ELEVATION, TOPOGRAPHICALLY PROTECTED FORESTS
Montane Cove Forests
Liriodendron tulipifera — Aesculus flava -

2710 (Fraxinus americana, Tilia americana var. |Southern Appalachian Cove Mesic to 1
heterophylla) / Cimicifuga racemosa — Forest (Typic Montane Type) | sub-mesic
Laportea canadensis Forest
Tsuga canadensis — Liriodendron tulipifera . . .

7543 |/ Rhododendron maximum / Tiarella (S)gstehle::)r:épt)?{a_lacigl_?n Ae():'d st/lt?- ?Tl1cets?c 3
cordifolia Forest ypic Typ

Montane Oak-Hickory Forests
Quercus rubra - Acer rubrum / Appalachian Montane Oak - Mesic to
6192 |Calycanthus floridus —Pyrularia pubera/  |Hickory Forest (Red Oak ! 1
. ; sub-mesic
Thelypteris noveboracensis Forest Type)
Quercus alba - Quercus (rubra, prinus) /  |Appalachian Montane Oak Mesic to
7230 |Rhododendron calendulaceum - Kalmia Hickory Forest (Typic Acidic . 1
s . . sub-mesic
latifolia - (Gaylussacia ursina) Forest Type)
Hemlock Forests
Pinus strobus - Tsuga canadensis / Southern Appalachian Eastern Mesic to
7102 |Rhododendron maximum - Leucothoe Hemlock Forest (White Pine sub-mesic 1
fontanesiana Forest Type
UNCLASSIFIED
Unclassified
N/A Plots were located just outside the park's None Sub-xeric to 3

Vegetation Community map

Xeric
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Table 7.3: All species germinated from soil samples broken up by growth form.

Viola sp.

Trees Shubs Herbs and Forbs Grasses Vines
Acalypha Helianthus Vitis
Acer rubrum | Aralia spinosa virginica strumosus Andropogon sp. rotundifolia
Ageratina Hypericum Andropogon
Aralia spinosa | Ericaceae sp. aromatica punctatum virginicus
Betula Hydrangea Asteraceae Hypericum
alleghaniensis | arborescens sp. 1 stragulum Carex sp.
Hypericum Asteraceae Cyperus
Betula sp. stragulum sp. 2 Lamiaceae sp. pseudovegetus
Liriodendron Rosaceae sp. Asteraceae Lechea
tulipifera 1 sp. 3 racemulosa Cyperus sp. 1
Nyssa Rosaceae sp. Asteraceae Lespedeza
sylvatica 2 sp. 4 virginica Cyperus sp. 2
Dichanthelium
Paulownia Rubus Asteraceae accuminatum var
tomentosa allegheniensis sp. 5 Lobelia inflata accuminatum
Quercus Asteraceae Dichanthelium
velutina Rubus sp. sp. 6 Lobelia sp. boscii
Rhus Viburnum Asteraceae Lysimachia Dichanthelium
copallina dentatum sp. 7 quadrifolia clandestinum
Asteraceae Dichanthelium
Rhus glabra sp. 8 Mazus pumilus commutatum
Dichanthelium
Robinia Asteraceae commutatum var.
pseudoacacia sp. 9 Oenothera biennis commutatum
Dichanthelium
Asteraceae dichotomum var
Salix nigra sp. 10 Oxalisgrandis dichotomum
Cardamine
Ulmus alata hirsute Oxalis sp. Dichanthelium sp.
Cardamine Potentilla
pensylvanica canadensis Digitaria sanguinalis
Chamaesyce | Pseudognaphalium
maculate obtusifolium Digitaria sp.
Chamaesyce
sp. Solidago bicolor Eleusine indica
Conyza
Canadensis Solidago erecta Kyllinga pumila
Dichanthelium Muhlenbergia
sp. Solidago sp. capillaris
Erechtites
hieracifolia Solidago sp1 Panicum gattingeri
Eupatorium
serotinum Sonchus asper Poa annua
Eupatorium
sp. Stellaria media Poaceae sp.
Euphorbia
sub gen Schizachyrium
Chamaesyce | Unidentifiable herb scoparium
Fabaceae sp. Schizachyrium
Herb Valerianella sp. scoparium

