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ABSTRACT

 

Species composition and environmental characteristics of prairies within the Kissimmee River region of the
Florida dry prairie landscape are described based upon quantitative vegetation sampling. Recently burned
prairies at four managed areas (Avon Park Air Force Range, Three Lakes Wildlife Management Area, Kiss-
immee Prairie Preserve State Park, and the former Ordway-Whittell Kissimmee Prairie Sanctuary) were sam-
pled at the flowering time of autumnal graminoids and forbs. TWINSPAN, PCA, and DCA analysis of 641 1-
m

 

2

 

 plots facilitated recognition of six community types: 

 

dry-mesic

 

,

 

 mesic, wet-mesic spodic, wet-mesic alfic,
acidic wet

 

, and 

 

calcareous wet prairies

 

. Wet-mesic alfic and calcareous wet prairie represent previously un-
recognized community types in south-central Florida.

A total of 276 vascular plant taxa were recorded in the plots, averaging 21.6 (9-41 taxa) species per 1-m

 

2

 

 plot.
There were no significant differences in species richness between the four sample sites, despite variation in
land use and management practices. There was a tendency for increasing species richness in the wetter
community types. Based on coefficient of similarity, the strongest affinities were between mesic and wet-
mesic spodic types (0.69) and between dry-mesic and mesic (0.68). The weakest affinity was between acidic
wet and dry-mesic (0.26) and wet calcareous and all other types (0.20 to 0.28). The three soil variables that
explained the greatest variance in CCA analysis were the Munsell Chroma for the E (spodic) horizon (vari-
ance explained = 0.14), the depth of surface muck layer (0.14), and the depth to the E horizon (0.10). Al-
though dry-mesic prairie correlated with the driest soils (Immokalee—Arenic Haplaquods) and acidic wet
prairie with the wettest soil series (Basinger—Spodic Psammaquents), soil correlations with intermediate
moisture (mesic and wet-mesic) communities were weak. Historical factors (i.e., burn history, livestock graz-
ing, drainage) may be reflected in the vegetation of the sampled prairies, and interact with the effects of cur-
rent management practices, thereby confounding direct correlations of environmental-vegetation variables.

 

INTRODUCTION

 

Florida dry prairie is a pyrogenic landscape endemic
to south-central peninsular Florida. It historically encom-
passed approximately 5,000 km
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 (1,931 mi

 

2

 

) in parts of
south-central Florida (Harshberger 1914, Harper 1921,
1927, Davis 1943, DeSelm and Murdock 1993), with a sea-
sonal (winter drought) subtropical climate (Sarmiento
and Monasterio 1975). Dry prairies occur on nutrient-
poor sands (spodosols) and sandy clays (alfisols) on the
Okeechobee, Osceola, and Desoto Plains (Orzell and
Bridges 1999). Florida dry prairies are most common on
inter-drainage flat terrain with fewer barriers to frequent,
lightning-ignited fires than in the pine savanna-flat-
woods/pond cypress depression landscape typical of cen-
tral Florida. Perennial warm season C
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 bunch grasses
dominate the low shrub-grassland, within the dry to wet
continuum of plant communities that has developed on
acidic, poorly drained uplands. Depression ponds/
marshes, palm-hardwood hammocks, elevated xeric
sandy rises, pine “islands” (in naturally fire-protected

sites), and seasonally wet herbaceous-dominated shallow
drainages are also part of the Florida dry prairie land-
scape. Florida dry prairie (

 

sensu lato

 

) is a nearly treeless,
shrub-grassland with a species-rich herbaceous ground-
cover. The vegetation consists of regionally endemic
plants and perennial warm-season graminoids (especially
wiregrass, 

 

Aristida beyrichiana

 

), low rhizomatous stands of
dwarf live oak (

 

Quercus minima

 

), clonal re-sprouting
shrubs (most notably 

 

Lyonia fruticosa

 

, 

 

Licania michauxii

 

,

 

Ilex glabra

 

, and 

 

Vaccinium myrsinites

 

), and shrubby,
ground-dwelling, fan-leaved saw palmetto (

 

Serenoa repens

 

).
Recognition of dry prairie as a presettlement vegeta-

tion type distinct from pinelands is supported by the sep-
aration of prairies from pinelands in the public land
surveys (Bridges 1998, Huffman and Judd 1998) com-
piled prior to major Euro-american settlement of south-
central Florida, and by observations in early historical ac-
counts (Harshberger 1914, Harper 1921, 1927). These
contradict the notion of dry prairie as merely a treeless
endpoint in variation of canopy cover across the pine flat-
woods landscape (as in part Harper 1921, 1927, Davis
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1943, Steinberg 1980, FNAI 1990, Bridges 1997, Orzell
and Bridges 1999). An artifact of anthropogenic origin
due to certain rangeland management practices, unnatu-
rally frequent fires, or altered drainage or clear-cutting of
the pines (Abrahamson and Harnett 1990), “treeless”
pinelands are not examples of dry prairie (Orzell and
Bridges 1999). Dry prairie should not be confused with
the other Florida prairie types, particularly marl prairies
and prairie-like shallow marshes. Marl prairies, dominat-
ed by muhly grass (

 

Muhlenbergia sericea

 

), occur in south
Florida, particularly in the Big Cypress region of Collier
County (e.g., Copeland Prairie, Airplane Prairie), and
adjacent to south Florida pine rocklands (Snyder et al.
1990). Open shallow marshes in north Florida (ex.
Paynes Prairie) and the St. Johns River valley have longer
hydroperiods than dry prairie, at least in undrained con-
dition in wetter years. The Florida dry prairie/pineland
region is geographically limited to south-central Florida
(Goldman and Orzell 2000, Orzell and Bridges 2002).

Unlike other southeastern grasslands, Florida dry
prairie is the preferred habitat for several distinctive bird
species (Abrahamson and Hartnett 1990, DeSelm and
Murdock 1993) and is considered to be one of four
regions in Florida with a concentration of high-ranked
vertebrate taxa (Millsap et al. 1990). The Florida Grass-
hopper Sparrow (

 

Ammodramus savannarum floridanus

 

), a
federally Endangered subspecies, is endemic to the dry
prairie region of south-central peninsular Florida (Pranty
and Tucker 2006).

Despite the diversity and endemism in Florida dry
prairie, the vegetation has yet to be quantitatively de-
scribed beyond a coarse regional level. Early qualitative ac-
counts of dry prairie vegetation are found in Harshberger
(1914), Harper (1927), and Davis (1943). Dry prairie has
been referred to as palmetto prairie (Kuchler 1964
[Kuchler Type K079], Huck 1987, Sullivan 1994), palmet-
to grasslands (Grossman et al. 1994), pineland three-awn
range (Sullivan 1994), Florida dry prairie (Grossman et al.
1994, Weakley et al. 1996), wiregrass prairies, or South
Florida flatwoods with “few, if any trees” (USDA Soil Con-
servation Science 1989). Weakley et al. (1996), classify
Florida dry prairie as a 

 

Serenoa repens/Aristida beyrichiana

 

Upland Shrub Herbaceous community type. Abrahamson
and Harnett (1990) provide a general vegetation descrip-
tion of Florida dry prairie. There have also been studies
related to the restoration of fire-suppressed Florida dry
prairie at Myakka River State Park (Fitzgerald and Tanner
1992, Fitzgerald et al. 1995, Tanner 1997).

Estimates of the historical and current extent of dry
prairie vary substantially (FNAI 1990, Cox et al. 1994,
Grossman et al. 1994, Weakley et al. 1996, Crumpacker et
al. 1988). Although Florida harbors some of the most ex-
tensive native prairies in the southeastern United States
(DeSelm and Murdock 1993), loss and fragmentation of
high-quality prairies continue, and fewer sites remain
with an uninterrupted fire history (Cole et al. 1994a,
1994b, Bridges 1997, Orzell and Bridges 1999). The pur-
pose of this regional study was to (1) identify and de-
scribe the upland prairie community types of the Florida
dry prairie landscape; and (2) describe species composi-
tion and environmental characteristics among the prairie
types from the Kissimmee River dry prairie region as de-
fined by Bridges (2001). This manuscript is partially

based on the results presented in Bridges and Reese
(1999), updated from vegetation sampling conducted
from 1999 to 2003.

 

STUDY AREA DESCRIPTION

 

Kissimmee River Dry Prairie Region

 

Harshberger (1914) produced a map of “prairie veg-
etation” for southern peninsular Florida, delineating
three large prairie regions, one of which includes the
prairies along the Kissimmee River north of Lake
Okeechobee. The “General Map of Natural Vegetation of
Florida” by Davis (1943) also delineates several large ar-
eas of “grasslands of prairie type” from parts of nine cen-
tral Florida counties (DeSelm and Murdock 1993). Davis
(1943) has erroneously been interpreted as a map of the
extent of Florida dry prairie. His map unit “grasslands of
prairie type,” clearly included vegetation types other than
dry prairie, such as wet prairies, seasonal grass-dominated
shallow marshes, and various other shallow grassy wet-
lands. Early explorers often used the term “prairie” for
shallow marshes in parts of Florida, particularly when
these were visited during the winter dry season and were
as easily traversed as dry prairie (Bridges 2001, 2006a).

