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PURPOSE & SCOPE 1 9 9 1  
The purpose of this research was to (1) identify all plant species present in the North Woodlot 
of the Fernald Environmental Management Project, (2) assess which species were non- 
indigenous and to evaluate their threat via relative abundance, (3) conduct a literature search 
for control methods, and (4) implement a three-year experimental study on species control.. 

The design of this research called for a four year timeline with two major phases. Phase-I 
(objectives 1 & 2) was to be completed in the first year and was directed primarily at the 
identification and assessment of invasive species along with site reconnaissance and 
refinement of experimental plans for Phase-ll. Phase-ll (objectives 3 & 4) was to begin in the 
second year and continue through the end of the fourth year. This annual report is for the 
first year of this study and focuses on Phase-I objectives. 

Phase-I calls for a detailed floristic inventory. In the past, traditional floras were largely 
under the purview of academic botanists interested in taxonomy and biogeography; 
however, the use of floristic data has exploded in recent years and is now recognized as 
the cornerstone for many applied ecological studies. Floras have become increasingly 
important in impact assessment, management decisions, restoration efforts, and policy 
formulation (Palmer et al. 1995). Only recently have standards been proposed for the 
writing of floras (Palmer et ai. 1995) and we have adopted these standards for this 
research. 

METHODS AND PROGRESS 

Study Area & Vegetation-Environment Relations 

The first phase of this project required a detailed floristic inventory of the “North Woodlot” of 
the Fernald Environmental Management Project. The study area approaches 65 ha in size 
and lies NW of the old production facility, south of S.R. 126 and east of Morgan-Ross Road. 
Geographically, the area is centered roughly on coordinates 39” 18’ 20” N x 84” 41 50” W 
(USGS 1981). Elevations range from ca. 550 to 630 ft.’. . 

The study area is composed of a diversity of habitats including old-fields, previously mowed 
meadows, regenerating forest, and mature forest. Using recent aerial photographs supplied 
by FEMP, a generalized habitat map was constructed using AutoCADD (Figure 1). Ground 
truth points were located using a GPS and topographic maps. At each point we recorded the 
dominant overstory .species and dominant understory species based on subjective visual 
evaluation of cover and density. The purpose of this vegetation map was to (1) provide a 
baseline map to use in the floristic analysis, (2) to generate a more explicit understanding 
of habitat distribution, and (3) to evaluate potential study areas for Phase-11. The dominant 
species are summarized in Table 1. 

, 

Old-field habitats were generally found on Ragsdale silty clay loam soils (Ra)(Lerch et al. 
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1980). These areas are nearly level and very poorly drained. They are subject to ponding 
which we witnessed throughout the spring season of 1998, and the surface soil showed 
distinct signs of anoxia. These soils were very poorly drained, exhibited slow permeability, 
and showed signs of surface cracking during the dry summer months. These habitats were 
dominated by Canadian Goldenrod (Solidago canadensis) and grasses and sedges 
(graminoids) with occasional interspersed trees often producing a savanna-like habitat. Most 
of the tree species present in the old-field are tolerant of saturated soils and included box 
elder (Acer negundu), slippery elm (Ulmus rubra), and green ash (Fraxinus pennsylvanica). 
Interestingly, these trees appeared to be acting as seed recruitment foci far perching birds. 
We plan to investigate this phenomenon in a subsequent research report, largely because 
the recruiting species generally appear to be non-indigenous. 

Regenerating forests (age < 40 years) occurred on low to moderate sloping topography. 
Young stands on low sloping topography were generally found as island patches sitting in an 
old-field matrix and were dominated in the overstory by green ash, box elder, slippery elm, 
and black cherry (Prunus serotina). Young stands on moderately sloping topography were 
typically more diverse in the overstory and included the previous species along with hickories 
(Carya spp.), oaks (Quercus spp.), black locust (Robinia pseudoacacia) and other minor 
species. The midstory in these areas is typically dominated by Amur honeysuckle (Lonicera 
rnaackii) and ranged from ca. 75-1 00% cover. Thus, the understory has extremely low light 
levels, low soil moisture and a low species diversity. Honeysuckle is especially dominant in 
the northeasternmost patches of woodlands within the study area. The young forests 
generally occur on Miamian-Russell silt loams (MsC2) and Xenia silt loam (XeB & XeB2) soils 
(Lerch et al. 1980). MsC2 soils have moderately slow permeability and moderate drainage, 
but are reasonably well suited to tree growth. Because of their constituency, these soils are 
particularly susceptible to gully and till erosion. Erosion was clearly noticed in the 
northeasternmost woodland patches. The occurrence of grazing cattle in these patches 
further aggravated the problem. Xe series soils are similar to MsC series soils but tend to be 
a bit better drained though they are susceptible to surface crusting. 