192




Figure 7.2: Observed frequency counts for Oxalis grandis (grey bars) plotted along side the
frequency distribution predicted by the null Negative Binomial model (blue)
and the best fit model (green). The null frequency distribution is hidden by
the overlapping best fit model. All samples were included in this plot.
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Figure 7.3: Observed frequency counts for Dichanthelium commutatum (grey bars) plotted
along side the frequency distribution predicted by the null Negative Binomial
model (blue) and the best fit model (green). All samples were included in
this plot.
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Figure 7.4: Observed frequency counts for all forbs (grey bars) plotted along side the
frequency distribution predicted by the null Negative Binomial model (blue)
and the best fit model (green). All samples were included in this plot.

All Forbs, Stem counts with Null and Fitted Negative Binomial Models

40

ﬂ ® Null Negative Binomial model
u  Fitted Negative Binomial model
Observed

Frequency
20
l

10
|

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34

Stem Counts

Figure 7.5: Observed frequency counts for all Poaceae (grey bars) plotted along side the
frequency distribution predicted by the null Negative Binomial model (blue)
and the best fit model (green). All samples were included in this plot.
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Figure 7.6: Observed frequency counts for all Cyperaceae (grey bars) plotted along side the

Frequency
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frequency distribution predicted by the null Negative Binomial model (blue)
and the best fit model (green). The null frequency distribution is hidden by
the overlapping best fit model. All samples were included in this plot.
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Figure 7.7: Observed frequency counts for all herbaceous species (grey bars) plotted along
side the frequency distribution predicted by the null Negative Binomial model
(blue) and the best fit model (green). All samples were included in this plot.
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Figure 7.8: Observed frequency counts for all herbaceous species (grey bars) plotted along
side the frequency distribution predicted by the null Negative Binomial model
(blue) and the best fit model (green). All samples included except the nine
“Paulownia samples”.
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Figure 7.9: Boxplot of the mean number of herbaceous species (+ 1s.e.) germinated from
soil samples grouped by moisture availability.
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CHAPTER VIII:
Conclusion

FIRE IN THE SOUTHERN APPALACHIANS

Fundamental contributions

Although knowledge of fire’s importance to xeric southern Appalachian forests has
increased in the last few decades, this dissertation revealed that there is much still to learn.
Chapter II showed that in this region, fire acts as a homogenizing force with similarity
between plots increasing with fire severity; though different landscapes remain distinct
within ordination space. Over time, plots became less tightly clustered within ordination
space as species recolinize areas and species sorting reemerges, presumably as a result of
underlying environmental gradients. As illustrated by the seed-bank study (Chapter VII),
most of the species found within these xeric communities prior to fire do not depend upon the
seed-bank for post-disturbance colonization and depend either upon surviving the fire or
post-fire seed rain to reestablish themselves. The most common species in the seed-bank
were not present in the extant vegetation and were herbaceous and ruderal species adapted
for rapid post-disturbance colonization.

This work also adds to the Ryan’s (2002) predictions of post-fire recovery patterns
where disseminule-based modes of recovery dominate at high fire intensities and vegetative-

based modes dominate at low fire intensities. I have shown here that while disseminule-



based modes may dominate at high intensities, they do not initially lead to less predictable
vegetation composition as suggested by potentially highly variable seed inputs. Instead,
areas that experienced the highest severity fires were the most predictable in composition as
these fires had the strongest effect in limiting the species able to survive or recolonize in the

extreme post-fire habitat conditions.

Questions remaining

Due to the manner in which data were collected, it was impossible to identify which
stems and species were present within a plot as resprouts versus new seedlings. Collection of
this data in conjunction with data on fire severity along each axis of Ryan’s Fire Severity
Matrix would enable a direct test of the matrix’s predictions of dispersal-mode dominance
and greatly further our understanding of post-fire vegetation dynamics in the southern
Appalachians. It would also assist managers in their development of fire prescriptions to
achieve management goals like the restoration of Table Mountain Pine or decreased maple
dominance.