The Kissimmee River dry prairie region is primarily
centered in Okeechobee County. It originally extended
nearly 48 km (30 mi) east to west at its widest point. It lies
adjacent to the Kissimmee River valley from central Osceo-
la and southern Polk counties south to Lake Okeechobee
(Bridges 2001, 2006a). Davis (1943) also mapped prairie
extending north along the upper Kissimmee River to Lake
Tohopekaliga. Harper (1921, pages 137-138) commented
that the prairies bordering this and other large lakes (see
Harper 1921, page 137 for photo) near the city of Kissim-
mee were probably different from those further south
along the Kissimmee River. However, prior to Harper’s
(1921) publication he had been unable to visit the “Kissim-
mee River Prairies” on account of their remoteness and
lack of railroad access (Bridges 2006b). Harshberger
(1914) describes extensive prairie north and west of Lake
Okeechobee, often extending for 32-48 km (20-30 mi)
from the Kissimmee River. Harper (1927) and DeSelm
and Murdock (1993) map the general extent of the Kiss-
immee River prairie region, which has recently been
mapped in much greater detail (Bridges 2001, 2006a).

 

Climate and Fire

 

The regional climate of the Florida dry prairie region
is hot, wet summers and mild, dry winters, essentially the
same as that described for Archbold Biological Station to
the south of Avon Park Air Force Range (Abrahamson et
al. 1984). Temperature and precipitation data were ana-
lyzed from the Avon Park 2 W (27°36’N, 81°32’W) weath-
er station, based upon a 63-year period 1942-2005. This
data set is fairly complete, except for a few months of
missing data from the mid 1970s and late 1980s.

The mean annual temperature is 22.8° C. The high-
est daily mean (27.8° C) occurs in August, and the lowest
(16.3° C) in January. In the summer (Jun-Aug), the tem-
perature ranges between an average minimum of 21.9° C
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and an average maximum of 33.3° C. The winter (Dec-
Feb) average range is 10.4-23.8° C. The extreme temper-
atures recorded over a 65-year period are 39.4° C in July,
1961 and -7.8° C in January, 1981. Although the average
minimum temperatures in winter are well above freezing,
cold spells with at least one day of sub-freezing tempera-
tures occurred in 75% of the years 1942-2005.

Rainfall at Avon Park Air Force Range follows the typ-
ical pattern of a summer wet season (Jun-Sept) and a pro-
nounced winter dry season (Oct-May), with south-central
Florida experiencing more severe and extended dry peri-
ods than elsewhere in Florida (Chen and Gerber 1990).
The average annual precipitation is 133.9 cm ± 6.5 cm (±1
SE). About 60% of the total rainfall occurs during the
summer wet season, with 45% of the total falling from
June through August. During the summer wet season in
peninsular Florida, sea-breeze fronts that arise from diur-
nal heating of the land surface interact during the late af-
ternoon and early evening hours to produce cumulus
convective rainfall (Chen and Gerber 1990, Marshall et
al. 2004). The highest monthly average precipitation is in
June (22.6 cm) and the lowest is in December (4.75 cm).
These are also the months with the largest and smallest
variation in precipitation, respectively.

Precipitation during the sampling period of this study
(Sept 1995-Dec 2003) exhibited considerable variance,
from extremely wet periods in early 1998, summer 2001,
and the entire year 2003, to prolonged drought that be-
gan in mid-1998 and lasted through 2000. The winter of
1998 was the wettest on record with 3.4 times the average
rainfall. The summer of 2001 had 1.5 times average rain-
fall; 2003 was another wet year with almost 1.5 times aver-
age rainfall. The wet season of 1996 was the driest on
record, with only half the average rainfall. The year 2000
overall was also the driest on record with only half the
normal rainfall. The dry seasons in 1999-2002 were drier
than average, with only about 70% of the average rainfall.

Tropical storms and depressions that frequently origi-
nate in the Atlantic tropical cyclone basin can bring heavy
rainfall in late summer and early autumn (Chen and Ger-
ber 1990). The peak time for hurricanes is in September
and October, when the ocean temperature is warmest and
the humidity highest (Chen and Gerber 1990). Hurri-
canes can produce high winds and locally heavy rainfall.
Between 1851 and 2004, twelve major storms passed over
the Avon Park Air Force Range: five tropical depressions,
two tropical storms, two category 1 hurricanes, and one
hurricane in each category 2, 3, and 4. In 2004, two major
hurricanes (Frances and Jeanne) passed directly over
Avon Park Air Force Range and the eye of a category-4
hurricane (Charlie) passed within 25 miles.

Lightning-ignited fire was historically frequent in the
Florida dry prairie/pineland region (Goldman and Or-
zell 2000, Orzell and Bridges 2002) of south-central Flor-
ida (Harper 1921, 1927, Edmisten 1963, Huck 1987,
Robbins and Myers 1990, Abrahamson and Abrahamson
1996, Slocum et al. 2003). Although the natural fire fre-
quency in the Florida dry prairie landscape prior to Euro-
American settlement is not known, it has been reported
as having an annual to biennial fire-return interval
(Harper 1921, 1927), the highest natural fire frequency
for any vegetation type in central Florida (Orzell and
Bridges 1999).

Historically, lightning fires burned primarily from
April to mid-June, the transition period between the dry
winter season and the onset of the summer wet season
typically beginning sometime in June in south-central
Florida (Komarek 1964, Chen and Gerber 1990, Doren et
al. 1993, Dye 1997, Platt 1999, Main and Barry 2002, Sloc-
um et al
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 2003, Platt et al. 2005). However, the southern
Florida spring wildfire season is sensitive to the El Niño-
Southern Oscillation (ENSO), since ENSO influences
winter rainfall, thereby affecting wildfire frequency and
intensity (Ropelewski and Halpert 1986, Beckage and
Platt 2003, Beckage

 

 

 

et al. 2003, Platt et al. 2005). Variabil-
ity in the ENSO-fire relationships due to altered hydrolo-
gy and tropical storms, which often produce high water
levels into the subsequent dry season (Beckage and Platt
2003), also affect the wildfire season in southern Florida.
In contrast, prescribed fires in south-central Florida have
typically been non-lightning (winter) season burns.
These fires favor shifts in herbaceous-dominated ground-
cover communities towards less fire-adapted woody spe-
cies (Slocum et al. 2003, Platt et al. 1991, Glitzenstein et
al. 1995, Drewa et al. 2002). Lightning-season burning
has become more prevalent in recent years, particularly
at the study sites in Highlands and Okeechobee counties.

 

Physiographic, Topographic, and Geologic Setting

 

All the study sites are located in the Floridian section
of the coastal plain province (Fenneman 1938) within the
central or mid-peninsular geomorphic zone (White
1970). They are primarily on the Osceola plain, and to a
lesser extent the Okeechobee plain. The Osceola plain is
a nearly level sandy marine terrace of the Wicomico
shoreline, an early Pleistocene deposit characterized by a
nearly level sandy flatland with shallow depressions and
drainage-ways (Puri & Vernon 1964). The Kissimmee Riv-
er and its associated wetlands lie within the Okeechobee
plain (White 1970), a region characterized by gently slop-
ing, poorly drained sands and organic deposits (U.S.
Army Corp of Engineers 1991). Topographic relief on
both is limited, ranging from 13.5-22.5 m (45-75 ft) above
sea level. Dry prairie on the Osceola Plain occurs on flat
plains generally below the 19.5-m (65-ft) elevation con-
tour, often at lower elevations than nearby pinelands
(Bridges 2000).

 

Edaphic and Hydrologic Setting

 

Florida dry prairie occurs on acidic, nutrient poor,
sandy to sandy clay alfisols and spodosols (Table 1). On
the Osceola Plain Florida dry prairie often occurs on
alfisols or soils in alfic subgroups. Alfisols are mineral
soils with relatively high base saturation that have a clay-
enriched subsurface (Bt = argillic) horizon (Donahue et
al. 1983, Bridges 1997, 1998, 2000). Both alfisols and spo-
dosols usually become saturated during the summer wet
season (Bridges 2000). In central Florida alfisols are hy-
drologically similar to spodosols, but may hold water
longer due to their loamy or clayey subsoils, their lower
landscape position, and lack of surface drainage features
(Orzell and Bridges 1999).