Embedded within the old-field vegetation matrix were previously mowed tracts or paths that 
were interspersed and often separating the regenerating forest islands. These areas are 
reminiscent of moist meadow conditions and are dominated by grasses and sedges. Because 
of their floristic dissimilarity they really represent habitats in their own right. These areas were 
frequently inundated with water, particularly in the spring, and were composed of many 
obligate and facultative wetland species of sedges and rushes. 

Mature forest (age > 100 years) occurs predominantly along the east edge of Paddy’s Run 
on the westernmost section of the study area. This section has a mature overstory, generally 
lacks a distinct midstory, and has a well-developed and diverse herbaceous understory 
characteristic of mature floodplain forests. The soils here are either MsC2 or Genesee loams 
(Gn). Soil type is largely correlated with microtopography and elevation. Lowland areas 
immediately adjacent to the stream are predominantly Gn and turn to MsC2 with increasing 
elevation away from the stream (Lerch et al. 1980). Gn soils are deep, well-drained soils of 
floodplains that exhibit high fertility and high site index values. Because of their fertility, there 
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1 9 9 1  
are few forests in SW Ohio remaining on Gn substrates (mostorwhich have been converted 
for agriculture). This stand represents a relatively high quality stand that needs to be the 
focus of conservation efforts. The overstory found on the Gn soils is dominated by sugar 
maple (Acer saccharinum), box elder, sycamore (Platanus occidentalis), bitternut hickory 
(Carya cordiformis), and black walnut (Juglans nigra). MsC2 soils are dominated by oaks, 
hickories, black maple (Acer nigrum), black walnut, and Ohio buckeye (Aesculus glabra). 
Unfortunately, Gn soils are very susceptible to soil compaction and easily degrade under 
poor grazing management. This is the situation at FEMP. Grazing cattle in the Paddy's Run 
area have destroyed the understory in certain areas and greatly modified it in all other areas. 
The grazing history here will have repercussions for plant diversity for many decades in the 
future. 

In addition, we identified a small area ( C  0.5 ha) at the southeastern corner of the study area 
(where access road passes gated entrance) that has had recent soil disturbance. The area 
paralleled the fence line for ca. 100 m. The disturbed areas had a markedly different floristic 
composition, as many annual and herbaceous perennials not present elsewhere were 
released from the seedbank. 

On the basis of our preliminary vegetation study, we classified the vegetation into five major 
habitat types (Table 2): disturbed (D), moist meadow (MM), old-field (OF), open forest (OF), 
and thicket forest (TF). The disturbed area had evidence of recently modified soil conditions 
and included areas at the edges of the interior gravel access road. The moist meadow 
includes areas that were previously mowed and are now dominated by graminoids, often with 
saturated soils. The old-field consists primarily of perennial herbs and has been undisturbed 
for ca. 10 years. Old forest is the mature forested area immediately surrounding Paddy's 
Run. Thicket forest is the majority of young forested habitat found at the study area. These 
codes have been used for the subsequent floristic analysis. 

Floristic Analysis 

The floristic analysis is 90% complete as of the writing of this annual report. I and a graduate 
student (Darrin L. Rubino) visited the study area for 2-3 day periods on the following dates: 
24-Apri1, 22-May, 17-June, 1 0-July, 1 '/-August, and' 13-September 1998. Because of 
administrative reasons, the project began late, and thus we undersam'pled the early spring 
ephemeral flora. To remedy this situation, we will need to make additional visits in late March 
and early April 1999. During each field period in 1998, we systematically walked most of the 
study area. We made every effort to cover all habitat types in as many geographic areas as 
possible. A voucher specimen was collected for every plant identified. Most identifications 
were made in the field with fresh material. All specimens were pressed, dried, mounted, and 
deposited as vouchers in the Bartley Herbarium of Ohio University. 

For each species, we coded its presence to as many of the above five habitats as applicable. 
We also used a relative abundance scale (Palmer et al. 1995) to rate each species (Table 
3): 5 = abundant, 
abundance rating 

4 = frequent, 3 = occasional, 2 = infrequent, 1 = rare, 0 = absent. The 
is provided for the entire study area and was not sub-divided by habitat. 
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Such a rating is important because it provides considerable additional ecological information 
that may be useful for environmental management decisions. An invasive non-indigenous 
plant with an abundance of 1 is ecologically very different than one with a rating of 5, yet both 
just show up as a line entry on a flora. 