In this work, changes in plot clustering over time were determined from plot data
collected over the course of 3 years. However, these were not the same plots sampled
repeatedly. Further work with repeated samples would enable an analysis not only of the
general trajectory of plots over time, but also of the trajectory of individual plots within
different habitats following different fire severities. Lack of such data remains a potential

weakness in the conclusions presented here.

PAULOWNIA INVASION
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Fundamental contributions

Although Paulownia has been present in the United States since 1844, until recently
its habitat has been restricted to areas heavily impacted by human land use practices and
occasional individuals present after large scale natural disturbances. The recent post-fire
invasion into xeric forests marks a novel expansion for Paulownia and may indicate a shift
towards invasiveness in these community types. A number of studies have looked at
specific portions of Paulownia’s life history, but till now none have systematically covered
Paulownia’s dominant life-history transitions or analyzed this novel post-fire invasion.

In measuring Paulownia seed dispersal (Chapter I1I), this study found that Paulownia
seeds disperse orders of magnitude further than the scale at which other dispersal studies
have been conducted. Paulownia seeds and seedlings were encountered over 3.5km from the
nearest mature individual. Further, the trend in number of plots invaded as a function of
NND suggests that seeds may disperse as far as 10km. This suggests that preventing
Paulownia invasion after fire will depend upon a landscape-scale control program to limit the
influx of seeds.

Experiments of Paulownia germination rates under varying conditions (Chapter IV)
found that under appropriate conditions, seed germination can be quite high. However,
germination is significantly inhibited by the presence of litter and almost nonexistent when
seeds are buried; underlining Paulownia’s dependence upon bare soil and high light levels
for significant germination to occur. Although these conditions are abundant following high
severity fires, seeds experience very high mortality rates when exposed to the heat of burning
suggesting that invasion is dependent upon post-fire seed rain rather than a surviving seed-

bank.
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Models of Paulownia’s initial habitat requirements (Chapter V) and its persistence
over time (Chapter VI) demonstrate that the most important factor determining initial
invasion success is the availability of high light environments. Although Paulownia invasion
is initially widespread and concentrated in areas that experienced high severity fire and are
consequently very open, persistence occurs in a limited subset of the landscape; primarily
where vegetation cover remains sparse due to exposure and water-stress. Within landscapes
like Linville Gorge where these habitats are common, Paulownia is likely to persist in the
absence of control efforts.

Perhaps the most important result from this study, particularly for land managers, is
the development of a habitat model for Paulownia which identifies the key variables driving
the pattern of Paulownia invasion. As this model can be applied to novel landscapes via GIS
in the absence of plot data, it is a powerful tool for managers who seek to predict where
Paulownia will invade following fire and focus their control efforts on those areas which are
most likely to witness Paulownia persistence to maturity. Unfortunately for managers,
Paulownia persistance is most likely in the least accessible and steepest portions of the
landscape. Fortunately, no evidence of impact on native species was found by this study, but
if Paulownia abundance and cover continues to increase in these habitats, there is no

guarantee that this will continue to be the case.

Questions remaining
Although seeds and seedlings were observed at over 3.5 km from the nearest mature
individual, Paulownia seeds were very sparse in the seed-bank and no seeds were found

within the soil at greater distances. Seedlings were abundant in plots at these same distances,
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but no more remote samples were taken. A study of the seed-rain at these distances would
clarify the number of seeds which are dispersing this far and help assess the utility of seed-
bank studies in the characterization of Paulownia’s dispersal capabilities.

Another question worthy of further study is Paulownia’s germination rate in the field.
Although greenhouse experiments found high germination rates under ideal conditions, two
previous iterations of these experiments in the field found very low germination rates.
Clarifying the germination rate in the field will help to identify the magnitude of seed-rain
associated with a given seedling stem density and may isolate factors which limit
germination success.