Spodosols are sandy acidic mineral soils with a subsur-
face spodic (Bh) horizon. The Bh horizon varies in width
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and depth, due to a fluctuating water table, and is a min-
eral horizon with an accumulation of decomposed illuvial
organic matter (USDA Soil Conservation Service 1962). It
is formed thorough iron and aluminum chelation and
electrostatic bonding with organic matter, the result of
leaching in these highly permeable sands (Donahue et al.
1983, Huck 1987, Glitzenstein et al. 2003). Spodosols have
a seasonal high water table between the Bh and A hori-
zons during the wet summer months, but the water table
typically drops below the Bh horizon during the winter
dry season. The depth and thickness of subsurface hard-
pans (spodic and argillic layers) presumably control sea-
sonal differences in soil moisture. These soil horizons,
coupled with slight micro-elevational differences in the
Florida dry prairie landscape, are presumed to affect the
soil-plant relationships and thereby ultimately the species
composition of the vegetation. The mechanisms of these
hydro-edaphic-topographic interactions are not under-
stood, but may be critical to understanding ecosystem pro-
cesses and dynamics in the Florida dry prairie landscape.

The term “dry” prairie is somewhat of a misnomer. In
undrained Florida dry prairie, surface water can drain as
overland sheet flow at times during the summer wet sea-
son, or even in winter during El Niño years. Florida dry
prairies are “dry” only when considered relative to other
treeless communities in peninsular Florida—wet prairies
(with hydroperiods of two months or longer) and fresh-
water marshes of even longer hydroperiods (Bridges
1997).

 

METHODS

 

Study Sites and Selection

 

Although the study sites have intact, diverse examples
of fire-maintained dry prairie, they have been subject to
altered fire regimes (i.e., infrequent and non-lightning
season burning), cattle grazing, and various regional and
local drainage alterations (see Bridges 1997, Bridges and
Reese 1999). Some transect locations were rather remote,
requiring all-terrain vehicles, swamp buggies, or lengthy
foot travel to access. The transect sites include some of
the best remaining examples of intact Florida dry prairie
landscape. Since the late 1800s, the Kissimmee River ba-
sin has been subjected to drainage, livestock grazing, and
other environmental impacts (Nico 2005). Construction
of a federally-authorized flood-control project along the

Kissimmee River (from 1962-1971) was perhaps the most
ecologically destructive of these impacts (Nico 2005,
Toth 2005). The Kissimmee River was converted from a
90-mi long, shallow, meandering river to a 50-mi long, 30-
ft deep channel, the C-38 canal (Fernald and Patton
1984), and its floodplain marshes were altered by levees
and water control structures (Kushlan 1990, Toth 2005).

The transects were located within four study sites (Fig.
1): Avon Park Air Force Range (AP), Three Lakes Wildlife
Management Area (TL), Kissimmee Prairie Preserve
State Park (KP), and the National Audubon Society’s Or-
dway-Whittell Kissimmee Prairie Sanctuary (OW), now
part of Kissimmee Prairie Preserve State Park. A summary
of the study site locations (legal locations and UTM coor-
dinates) and other site-specific information (transect and
plot numbers, sample dates, burn dates, and soil sam-
pling) is included in Bridges and Reese (1999). The lati-
tude and longitude coordinates below are the centroids
for the area of dry prairie transects at each site.

Avon Park Air Force Range (AP) is a 42,430 ha
(106,074 ac) military installation in southeastern Polk
County and northeastern Highlands County (27°35’N,
81°16’W). It historically had approximately 9,697 ha
(24,242 ac) of Florida dry prairie landscape in four geo-
graphically separate areas (Delta-OQ impact area, Echo-
Charlie impact area, Crane Prairie, and along East
Fence). The dry prairie at AP occurs as natural outliers
from the larger area of historical Florida dry prairie land-
scape in western Okeechobee County, and has been addi-
tionally fragmented by various land uses. Currently, there
are approximately 3,677 ha (9,192 ac) of Florida dry prai-
rie at AP. This figure cannot be compared directly to the
presettlement Florida dry prairie landscape area, since
the presettlement area includes plant communities other
than dry prairie. The extent of current dry prairie at AP
does not include “prairie-like” areas of treeless flatwoods
or seepage slopes (i.e., in parts of Bravo Range) that have
been utilized by the Florida Grasshopper Sparrow. Some
of the AP dry prairies lie within active impact areas or
buffer areas with unexploded ordnance and are subject
to frequent mission-caused fires. Avon Park Air Force
Range is the only study site with a long uninterrupted fire
history of frequent fire from lightning-ignited wildfire,
prescribed burning, and ordnance-ignited wildfires (Or-
zell 1997). As such, AP contains some of the largest and
most representative examples of fire-maintained land-
scapes in south-central Florida (Bridges 1997). Avon Park
Air Force Range is the only one of our study sites current-

 

Table 1. Major soils in Florida dry prairie within the Kissimmee River prairie region, exclusive of calcareous prairies (Bridges 1997, Bridges
and Reese 1999).*

Soil series Soil order Soil subgroup Soil conservation service drainage class

EauGallie Spodosols Alfic Haplaquods Poorly drained
Immokalee Spodosols Arenic Haplaquods Poorly drained
Malabar Alfisols Grossarenic Ochraqualfs Poorly to very poorly drained
Myakka Spodosols Aeric Haplaquods Poorly drained
Oldsmar Spodosols Alfic Arenic Haplaquods Poorly drained
Smyrna Spodosols Alfic Haplaquods Poorly drained
Basinger Entisols Spodic Psammaquents Poorly drained

*Of particular note are several soil subgroups which are principally Floridian in distribution. Although spodosols occur in other North Ameri-
can regions, soil series found in dry prairie are considered hyperthermic and therefore restricted to peninsular Florida (Orzell 1997).
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ly with light, short-rotation livestock grazing. Only sites
that were within the presettlement prairie boundary were
sampled in this study.

Three Lakes Wildlife Management Area (TL) is a
24,738 ha (61,845 ac) tract in Osceola County (27°51’N,
81°08’W), managed primarily for public hunting by the
Florida Fish and Wildlife Conservation Commission.

Most of the TL landscape is open longleaf pine savanna-
flatwoods, with scattered pond cypress dominated dome/
depression swamps typical of the Osceola Plain. Histori-
cally there were approximately 5,748 ha (14,370 ac) of
presettlement Florida dry prairie landscape at TL. Most
of the current dry prairie extent is located within the Prai-
rie Lakes Unit in the southern part of TL. Presettlement

Figure 1. Location of study sites in south-central Florida. The Kissimmee River region Florida dry prairie is shaded. The study sites Avon Park
Air Force Range (AP), Three Lakes Wildlife Management Area (TL), and Kissimmee Prairie Preserve State Park (KP) are shown with diagonal
hatching. The Ordway-Whittell Kissimmee Prairie Sanctuary is not shown since it was incorporated into the boundaries of KP since the time of
our sampling. Some of the diagonal hatching along the Kissimmee River include properties owned by the South Florida Water Management
District as part of the Kissimmee River Save Our Rivers Project. The general locations of transects are shown as dark circles. County boundaries
are shown as darker lines for Highlands, Okeechobee, Osceola, and Polk counties.
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plat maps for T31S, R32E and T30S, R32E confirmed that
all of the sample sites at TL lay within dry prairie at the
time of the 1854-1855 survey of these townships (Bridges
2001, Bridges 2006a).

Kissimmee Prairie Preserve State Park (KP) has the
largest intact Florida dry prairie landscape of all the study
sites, and was acquired in 1997 by the state of Florida. It
covers 18,549 ha (46,373 ac) in Okeechobee County
(27°35’N, 81°03’W), east of AP and the Kissimmee River.
It is under management by the Division of Recreation
and Parks of the Florida Department of Environmental
Protection. According to presettlement land surveys, es-
sentially all of the upland area of KP, approximately
15,578 ha (38,945 ac), not including the Ordway-Whittell
Kissimmee Prairie Sanctuary, was within the Florida dry
prairie landscape (Bridges 1998, 2001, 2006a).

The former National Audubon Society Ordway-Whit-
tell Kissimmee Prairie Sanctuary (OW), is a 7,644 ac
(3,058 ha) tract in Okeechobee County (27°33’N,
80°58’W), all within the presettlement Florida dry prairie
landscape. It was purchased by the National Audubon So-
ciety in the late 1970s. Since our study, it has been incor-
porated into the boundaries of KP. Past agricultural
ditching in localized areas of the preserve and artificial
impounding caused by drainage impediments from an
adjacent landowner are the most significant impacts to
the site. Although we sampled some transects near an
area affected by artificial impounding, they were not in-
cluded as part of this analysis.