Taxonomic nomenclature for this investigation follows Gleason and Cronquist (1 991) along 
with the companion manual (Holmgren 1998). The scope of the investigation was limited to 
vascular plant species. Thus, we limited ourselves to the Divisions Lycopodiophyta 
(lycopods), Equisetophyta (horsetails) , Polypodiophyta (ferns & allies) , Pinophyta (pines) , 
and Magnoliophyta (flowering plants). The Ohio flora volumes were used as a secondary 
reference source and included Braun (1961), Braun (1 967), Fisher (1988), and Cooperrider 
(1995). Gleason and Cronquist (1991) was also used to determine native ranges and to 
clasify a species as indigenous or non-indigenous. 

The primary product of a flora is the checklist and associated summary statistics. To this date 
we have discovered 282 species in 176 genera and 71 families (Table 4). Of the 282 
species, 71 % are native. A 29% non-native proportion is relatively high and probably reflects 
the heavy anthropogenic disturbance, hydrologic stress, and grazing intensity. Most local 
floras rarely exceed 20%. Of the non-natives, only several might be considered “invasive,” 
although a number are problematic. Amur honeysuckle is certainly a major pest species at 
this site and has dramatically influenced the understory of several stands of young thicket 
forest. Multiflora rose (Rosa multiflora) is problematic in the old-fields. Garlic mustard 
(Alliaria petiolata) has come in thickly (in patches) on the southern areas of the mature forest 
adjacent to Paddy’s Run. Tall fescue (Festuca elatior) is dominant in many of the old-fields 
and grassy meadows. Lady’s thumb (Polygonum persicarii) is abundant in the wet and 
disturbed areas. 

We did not discover any State or Federally threatened or endangered species. We may have 
two county records (Le., species identified in Hamilton County for the first time based on Ohio 
flora), but we would need to check local herbaria to confirm this. Oddly, we found essentially 
no “lower” vascular plant species. Only one fern was discovered in the old-fields (ebony 
spleenwort, Asplenium platyneuron), even though more were expected. We need to 
investigate the literature to determine the indicator status (sensitivity to pollution and/or 
radionuclides) of fern species (unfortunately these have not been as well studied as flowering 
plants). For example, lichens are known to be very responsive to industrial pollution. The 
only evergreen (gymnosperm) recorded was Eastern red cedar (Juniperus virginiana). All 280 
other species were flowering plants (Magnoliopsida). 

Given our sampling effort, we are fairly certain that we have recovered 85-90% of vascular 
plant species in the study area at FEMP. Non-vascular plants were not included in this flora 
since they are not relevant to invasive species identification and control. The final checklist 
is expected to exceed 300 species. Subsequent visits during the spring of 1999 will likely 
add an additional 5% of species (particularly in the violet family, Violaceae). Two additional 
visits during the summer months (late May and late June) will permit us to gain increased 
certainty on our sampling effort for the graminoids. I expect an additional 5% of species to 

. .  
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be added here. Because of chance events, not every sjl”cies will be found. Migration, local 
extinction, herbivory, and ultimately sampling intensity always limit the checklist, but we will 
attempt an estimated 95+% recovery rate as is usual for most floras. 
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Table 1 . .Dominant overstory and understory species associated with mapped reference 
points on vegetation survey (see Figure 1). Order within a species series reflects decreasing 
relative abundance. See checklist for species identification. 

Ref Pt. Overstory Dominants*** Understory Dominants 

A 

6 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

green ash, hackberry, box elder 

green ash, hackberry, box elder 

shellbark hickory 

oak, green ash 

shell bark hickory 

slippery elm, black cherry, green 
ash, eastern redcedar 
mulberry, green ash, box elder 

green ash 

green ash 

amur honeysuckle, herbs 

amur honeysuckle 

multiflora rose, amur honeysuckle 

amur honeysuckle 

am u r honeysuckle 

amur honeysuckle 

Canadian goldenrod 

annual herbs 

amur honeysuckle, multiflora rose, herbs 

amur honeysuckle, multiflora rose, herbs 

green ash, willow 

Canadian goldenrod, grasses, sedges 

slippery elm, shingle oak, green 
ash, hickory 
sycamore 

slippery elm, green ash, black 
cherry 
slippery elm, green ash, black 
cherry 
box elder, green ash, slippery elm, 
black cherry 

Sycamore, box elder, black walnut, 
slippery elm 

amur . .  honeysuckle 

multiflora rose, Rubus spp. 

multiflora rose, amur honeysuckle, herbs 

multiflora rose, amur honeysuckle, herbs 

multiflora rose, amur honeysuckle, herbs 

Eleocharis, sedges, rushes (wetland) 

multiflora rose 
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Table 1, continued - 1991 
Ref Pt. Overstory Dominants*** Understory Dominants 

T black maple, box elder, black multiflora rose, 
cherry, sycamore, wild grape 

cherry, sycamore, wild grape 

maple. 