Experimental and field survey results also differed in the importance of high light
levels. Where field studies found seedlings largely restricted to areas with less that 44%
remaining vegetation cover over 1m in height, the greenhouse experiments found that
germination was slightly but significantly higher under 50% shade than in full sun. Although
other factors varied between the field and greenhouse measurements and between sun and
shade treatments in the greenhouse (most notably variance in soil moisture) which could
explain this difference, this remains an uncertainty in the reported results. This uncertainty
could be addressed through: a) future studies which controlled for factors like soil moisture
that co-varied with the light treatment and b) studies of the actual cover experienced at
seedling-height in the field coupled with experiments utilizing multiple shading treatments
above and below that utilized here.

The models developed here also need to be applied to novel landscapes and fires to
test whether they accurately predict the pattern of invasion elsewhere. This will assess the

utility of these models to the larger region and their general applicability to managers.
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Studies of older fires or the continued study of those in this dissertation would enable the
assessment of Paulownia’s persistence over longer time periods and determine whether its
range will continue to restrict over time to the point of extirpation.

Finally, although no impact on native species was documented in this study, due to its
design it did not sample any areas containing the rare or endangered species found in these
xeric communities on cliff margins and rock outcrops. Further work is needed to determine
whether these species are indeed un-impacted by Paulownia. The preferential persistence of
Paulownia in the very areas which are habitat to these rare species is cause for concern,

particularly if Paulownia is destined to persist in the absence of management efforts.
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APPENDIX 1:
Species germinated from soil samples and species found within vegetation plots

Species germinated from soil samples and those found within the xeric vegetation
community plots shown in Figure 7.1. “# Plot Occur” in the number of plots that the
species occurred in and “# in Sample” is the number of individuals germinated from
soil samples. Species are organized by growth form and listed in descending

frequency

of occurrence in the vegetation plots.