 

Vegetation Sampling Protocol

 

Vegetation Sampling

 

Quantitative vegetation sampling was timed to corre-
spond with flowering of autumnal-flowering grasses and
forbs, generally in October and November. A total of 641
1.0-m

 

2

 

 plots were sampled in the four managed areas. The
majority of plots (456, or 71% of the total) were at AP (Ta-
ble 2). Plots were located along 50- to 100-m-long
transects, which were randomly placed within apparently
homogeneous areas of Florida dry prairie. Transects were
placed in areas that had been burned during the year of
the sampling and at sites lacking obvious signs of distur-
bance (i.e., artificial drainage, ditching, artificially in-
duced ponding, etc.). Transects were not placed across
obvious vegetation gradients from dry prairie to other
community types (i.e., wet prairie, depression ponds,
marshes, etc.) or within areas of strong ecotonal influ-

ence along environmental gradients. Along each transect,
plots were placed 5 m apart. Transects were permanently
marked at each endpoint, and at least one intermediate
point, with 1.0-m tall aluminum stakes with numbered
aluminum tags. All vascular plant species in each plot
were recorded and percentage cover for each taxon was
visually estimated. Plant nomenclature generally follows
that of Wunderlin (1998), with some exceptions.

 

Vegetation Analysis

 

Multivariate statistical analyses were used for vegeta-
tion classification and ordination. Identification and clas-
sification were done with two-way indicator species
analysis (TWINSPAN) of the plot data (Hill 1979). In the
initial TWINSPAN analysis, all plots were included. In lat-
er iterations we excluded outlier plots when they classified
differently from the neighboring plots in a transect. These
smaller datasets allowed for a more refined classification
of plots within similar types by eliminating pseudospecies.
For the final analysis we excluded the most variable plot
outliers and divided the data into separate TWINSPAN
runs, including transects with similar moisture and soils.

We also investigated the effects of cut level and
weighting parameters in TWINSPAN. We attempted to
minimize the drift of plots belonging to homogeneous
transects. Ultimately, we selected five cut levels: 1%, 2%,
3-10%, 11-85%, and over 86% cover. Cover classes were
left unweighted or variously weighted in preliminary
analyses, with the most stable combination being no
weighting for 1%, double-weighting for 2%, triple-
weighting for 3-10%, double-weighting for 11-85%, and
no weighting for over 86% cover. The majority of species
abundances were in the first cut level, where taxa are
most likely to occur due to reasons unrelated to environ-
mental variables. Very high cover values often seemed to
be responses to localized disturbance. Therefore, we gave
more weight to the middle cut level, which minimized
noise in the dataset. The most consistently grouped plots
form the basis of the classification. The optimum number
of indicators per group was 15. The analysis was limited
to 3 divisions. Coefficients of similarity [Czekanowski
(1913), which is similar to Sorensen (1948)] were deter-
mined for the six dry prairie types. Calculations were
based on average cover of each plant species in each com-
munity type. Importance values (IV) were also calculated
for all species in each community type, as the sum of the
relative frequency (RF) and average percentage cover of
each species in plots of that community type.

 

Table 2. Number of plots in each community type by study site.

Site

Community Type

Site TotalDM M WMS WMA AW CW

Avon Park Air Force Range (AP) 32 150 54 60 60 100 456 (71%)
Three Lakes Wildlife Management Area (TL) 32 23 25 0 10 0 90 (14%)
Kissimmee Prairie Preserve State Park (KP) 17 0 20 0 10 0 47 (7%)
Ordwell-Whitell Kissimmee Prairie Sanctuary (OW) 0 20 18 0 0 10 48 (7%)

Total 81 193 117 60 80 110 641

DM = Dry-mesic, M = Mesic, WMS = Wet-mesic spodic, WMA = Wet-mesic alfic, AW = Acidic wet, CW = Calcareous wet prairie.
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We used direct gradient analysis since this technique
directly relates species composition to measured environ-
mental variables rather than inferring species-environ-
mental relationships from indirect methods (Palmer
1993). Direct gradient analysis was performed using ca-
nonical correspondence analysis (CCA) within the
CANOCO program (ter Braak 1987-1992). Thus, the or-
dination is constrained by the external environmental
variables, which makes the CCA technique a direct gradi-
ent analysis (Jongman et al. 1987, ter Braak 1988, Palmer
1993). We performed CCA on 38 measured variables.
Five of these are general climatic and management-relat-
ed covariables, including:

 

1. years since grazing
2. amount of forage removal in year of sampling
3. days from last grazing to sampling date
4. days from winter freeze to prescribed burn
5. days from prescribed burn to sampling.

 

The remaining 33 environmental variables were di-
rectly measured during soil sampling at each transect, in-
cluding:

 

1. depth of muck
2. presence or absence of muck*
3. mucky sand depth
4. presence or absence of mucky sand
5. depth to top of E horizon
6. presence or absence of an E horizon*
7. depth to top of Bh horizon
8. presence or absence of a Bh horizon*
9. depth to the top of the Bw horizon*
10. presence or absence of a Bw horizon*
11. depth to top of Bt horizon
12. presence or absence of a Bt horizon*
13. Munsell hue for the E horizon
14. Munsell Chroma for the A horizon
15. Munsell Value for the A horizon
16. pH of the A horizon*
17. Munsell Hue of the E horizon
18. Munsell Value of the E horizon*
19. Munsell Chroma of the E horizon
20. pH of the E horizon
21. depth to the top of the E horizon
22. Munsell Hue of the Bh horizon
23. Munsell Value of the Bh horizon
24. Munsell Chroma of the Bh horizon
25. pH of the Bh horizon
26. Munsell Hue of the Bw horizon
27. Munsell Value of the Bw horizon*
28. Munsell Chroma of the Bw horizon
29. pH of the Bw horizon*
30. Munsell Hue of the Bt horizon
31. Munsell Value of the Bt horizon
32. Munsell Chroma of the Bt horizon*
33. pH of the Bt horizon.*

 

The variables with an * in the above list were dropped
after the first iteration, due to being highly correlated
with other, more significant, variables. Both the covari-
ables and environmental variables were reduced to small-
er sets of statistically significant variables by inflation
value calculation and forward selection of those variables
which explained the greatest amount of variation in spe-
cies composition.

 

Soil Sampling Protocol

 

The following soil profile characteristics were sampled
and recorded in the field for the 1995 data set—depth of
surface muck (cm), depth of mucky sand (cm), and top of
E (mineral) horizon (cm). At every 5th plot along the
transects we measured the depth to the Bh1 (spodic) ho-
rizon (cm), depth to any other B horizon present (cm),
field determined the soil series, and made notes on other
soil profile characteristics to a depth of 2 m. For multivari-
ate analysis, the characteristics of these sample soil pedons
were used for plots within the transect by employing re-
gression trendline estimates. Thus, plots located between
pedons were associated with soil characteristics that were
estimated based on the two nearest pedons.

For the transects sampled in 1997-2003, a single soil
pedon was sampled near the center of each transect. The
following soil profile characteristics were sampled and re-
corded in the field—depth of surface muck (cm), depth
of mucky sand (cm), top of E (mineral) horizon (cm),
top of Bh1 (spodic) horizon (cm), top of any other B ho-
rizon present (cm), field determined soil series, and
notes on soil profile characteristics to a depth of 2 meters.
For purposes of multivariate analysis, the characteristics
of this sample pedon were used for all 10 plots within the
transect.

 

RESULTS

 

Community Analysis

 

TWINSPAN Classification

 

TWINSPAN facilitated recognition of six natural
community types (NC 1-6). These community types were
named using soil and hydrology modifiers: NC1—dry-
mesic; NC2—mesic; NC3—wet-mesic spodic; NC4—wet-
mesic alfic; NC5—acidic wet; and NC6—calcareous wet
prairie. TWINSPAN analysis of the full data set produced
six types in the first four levels of division. The first level
division had an eigenvalue of 0.382 and resulted in a divi-
sion of dry-mesic and mesic prairie (NC1 & NC2) versus
wet-mesic and wet prairies (NC3-NC6). Indicator species
that were typically absent in the dry-mesic and mesic types
(NC1 & NC2), but present in wet-mesic to wet prairies
were 

 

Bigelowia nudata 

 

subsp.

 

 australis

 

, 

 

Xyris elliottii

 

, 

 

Dichan-
thelium strigosum

 

 var. 

 

glabrescens

 

, 

 

Scleria reticularis

 

, 

 

Ctenium
aromaticum

 

, 

 

Lachnocaulon anceps

 

, 

 

Xyris ambigua

 

, 

 

Andro-
pogon virginicus

 

 var. 

 

virginicus

 

, and 

 

Amphicarpum muhlen-
bergianum

 

. Indicators that were typically present in both
dry-mesic and mesic prairies were 

 

Dichanthelium ensifolium

 

var. 