U black maple, box elder, black multiflora rose, 

V northern red oak, hickory, black garlic mustard 

amur honeysuckle 

amur honeysuckle 

W box elder, black walnut, silver Grasses / pasture 

X maple spp., black walnut, Herbs 

Y black walnut, sugar maple, oak, Herbs 

Z box elder, black walnut, silver Grasses / pasture 

AA eastern cottonwood Grasses / pasture 

maple, hackberry 

sycamore, bitternut hickory. 

black cherry, Ohio buckeye, 

maple, hackberry 

***Species List: 
Overstow Soecies: Understorv Soecies: 
black cherry = Prunus serotina 
black maple = Acernigrum 
black walnut = Juglans nigra 
bitternut hickory = Carya cordiformis 
box elder = Acer negundo 
eastern redcedar = Juniperus virginiana 
green ash = Fraxinus pennsylvanica 
hackberry = Celtis occidentalis 
hickory = Carya spp. 
Kentucky coff eetree = 'Gymnocladus dioicus 
mulberry = Morus spp. 
northern red oak = Quercus rubra 
oak = Quercus spp. 
Ohio buckeye = Aesculus glabra 
shellbark hickory = Carya laciniosa 
shingle oak = Quercus imbricaria 
silver maple = Acer saccharinum 
slippery elm = Ulmus rubra 
sugar maple = Acer saccharum 
sycamore = Platanus occidentalis 
wild grape = Vitis spp. 
willow = Salix spp. 

amur honeysuckle = Lonicera maackii 
Canadian goldenrod = Solidago canadensis 
Eleocharis = Eleocharis ovata 
Garlic Mustard = Alliaria petiolafa 
multiflora rose = Rosa multiflora 

. 
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Table 2. Habitat type, code acronym, and detailed descriptions. 1 9 9 1 
Qa-- 

Habitat Type Code Habitat Description 

Disturbed 

Moist 
Meadow 

Old Field 

Open Forest 

Thicket 
Forest 

D Areas where evidence of surface soil disturbance is 
present; dominated mainly by annuals and exotics 

Frequently mowed areas dominated by graminoids; 
seasonally wet, but not perennially wet 

Un-mowed fields dominated by perennial vegetation; 
all old field areas appear - 10 years old 

MM 

OF 

FO Relatively mature, intact forest with a moderately open 
understory 

FT: Relatively young forest, frequently found as small 
islands, often with a dense understory of Amur 
honeysuckle (Lonicefa rnaacki~), brambles (Rubus 
spp.),  and roses (Rosa spp.)  



Table 3. Abundance scale for the flora of FEMP. Modified from Palmer et al. (1995). 

1 9 9 1  
Score Abundance Description 

5 Abundant 

4 Frequent 

3 Occasional 

2 Infrequent 

1 Rare 

Dominant or co-dominant in one or more habitats. 

Easily seen or found in one or more habitats, but 
not dominant in any habitat. 

Widely scattered but not difficult to find. 

Difficult to find with few individuals or colonies, but 
found in several locations. 

Very difficult to find and limited to one or very few 
locations. 



Table 4. Summary statistics for the major taxonomic groups and proportion 
of native species identified at FEMP. 

1 9 9 1  
Division* Families Genera Species %Native 

--- . Lycopodiop hyta 0 0 0 
Equisetophyta 0 0 0 
Polypodiophyta 1 1 1 100 
Pinophyta 1 1 1 100 

Liliopsida 9 32 59 73 

--- 

Mag no hop h yta 
Magnoliopsida 60 142 22 1 70 

Totals 71 176 282 71 

Lycopodiophyta = lycopods 
Equisetophyta = horsetails 
Polypodiophyta = ferns 
Pinophyta = cone-bearing plants (“pines”) 
Magnoliophyta = flowering plants 

Magnoliopsida = dicots 
Liliopsida = monocots 
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