Trees Shrubs Forbs/herbs
5|2 5|2 5|2
8 o 8 o 8 o
o| & o|§ o| &
= (7] = (7] = (7]
o [<] o
o | £ o | £ o | £
Species # | ¥ | Species # | ¥ | Species #® | ¥
Calycanthus floridus
Acer rubrum 31 1 var. glaucus 1 0 | Adiantum pedatum 3 0
Hypericum
hypericoides ssp.
Oxydendrum arboreum 31 0 | Multicaule 1 0 | Ageratina altissima 2 0
Nyssa sylvatica 29 1 Vaccinium corymbosum 1 0 | Agrimonia rostellata 0
Anemone quinquefolia
Sassafras albidum 23 0 | Hydrangea radiata 2 0 | var. quinquefolia 1 0
Quercus coccinea var. Antennaria
coccinea 23 0 Euonymus americana 3 0 plantaginifolia 3 0
Rhododendron
Tsuga canadensis 24 0 | calendulaceum 3 0 | Arisaema triphyllum 1 0
Arisaema triphyllum
Pinus strobus 29 0 | Rubus canadensis 3 0 | ssp. triphyllum 3 0
Amelanchier laevis 22 0 Calycanthus floridus 4 0 | Aristolochia serpentaria 1 0
Kalmia latifolia 17 0 | Gaylussacia baccata 4 0 | Asplenium platyneuron 1 0
Athyrium filixfemina
Pinus rigida 22 0 | Lyonia ligustrina 4 0 | ssp. asplenioides 2 0
Pinus virginiana 24 0 | Gaultheria procumbens 5 0 | Aureolaria flava 3 0
Castanea dentata 13 0 | Viburnum acerifolium 5 0 | Baptisia tinctoria 2 0
Quercus rubra 13 0 | Pyrularia pubera 11 0 | Botrychium virginianum 1 0
Campanulastrum
Quercus velutina 22 1 Vaccinium hirsutum 13 0 | americanum 0
Chamaecrista nictitans
Acer pensylvanicum 11 Epigaea repens 15 Ssp. nictitans 1
llex montana 12 Chimaphila maculata 18 Chrysopsis mariana 1
Magnolia fraseri 11 Gaylussacia ursina 18 Coreopsis major 8
Cynoglossum
virginianum var.
Carya glabra 16 0 | Vaccinium stamineum 21 0 | virginianum 1 0
Dennstaedtia
Pinus pungens 8 0 | Vaccinium pallidum 26 0 | punctilobula 1 0
Cornus florida 16 0 | Ericaceae sp. 0 10 | Desmodium glutinosum 1 0
Hydrangea
Robinia pseudoacacia 8 2 | arborescens 0 1 Desmodium nudiflorum 9 0
Desmodium
llex opaca var. opaca 16 0 Hypericum stragulum 0 1 rotundifolium 1 0
Liriodendron tulipifera 10 1 Rosaceae sp. 0 3 | Dryopteris marginalis 1 0
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Appendix 1: Continued
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Trees Shrubs Forbs/herbs
5| 2 5|2 5| 2
8 o 8 o 8 o
S| E S| E o | E
= (/2] -= (72} -= N
<) ) o
) o | £ ) ol £ ) a | £
Species # | ¥ | Species # | ¥ | Species #* | W
Erechtites hieraciifolia var.
Carya alba 14 0 Rosaceae sp1 0 1 hieraciifolia 1 16
Rubus
allegheniensis var.
Quercus alba 14 0 allegheniensis 0 13 | Eupatorium album 0
Fagus grandifolia Rubus sp. 12 | Eupatorium altissimum
Hamamelis virginiana Viburnum dentatum 1 Eupatorium purpureum
Rhododendron
maximum 1 0 Eurybia divaricata 5 0
Halesia tetraptera var.
monticola 5 0 Eurybia macrophylla 0
Quercus marilandica 6 0 Eurybia surculosa 7 0
Betula lenta 3 0 Galax urceolata 15 0
Pinus echinata 5 0 Galearis spectabilis 1 0
Prunus serotina 1 0 Galium circaezans 2 0
Stewartia ovata 4 0 Galium latifolium 1 0
Diospyros virginiana 3 0 Gamochaeta purpurea 1 0
Fraxinus americana 2 0 Goodyera pubescens 5 0
Quercus stellata 2 0 Hepatica nobilis var. acuta 1 0
Tilia americana var.
heterophylla 1 0 Heuchera americana 0
Hexastylis arifolia var.
Acer saccharum 1 0 ruthii 1 0
Carpinus caroliniana 1 0 Hieracium paniculatum 0
Carya ovalis 1 0 Hieracium venosum 7 0
Houstonia purpurea var.
Carya ovata 1 0 purpurea 2 0
Cercis canadensis var.
canadensis 1 0 Houstonia serpyllifolia 1 0
Gleditsia triacanthos 1 0 Hypoxis hirsuta 3 0
Liquidambar styraciflua 1 0 Iris cristata 1 0
Morus rubra var. rubra 1 0 Lespedeza hirta 2 0
Ostrya virginiana var.
virginiana Lespedeza repens
Quercus falcata Lysimachia quadrifolia
Maianthemum racemosum
Rhus copallinum 1 6 SSp. racemosum 8 0
Ulmus americana 1 0 Melampyrum lineare 1 0
Ulmus rubra 1 0 Melanthium parviflorum 1 0
Vaccinium arboreum 1 0 Mitchella repens 7 0
Aralia spinosa 0 2 Monotropa uniflora 2 0
Betula alleghaniensis 0 6 Osmunda claytoniana 2 0
Betula sp 0 3 Packera anonyma 1 0
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Paulownia tomentosa 0 142 | Pellaea atropurpurea 1 0
Rhus glabra 0 1 Phegopteris hexagonoptera 1 0
Salix nigra 0 1 Pityopsis graminifolia var. latifolia 2 0
Ulmus alata 0 4 Polygala paucifolia 1 0

Polypodium appalachianum 1 0
Polystichum acrostichoides var.