 

unciphyllum

 

, 

 

Serenoa repens

 

, 

 

Hypericum reductum

 

, 

 

Scleria
pauciflora

 

, 

 

Liatris laevigata

 

, and 

 

Pityopsis graminifolia

 

.
The second level of division split dry-mesic from

mesic prairies (eigenvalue = 0.197), as well as wet-mesic
spodic through typic acidic wet prairie (NC3-NC5) from
calcareous wet prairie (eigenvalue = 0.386). A data subset
of just the NC1 and NC2 plots was then created to better
characterize those types. The wet-mesic spodic to typic
acidic wet prairie (NC3-NC5) versus calcareous wet prai-
rie division was used to define the indicator species for
NC6. Only one species, 

 

Scleria verticillata

 

, was identified as
being an indicator of calcareous wet prairie.
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The third level of division split acidic wet prairie (NC5)
from wet-mesic spodic and wet-mesic alfic prairies (eigen-
value = 0.284). Indicator species that were typically absent
in the wet-mesic spodic and wet-mesic alfic prairies, but
present in typic acidic wet prairies included 

 

Centella asiati-
ca

 

, 

 

Axonopus furcatus

 

, 

 

Oxypolis filiformis

 

, and

 

 Paspalum prae-
cox

 

. Indicator species that were typically absent in acidic
wet prairie, but present in wet-mesic spodic and wet-mesic
alfic prairie (NC3 & NC4) included 

 

Lachnocaulon anceps

 

,

 

Dichanthelium strigosum

 

 var. 

 

glabrescens

 

, and 

 

Quercus minima

 

.
In order to create a more stable classification of NC1

through NC4, a data subset was created eliminating NC5
and NC6. Both dry-mesic and mesic prairie were run as
one subset and wet-mesic (spodic and alfic) were run as
another. The dry-mesic to mesic dataset produced a first
level division (eigenvalue = 0.205). Indicator species of
dry-mesic prairie were 

 

Hypericum reductum

 

, 

 

Gymnopogon
chapmanianus

 

, 

 

Liatris laevigata,

 

 

 

Andropogon ternarius

 

 var.

 

cabanisii

 

, 

 

Gratiola hispida

 

 and 

 

Scleria pauciflora

 

. Indicator
species of mesic prairie were 

 

Scleria reticularis

 

, 

 

Rhexia nut-
tallii

 

, 

 

Lachnocaulon anceps

 

, 

 

Utricularia subulata

 

, 

 

Andropogon
brachystachyus

 

, 

 

Carphephorus paniculatus

 

, 

 

Dichanthelium stri-
gosum

 

 var. 

 

glabrescens

 

 and 

 

Polygala rugelii

 

. The wet-mesic
(spodic and alfic) subset produced a first level division
(eigenvalue = 0.235). Indicator species of wet-mesic spod-
ic prairies were 

 

Ctenium aromaticum

 

 and 

 

Xyris ambigua

 

. In-
dicator species of wet-mesic alfic prairies were 

 

Liatris
gracilis

 

, 

 

Syngonanthus flavidulus

 

, 

 

Licania michauxii

 

, 

 

Lach-
nanthes caroliniana

 

, 

 

Xyris elliottii

 

, 

 

Sorghastrum secundum

 

,

 

Lachnocaulon anceps

 

, and 

 

Aristida spiciformis

 

.

 

Canonical Correspondence Analysis (CCA)

 

CCA was initially performed with five climatic and
management-related covariables and 33 measured envi-
ronmental variables. The environmental variables were
reduced to a set of 19 significant variables by elimination
of 18 variables that had high inflation values (i.e., highly

correlated to another, more significant variable). Addi-
tionally, one lesser significance variable (TOPOFBT, P
>0.01) was eliminated through forward selection of those
variables that explained the greatest amount of variation
in species composition (Table 3). The covariables were
reduced to a set of four, since one had an inflation factor
greater than 30. Initially, all plots with completed soil
sampling during the 1997 sampling year were analyzed to
characterize overall patterns and relationships. Examina-
tion of the resulting ordination diagrams showed that
some outliers, as well as the acidic wet and calcareous wet
prairie transects, dominated the ordination patterning.
The outliers and the plots from the acidic wet and calcar-
eous wet prairie types were eliminated from the dataset to
help detect smaller scale relationships. These outliers
were the same plots that had been previously identified as
outliers in the TWINSPAN analysis.

The 17 environmental variables are listed in Table 4.
Total variance explained was 1.35, with no single variable
providing more that 0.14 of that total. The first selected
variable was 

 

E_CHROMA

 

 (variance explained = 0.14), the
Munsell Chroma (Kollmorgen Instruments Corporation
1990) value for the E horizon. The Chroma notation is a
measure of the color purity of the soil (USDA Soil Conser-
vation Service 1975), with low numbers indicating achro-
matic colors (pure grays, white, and black). The next two
selected variables were 

 

MUCKDPTH

 

 (0.14), the depth of
the surface muck layer; and 

 

E_DEPTH

 

 (0.10), the depth
(thickness) of the E horizon. The E horizon, commonly
known as the eluvial layer, is a mineral horizon in which
the main feature is the loss of silicate clay, iron, aluminum,
or some combination of these, by movement in suspension
or solution in the soil water (USDA Soil Conservation Ser-
vice 1990). A thicker E horizon indicates more variation in
the seasonal water table. It is probable that at some sites the
long-term site hydrology (as reflected in the E horizon)
may not be the same as the short-term site hydrology (as re-
flected in the cover values for perennial grasses).

 

Table 3. Variables sampled but rejected in a Canonical Correspondence Analysis of 1997 data from dry-mesic, mesic, wet-mesic alfic, and
wet-mesic spodic types of dry prairie.

Environmental (soils) variables

Abbreviation Parameter Reason for rejection: Inflation Factor >20 P > 0.01

 

MUCK?

 

Presence of muck X

 

E?

 

Presence of E horiz. X

 

BH?

 

Presence of Bh horiz. X

 

TOPOFBW

 

Depth to Bw horiz. X

 

BW?

 

Presence of Bw horiz. X

 

TOPOFBT

 

Depth to Bt horiz. X

 

BT?

 

Presence of Bt horiz. X

 

A_HUE

 

Munsell hue: A horiz. X

 

A_PH

 

pH of A horiz. X

 

E_HUE

 

Munsell hue: E horiz. X

 

E_VALUE

 

Munsell value: E horiz. X

 

BW_VALUE

 

Munsell value: Bw horiz. X

 

BW_PH

 

pH Bw horiz. X

 

BT_CHROM

 

Munsell chroma: Bt horiz. X

 

BT_PH

 

pH Bt horiz. X

Covariables

 

BURNSAMP Days between burning and sampling X



108

The fourth to sixth selected variables were BH_PH
(0.10), the measured pH of the Bh horizon (spodic lay-
er); TOPOF_E (0.10), the depth to the top of the E hori-
zon; and MSNDDPTH (0.11), the depth of the mucky
sand surface horizon. BH_PH was a better measure of the
presence or absence of a Bh horizon than was the variable
BH (Table 3). Mucky sands are found exclusively in the
surface horizons, above the E horizon, if present. They
can be features of wet-mesic and more commonly wet
prairie types. The remaining environmental variables ex-
plained less variance than these six (Table 4).

Variance due to uncontrollable season and manage-
ment-related covariables was considered in a preliminary
CCA analysis (Table 5). We determined the significance,
inflation factor, and variance accounted for by five cova-
riables by transposing the covariable and environmental
variable datasets (i.e., treating covariables as environmen-
tal variables and environmental variables as covariables).
Four variables were found significant (P <= 0.01), while
BURNSAMP, the number of days between burning and
sampling, was rejected due to an inflation factor over 30
(Table 5). FREZBURN (1st, 0.08) is the number of days
from the only winter freeze to burning. This date varied
dramatically in the study. For example, some AP sites
were burned before the only recorded winter freeze and
many soon thereafter. Freezing temperatures following
non-lightning season burns (i.e., winter burns) may be an
important factor in post-fire vegetation recovery (i.e., de-
laying re-growth of perennial grasses and other species).

Most sites at TL, KP and OW were burned in early June.
High cover values for Scleria reticularis in some plots may
be due to lightning-season burning followed shortly
thereafter by heavy rainfall events, sufficient to inundate
the plots for a few weeks. We suspect that inundation in-
hibited post-fire re-growth of perennial grasses and al-
lowed for germination of S. reticularis (a moisture-loving
annual sedge) from the seed bank.

YRS_GRAZ (2nd, 0.06) is the number of years since the
last livestock grazing. FORG_REM (3rd, 0.05) is the total
amount of forage removed by livestock grazing per ac, in
the sampling year up to the time of sampling. GRAZSAMP
(4th, 0.04) is the number of days from last grazing to the
date of sampling. CCA accounts for variance attributable
to covariables prior to analysis of environmental vari-
ables. While additional weather variables, such as rainfall
amounts and intensities, would likely be excellent covari-
ables for analysis, insufficient coverage of weather sta-
tions and the localized nature of summer thunderstorms
precluded analysis.

Table 6 presents a weighted correlation matrix for
those variables in an analysis of 1997 data for dry-mesic,
mesic, wet-mesic alfic, and wet-mesic spodic prairie. Cova-
riable axis 1 for species (SPECAX1 in Table 6) is positive-
ly correlated with GRAZSAMP (0.4544) and negatively
correlated with FREZBURN (-0.5446). The most positively
correlated taxa include Gymnopogon brevifolius, which was
found on transects which have had many years since graz-
ing; and Helianthus angustifolius and Panicum longifolium,

Table 4. Environmental variables with P <= 0.01, from a forward selection of environmental parameters in Canonical Correspondence Analysis
of 1997 data from dry-mesic, mesic, wet-mesic alfic, and wet-mesic spodic prairie.

Abbreviation Parameter
Variance explained

by parameter
Sum of variance explained

by variables chosen

E_CHROMA Munsell chroma: E horiz. 0.14 0.14
MUCKDPTH Depth of muck layer 0.14 0.28
E_DEPTH Depth of E horiz. 0.10 0.38
BH_PH pH of the Bh horiz. 0.10 0.48
TOPOF_E Depth to E horiz. 0.10 0.58
MSNDDPTH Depth of mucky sand 0.11 0.69
BW_CHROMA Munsell chroma: Bw horiz. 0.08 0.77
BW_HUE Munsell hue: Bw horiz. 0.09 0.86
TOPOFBH Depth to top of Bh horiz. 0.07 0.93
A_CHROMA Munsell chroma: A horiz. 0.06 0.99
BH_VALUE Munsell value: Bh horiz. 0.06 1.05
BH_CHROMA Munsell chroma: Bh horiz. 0.06 1.11
MCKSAND? Presence of mucky sand 0.05 1.16
BT_HUE Munsell hue: Bt horiz. 0.05 1.21
E_PH pH of E horiz. 0.04 1.25
A_VALUE Munsell value: A horizon 0.04 1.29
BH_HUE Munsell hue: Bh horiz. 0.03 1.32
BT_VALUE Munsell value: Bt horizon 0.03 1.35

Table 5. Covariables with P <= 0.01, from a forward selection of environmental parameters in Canonical Correspondence Analysis of 1997
data from dry-mesic, mesic, wet-mesic alfic, and wet-mesic spodic prairie.

Abbreviation Parameter
Variance explained

by parameter
Sum of variance explained

by variables chosen

FREZBURN Days from freeze to burning 0.08 0.08
YRS_GRAZ Years since grazing 0.06 0.14
FORG_REM Forage removal amount 0.05 0.19
GRAZSAMP Days from grazing to sampling 0.04 0.23
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often found in the same plots, but in areas with widely
varying grazing and burning dates. The most negatively
correlated taxa include Andropogon gyrans var. stenophyl-
lus, Bartonia virginica, Buchnera americana, Dichanthelium
erectifolium, Elephantopus elatus, Rhynchospora brachychaeta,
and Rhynchospora tracyi. These taxa are typically uncom-
mon and were encountered in a wide variety of transects,
with little ecological explanation for their correlation;
they may represent outliers. Covariable axis 2 for species
(SPECAX2 in Table 6) is positively correlated with
GRAZSAMP (0.3765) and negatively correlated with
YRS_GRAZ (-0.5146). Positively correlated taxa include
Andropogon glomeratus var. glaucopsis, Bartonia virginica,
Dichanthelium erectifolium, Helianthus angustifolius, and
Rhynchospora brachychaeta. These were most commonly
found in a transect that had no grazing for 17 years prior
to the sampling. The most negatively correlated taxa in-
clude Chapmannia floridana, Gymnopogon brevifolius, Poly-
gala nana, and Quercus pumila. These taxa are rather
uncommon and may be outliers, since they occur in
transects with and without recent grazing. Covariable axis
3 for species (SPECAX3 in Table 6) is positively correlat-
ed with FORG_REM (0.3772). The most positively corre-
lated taxa were Bulbostylis ciliatifolia and Cyperus retrorsus.
These were sampled at the only transect to have over 200
lbs. of forage removal per ac in the previous 12 months.
Both of these correlated species reproduce rapidly from
the seed bank of exposed sandy soils and may represent
increasers with forage removal by grazing. The most neg-
atively correlated taxon was Smilax auriculata, but this is
likely an artifact of its sporadic occurrence rather than it
being selectively grazed.

Environmental variable axis 1 for plots (ENVIAX1 in
Table 6) is positively correlated with GRAZSAMP (0.6640)
and negatively correlated with FREZBURN (-0.7958). Some
positively correlated transects are actively grazed and some
have recently terminated grazing. There is a lack of consis-
tency between the negatively correlated transects and burn
dates, with some burned in June and another in February.
Given the seemingly random nature of single or small clus-
ters of plots within transects with widely varying manage-
ment history, this axis may be influenced by outliers.
Environmental variable axis 2 for plots (ENVIAX2 in Table
6) is positively correlated with GRAZSAMP (0.5967) and
negatively correlated with YRS_GRAZ (-0.8154). The most
positively correlated plots are located on both grazed and
long ungrazed sites. The most negatively correlated plots
are at sites with both recent grazing and long periods with-
out cattle grazing. Again, with the seemingly random na-
ture of single or small clusters of plots within transects that
have widely varying grazing history, this axis may be heavily
influenced by outliers. Environmental variable axis 3 for
plots (ENVIAX3 in Table 6) is positively correlated with
FORG_REM (0.6362). The most positively correlated plots
include one that hasn’t been grazed by cattle since 1980; it
has either had localized disturbance or is an outlier. How-
ever, the other positively correlated plots are on transects
in actively grazed sites. The most negatively correlated
plots have had grazing withdrawn or were seemingly un-
grazed at the time of sampling. Perhaps one of the con-
founding effects of livestock grazing is the lasting effect of
past grazing intensity. OW has the longest period (18
years) since grazing and had a greater cover of Schizachyri-
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um stoloniferum, a highly palatable grass. However, some of
the KP and OW sample sites, although having a high cover
values for palatable grasses, had overall lower species rich-
ness values than some of the currently grazed sites at AP.

Table 7 presents a weighted correlation matrix for en-
vironmental (soils) variables in an analysis of 1997 data
for dry-mesic, mesic, wet-mesic alfic, and wet-mesic spodic
prairie. Environmental variable axis 1 for species data
(SPECAX1 in Table 7) is most positively correlated with
E_CHROMA (0.4397) and negatively correlated with
A_VALUE (-0.2942). The most positively correlated spe-
cies include Bartonia virginica, Dichanthelium erectifolium,
and Rhynchospora brachychaeta. The most negatively corre-
lated species are Gymnopogon brevifolius, Chapmannia flori-
dana, Polygala nana, and Quercus pumila. Environmental
variable axis 2 for species data (SPECAX2 in Table 7) is
most positively correlated with MUCKDPTH (0.5831),
MSNDDPTH (0.5044), and E_DEPTH (0.4760) and nega-
tively correlated with BH_CHROM (-0.3232) and
BH_VALUE (-0.3045). The most positively correlated
taxa include Aristida rhizomophora, Andropogon glomeratus
var. glaucopsis, and Aster reticulatus. These are common in
drier types of prairie where muck and mucky sand are not
present. The most negatively correlated taxa include Ale-
tris lutea, Eriocaulon decangulare and Sabatia grandiflora.
Environmental variable axis 3 for species data (SPECAX3
in Table 7) is most positively correlated with BW_CHROM
(0.5736) and negatively correlated with BH_HUE (-0.3564),
BH_PH (-0.3490), and A_CHROMA (-0.3449). The most
positively correlated species are Ludwigia suffruticosa and
Xyris platylepis. The most negatively correlated are Aletris
lutea, Eriocaulon decangulare, Rhynchospora ciliaris, and Sa-
batia grandiflora.

Environmental variable axis 1 for plot data (ENVIAX1
in Table 7) is positively correlated with E_CHROMA (0.5211)
and negatively correlated with A_VALUE (-0.3487). The
most positively correlated plots include those that classify
as wet-mesic spodic prairie. The most negatively correlat-
ed plots classify as dry-mesic or mesic prairie. Environ-
mental variable axis 2 for plot data (ENVIAX2 in Table 7)
is positively correlated with MUCKDPTH (0.6232), MSND-
DPTH (0.6232), and E_DEPTH (0.5882) and negatively
correlated with BH_CHROM (-0.3994) and BH_VALUE
(-0.3762). The most positively correlated plots classify as
mesic and wet-mesic spodic prairie. The most negatively
correlated plots classify as wet-mesic spodic or dry-mesic
prairie. Environmental variable axis 3 for plot data
(ENVIAX3 in Table 7) is positively correlated with
BW_CHROM (0.7012) and negatively correlated with
BH_HUE (-0.4356), BH_PH (-0.4266), and A_CHROM
(-0.4217). The most positively correlated plots classify as
wet-mesic spodic prairie. The most negatively correlated
plots classify as wet-mesic spodic or dry-mesic prairie.