acrostichoides 8
Potentilla canadensis

Prenanthes trifoliolata

Pteridium aquilinum 12

Pteridium aquilinum var. latiusculum

Pycnanthemum montanum

Pyrrhopappus carolinianus

Sanicula canadensis var. canadensis

Sericocarpus linifolius

Solidago odora var. odora

Stellaria pubera

Stylosanthes biflora

Symphyotrichum cordifolium

Symphyotrichum dumosum var. dumosum

Symphyotrichum lowrieanum

Symphyotrichum undulatum

Taenidia integerrima

Thalictrum thalictroides

Thaspium barbinode

Thelypteris noveboracensis

Tiarella cordifolia

Trillium undulatum

Uvularia perfoliata

Uvularia puberula

Uvularia sessilifolia

Viola blanda

Viola canadensis

Viola cucullata

Viola hastata

Viola palmata

Viola tripartita
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Acalypha virginica 13
Ageratina aromatica 18
Asteraceae sp. 1 2
Asteraceae sp. 2 3

O O[O o |d|d o= |= N0 N W= W= |N|[=ja|=N|w(|(=|[=uo|=|=|=|=|=

209




Appendix 1: Continued

210

Forbs/herbs Graminoides Vines
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Dichanthelium
Asteraceae sp. 3 0 2 | commutatum 14 | 51 | Smilax glauca 30 0
Schizachyrium
Asteraceae sp. 4 0 1 scoparium 13 7 | Smilax rotundifolia 30 0
Sorghastrum Dioscorea
Asteraceae sp. 5 0 2 nutans 4 0 | quaternata 5 0
Carex albicans var.
Asteraceae sp. 6 0 1 emmonsii 3 0 | Vitis aestivalis 5 0
Brachyelytrum Toxicodendron
Asteraceae sp. 7 0 1 erectum 2 0 | radicans 3 0
Dichanthelium
Asteraceae sp. 8 0 1 boscii 2 4 Clitoria mariana 2 0
Parthenocissus
Asteraceae sp. 9 0 1 Danthonia sericea 1 0 | quinquefolia 2 0
Amphicarpaea
Asteraceae sp. 10 0 1 Danthonia spicata 1 0 | bracteata 1 0
Dichanthelium
Cardamine hirsuta 39 | dichotomum 25 | Bignonia capreolata 1
Cardamine pensylvanica 1 Andropogon sp. 0 1 Passiflora lutea 1
Andropogon
Chamaesyce maculata 0 12 | virginicus 0 2 | Vitis rotundifolia 1 1
Chamaesyce sp. 0 1 Carex sp. 0 11 | Vitis vulpina 1 0
Cyperus
Conyza canadensis pseudovegetus
Eupatorium serotinum 2 | Cyperus sp. 1 6
Eupatorium sp. Cyperus sp. 2
Euphorbia sub gen
Chamaesyce 0 1 Dichanthelium sp. 0 56
Dichanthelium
villosissimum var.
Fabaceae sp. herb 0 1 villosissimum 0 2
Digitaria
Helianthus strumosus 0 2 sanguinalis 0 1
Hypericum punctatum 0 2 Digitaria sp. 0 18
Hypericum stragulum 0 1 Eleusine indica 0 1
Lamiaceae sp. 0 3 | Kyllinga pumila 0 1
Muhlenbergia
Lechea racemulosa 0 1 capillaris 0 1
Lespedeza virginica 0 1 Panicum gattingeri 0 1
Lobelia inflata 0 2 | Poaannua 0 1
Lobelia sp. 0 6 Poaceae sp. 0 9
Mazus pumilus 0 6
Oenothera biennis 0 3
Oxalis grandis 0 58
Oxalis sp. 0 6
Potentilla canadensis 0 3
Pseudognaphalium
obtusifolium 0 1
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Forbs/herbs

Species

# in Sample

Solidago bicolor

Solidago erecta

Solidago sp. 1

Solidago sp. 2

Sonchus asper

Stellaria media

Unidentifiable herb

Valerianella sp.

Viola sp.
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