Since there was some question as to whether any re-
cent hydrologic alteration at OW may have influenced
the relationships between vegetation and environmental
variables at this site, we performed a separate CCA analy-
sis excluding OW data. In this smaller dataset,
E_CHROMA remains the first selected environmental
variable explaining variance (0.17) in the vegetation da-
ta. This is slightly higher than the variance explained
(0.14) in the dataset which included OW (Table 2). The
depth of the E horizon (E_DEPTH) became the second

selected variable. Munsell chroma of the Bw horizon
(BW_CHROMA) and Munsell hue of the Bw horizon
(BW_HUE) moved up in importance, while pH of the Bh
horizon (BH_PH) and depth to the E horizon
(TOPOF_E) were less important. The variance explained
by the environmental variables selected in the CCA was
slightly higher (1.39) for the data set excluding the OW
plots versus the one including OW plots (1.35). This dif-
ference does not seem important enough to justify elimi-
nation of the OW plots from the CCA analysis.

Soil Sampling

A soil profile was obtained for each transect to deter-
mine the soil series for each transect location. We found
many discrepancies between the mapped soil series (on
county-level soil surveys) and the field determinations
based on site-specific soil sampling. This was not unex-
pected due to the relatively coarse scale of soil mapping
in county surveys, and the natural variation in soils in the
landscape over relatively short distances. Although the
soil profile of each transect was sampled and described,
much of the soil sampling data was inconsistent and in-
conclusive. The effects of an unusually wet summer and
fall in 1997 hindered our ability to sample soils at some
sites where diagnostic soil horizons were located below
the water table. It is essentially impossible using standard
soil sampling techniques to obtain a sample of a soil hori-
zon located below the water table, since the soil liquefies
and what soil remains in the soil auger when it is removed
is contaminated by surface soil horizons.

In addition, recent and historical changes in hydrolo-
gy in some sites may have created a lack of synchroniza-
tion between soil characteristics and current hydrology.
Soil sampling was conducted primarily as a surrogate for
direct measurement of hydrologic variation. If hydrolog-
ic changes have occurred at a site in recent decades, the
soil characteristics may not have changed sufficiently to
reflect the current hydrologic regime of the area. In some
cases, this results in multiple spodic layers, one of which
reflects the previous hydrologic regime and one the al-
tered hydrologic regime.

Another factor that influences the hydrology of soil
profiles is landscape heterogeneity (i.e., the proximity of
the transects to major drainage or ponding features).
The effects of nearby depression ponds are perhaps a sec-
ondary determinant of soil hydrology. During the dry sea-
son depression ponds may have little to no surface water.
This may lower the water table in adjacent prairies by
drawing groundwater towards the center of the depres-
sion. In contrast, in the wet season these depression
ponds may fill with water. In extreme wet seasons (such
as the summer and fall of 1997), depression ponds may
overflow and shallowly inundate the surrounding prairie.
Even in typical wet seasons the water table of the dry prai-
ries near depression ponds may be higher than that of
prairies located only a few meters farther from depres-
sion ponds. However, prairies located far from depres-
sions may also have high water tables for a longer period
due to the landscape being very poorly drained.

Landscape heterogeneity explains the lower correla-
tion between soil series and natural community type than
would be predicted by an idealized model of soil, hydrol-
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Table 7. Weighted correlation matrix for soils variables in Canonical Correspondence Analysis of 1997 data from dry-mesic, mesic, wet-mesic
alfic, and wet-mesic spodic prairie.

SPEC AX1 1.0000
SPEC AX2 -0.0462 1.0000
SPEC AX3 -0.0332 0.0069 1.0000
SPEC AX4 -0.0252 -0.0513 -0.0525 1.0000
ENVI AX1 0.8439 0.0000 0.0000 0.0000 1.0000
ENVI AX2 0.0000 0.8093 0.0001 0.0000 0.0000 1.0000
ENVI AX3 0.0000 0.0000 0.8181 0.0000 0.0000 0.0000 1.0000
ENVI AX4 0.0000 0.0000 0.0000 0.7346 0.0000 0.0000 0.0000 1.0000
MUCKDPTH -0.0121 0.5831 0.0015 0.2550 -0.0144 0.7205 0.0018 0.3472
MSNDDPTH 0.2335 0.5044 -0.0963 0.0950 0.2767 0.6232 -0.1177 0.1293
MCKSAND? 0.0486 0.0701 -0.0025 -0.2732 0.0576 0.0866 -0.0030 -0.3718
TOPOF_E -0.2315 -0.1464 -0.2941 0.1833 -0.2744 -0.1809 -0.3595 0.2495
TOPOFBH -0.1708 0.1583 -0.3366 0.0159 -0.2023 0.1956 -0.4115 0.0216
A_VALUE -0.2942 0.0963 -0.1637 0.1712 -0.3487 0.1190 -0.2001 0.2330
A_CHROMA 0.1734 0.1886 -0.3449 -0.0966 0.2055 0.2330 -0.4217 -0.1315
E_CHROMA 0.4397 -0.0657 0.3017 -0.0866 0.5211 -0.0813 0.3688 -0.1178
E_PH 0.1874 0.0296 -0.0315 0.2564 0.2220 0.0366 -0.0385 0.3490
E_DEPTH -0.0017 0.4760 -0.1708 -0.3277 -0.0021 0.5882 -0.2088 -0.4461
BH_HUE 0.0634 -0.1694 -0.3564 0.0946 0.0751 -0.2093 -0.4356 0.1288
BH_VALUE 0.0943 -0.3045 -0.3224 -0.0911 0.1118 -0.3762 -0.3940 -0.1240
BH_CHROM -0.1100 -0.3232 -0.2985 0.0343 -0.1304 -0.3994 -0.3648 0.0467
BH_PH 0.1903 -0.1174 -0.3490 0.0165 0.2255 -0.1450 -0.4266 0.0224
BW_HUE 0.2726 0.0092 0.1405 0.0877 0.3231 0.0113 0.1718 0.1194
BW_CHROM 0.1512 0.0999 0.5736 0.0637 0.1792 0.1234 0.7012 0.0867
BT_HUE -0.0848 -0.2398 -0.0543 -0.0792 -0.1004 -0.2963 -0.0663 -0.1078
BT_VALUE -0.1068 -0.2615 -0.0267 -0.1177 -0.1266 -0.3231 -0.0326 -0.1602

SPEC AX1 SPEC AX2 SPEC AX3 SPEC AX4 ENVI AX1 ENVI AX2 ENVI AX3 ENVI AX4

MUCKDPTH 1.0000
MSNDDPTH 0.5506 1.0000
MCKSAND? -0.0766 0.0191 1.0000
TOPOF_E 0.0946 0.2893 -0.1971 1.0000
TOPOFBH 0.0786 0.0811 0.0522 -0.0335 1.0000
A_VALUE 0.1386 -0.1016 -0.0059 -0.0287 -0.0895 1.0000
A_CHROMA 0.1113 0.0464 0.1217 0.0494 -0.1930 0.2898 1.0000
E_CHROMA 0.0516 0.1480 -0.0817 0.0004 -0.6152 -0.2655 0.3319 1.0000
E_PH 0.0964 0.3905 -0.2265 0.4073 -0.1706 -0.3825 -0.1208 0.2035
E_DEPTH 0.1610 0.2939 0.1699 -0.2753 0.6298 0.0435 0.0994 -0.2546
BH_HUE -0.0345 -0.1420 0.2552 0.1302 0.5170 -0.2296 -0.0809 -0.4072
BH_VALUE -0.1343 -0.2957 0.1002 0.0159 0.3346 -0.1447 0.0134 -0.1466
BH_CHROM -0.1386 -0.3342 -0.1154 0.0856 0.4317 -0.0278 -0.0564 -0.2681
BH_PH -0.0228 0.0256 0.1552 0.2395 0.5241 -0.3581 -0.0836 -0.2735
BW_HUE 0.0056 -0.0489 -0.0124 -0.1786 -0.6836 0.3286 0.1861 0.3152
BW_CHROM 0.0253 0.0525 -0.0254 -0.1728 -0.7182 0.1126 0.0380 0.5169
BT_HUE -0.1734 -0.2040 0.4859 -0.0721 0.1742 0.0744 -0.0828 -0.2834
BT_VALUE -0.1904 -0.3495 0.4171 -0.1969 0.2214 0.2350 -0.0355 -0.2836

MUCKDPTH MSNDDPTH MCKSAND? TOPOF_E TOPOFBH A_VALUE A_CHROMA E_CHROMA

E_PH 1.0000
E_DEPTH -0.2978 1.0000
BH_HUE 0.0699 0.0031 1.0000
BH_VALUE -0.1451 -0.0649 0.3835 1.0000
BH_CHROM -0.1307 -0.1217 0.3880 0.8539 1.0000
BH_PH 0.1338 0.0980 0.8198 0.4089 0.4246 1.0000
BW_HUE 0.0207 -0.2539 -0.3716 -0.3282 -0.3913 -0.4487 1.0000
BW_CHROM 0.0515 -0.2012 -0.6474 -0.6580 -0.7136 -0.6682 0.6808 1.0000
BT_HUE -0.1526 -0.0533 0.4686 0.1137 0.2280 0.2894 -0.1925 -0.2369
BT_VALUE -0.3222 0.0550 0.2592 0.3087 0.3813 0.1702 -0.1664 -0.2242

E_PH E_DEPTH BH_HUE BH_VALUE BH_CHROM BH_PH BW_HUE BW_CHROM

BT_HUE 1.0000
BT_VALUE 0.8507 1.0000

BT_HUE BT_VALUE
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ogy, and current vegetation composition. Although there
is a tendency for dry-mesic prairie (NC1) to occur on the
driest soil series (Immokalee) and for acidic wet prairie
(NC5) to occur on the wettest type (Basinger), the
transects studied do not show a stepwise progression of
soil correlations with intermediate moisture (mesic to
wet-mesic) community types. Therefore, mapped soil se-
ries and even field-determined soil series can only be
used as a guide in determining the prairie community
type (dry-mesic, mesic, wet-mesic, wet prairie, etc.) since
a soil series may support more than one type, or a given
type may occur on several different soil series.

Species Composition, Coefficients of Similarity, 
and Species Richness

Species Composition

A total of 276 vascular plant taxa were present in the
sampling plots. The total number of species sampled in
each community type is given in Table 8. Both wet prairie
community types (acidic and calcareous) had the highest
number of taxa, although fewer transects of these types
were sampled than of mesic and wet-mesic spodic types.
The dry-mesic, mesic, and wet-mesic (spodic and alfic)
prairies had a lower percentage of the total taxa (63%) as
compared to the wet prairies (acidic and calcareous) with
83%. A total of 175 taxa were sampled in the dry-mesic,
mesic, and wet-mesic (spodic and alfic) prairies which
represents 27% of the 658 taxa found in the flora of the
Florida dry prairie landscape (Orzell and Bridges 2006a).

Of the 658 taxa comprising the Florida dry prairie
landscape flora, 302 taxa were recorded within the dry
prairie subset (Orzell and Bridges 2006a). The dry prairie
subset (excluding hammock and wetland plants) consists
of the 302 taxa recorded during floristic surveys of the
dry-mesic, mesic, and wet-mesic (alfic and spodic) prairie
community types in Orzell and Bridges (2006a). Of the
302 taxa in the dry prairie flora subset, 175 (58%) were
sampled within plots in this study. Of the 271 taxa that
compose the flora of the Kissimmee River region dry prai-
ries (dry-mesic, mesic, wet-mesic spodic, wet-mesic alfic)
based upon floristic surveys presented in Orzell and
Bridges (2006a) we sampled 175 (65%) within plots in
this study. The remaining 35% of the flora of the dry-
mesic to wet-mesic prairie continuum in the Kissimmee
River region of Florida dry prairie was not included in any
of the sampling in this study.

Coefficients of Similarity

The strongest affinities are between mesic and wet-
mesic spodic prairie (0.69) and between dry-mesic and
mesic prairie (0.68) (Table 9). The next strongest similar-
ities are between wet-mesic alfic and dry-mesic prairies
(0.58), wet-mesic alfic and both wet-mesic spodic and
mesic prairies (both =0.57), wet-mesic spodic and dry-
mesic prairies (0.52), and wet-mesic spodic and acidic wet
prairie (0.51). More dissimilar are mesic and wet prairies
(0.41), and wet-mesic alfic and acidic wet prairie (0.35).
The weakest coefficients are between acidic wet and dry-
mesic prairie (0.26) and between calcareous wet prairie
and all other types (0.20 to 0.28). Even the highest coef-
ficients of similarity between these communities are in
the same range as those between different recognized
community types (~ associations) in most regions of the
United States, and the lowest values are similar to differ-
ences between community classes (~ alliances).

The calcareous wet prairie supports a flora with nar-
row niche breadths within the Florida dry prairie land-
scape. It is highly dissimilar to the more acidic substrates
of dry prairie, including that of the typical acidic wet prai-
rie community type. The distinctiveness of the calcareous
wet prairie is described in more detail elsewhere in this
volume (Orzell and Bridges 2006b). Conversely, broader
niche breadths for mesic and dry-mesic species result in
relatively high coefficients of similarities between the dry-
mesic, mesic, and wet-mesic prairie types. Seasonally
perched water tables in the wet-mesic spodic prairie con-
tribute to the moderately strong coefficient of similarity
to the acidic wet prairie. These data mirror the trend in
eigenvalue scores from the TWINSPAN analysis. Where
eigenvalues are low, coefficients of similarity are high,
and vice-versa. They also mirror the results from three-di-
mensional plots of the CCA analysis, where similar types
cluster together and dissimilar types appear as predomi-
nately outlying clusters of plots.

Species Richness

The average number of species per 1-m2 plot for the
entire data set is 21.6. The median and modal number of
species per plot are both 21, the standard deviation of the
mean is 5.0, and species richness is normally distributed.
There is wide variation in the number of species per 1 m2,
ranging from nine to forty-one. Species richness by com-
munity type within each of the four study areas (based on
only the 1995-1997 data sets) is given in Table 10. The

Table 8. Number of species by community type.

Community type

All 6 1-4 5-6
1

DM
2
M

3
WMS

4
WMA

5
AW

6
CW

# of species (% of total) 96
 (35%)

115
 (42%)

141
 (51%)

86
 (31%)

145 
(53%)

187
 (68%)

276
(100%)

175
(63%)

230
(83%)

# of restricted species
(% of community total)

6
 (6%)

3 
(2%)

8
 (6%)

1 
(1%)

13
 (9%)

65 
(35%)

# of restricted species with IV >2
(% of community total)

4
(4%)

2
 (2%)

1 
(1%)

1
 (1%)

6 
(4%)

47
 (32%)

DM = Dry-mesic, M = Mesic, WMS = Wet-mesic spodic, WMA = Wet-mesic alfic, AW = Acidic wet, CW = Calcareous wet prairie.
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largest number of plots contained from 16-28 species,
with few plots much lower or higher than the average.
Plots with the highest species richness are the calcareous
wet prairie while those with the fewest species tended to
be mostly in the dry-mesic prairie, in areas dominated by
large patches of clonal shrubs.

There are no major differences in species richness
values between the four study sites (Table 10), based on
the mean number of species. Slight differences between
the four study areas in the mean number of species per
plot can be attributed to the unequal number of transects
of each natural community type between the four sites.
There is a strong tendency for greater species richness in
the wetter communities as compared to the drier commu-
nities. Dry-mesic prairie has the fewest species per plot,
wet acidic and calcareous wet prairie have the highest
number, with mesic and wet-mesic (spodic and alfic) hav-
ing intermediate levels. Species richness differences be-
tween mesic and wet-mesic prairie types are rather small,
and likely are more related to site characteristics than to
inherent differences between the communities.

At the transect level, there is also a trend for increased
species richness with increasing moisture levels. Dry-mesic
prairie had an average of 53 species per transect area (42-
65 range), the lowest of the community types. Mesic prai-
rie averaged 57 species per transect area (47-67 range),
and although the range is similar to dry-mesic prairie, the
mean indicates a clear trend towards greater species rich-
ness. Wet-mesic spodic averaged 68 species per transect
area (53-82 range), giving a clear indication of increasing
species richness at the 1-m2 scale. Transects have been
sampled in calcareous wet prairie with as many as 120 spe-
cies in a 10-plot transect (Orzell and Bridges 2006b).

Description of Florida Dry Prairie Community Types

Six prairie community types are recognized within
the Kissimmee River region of Florida dry prairie. Four
dry to wet-mesic community types comprise the upland,
somewhat poorly drained to poorly drained continuum
of Florida dry prairie: dry-mesic (NC 1), mesic (NC 2),
wet-mesic alfic (NC 3), and wet-mesic spodic (NC 4). The
two types of seasonally wet, very poorly drained prairies
are acidic wet prairie (NC 5) and calcareous wet prairie
(NC 6). Although the seasonally wet prairie types are part
of the Florida dry prairie landscape they are examples of
“wet prairie” rather than “dry prairie” at the community
class or alliance level.

Definitions used in the community descriptions es-
sentially follow those of Curtis (1959) for constant, differ-
ential, dominant, prevalent, restricted, and modal taxa.
Constant species for the entire prairie landscape are
those with the highest importance values that occur in all
six community types (Table 11). Differential species are
those taxa that are more successful in one of a pair of re-
lated communities than in the other, and are discussed
under each community type description. Dominant spe-
cies are those with the highest average cover values in
each community type (Table 12). Modal species are those
with their highest importance value in a particular com-
munity type. We have further limited modal species to
those with an IV that is more than twice that in any other
community type (Table 13). Prevalent species are those
species occurring in more than one community type, but
which have relative frequencies of 50% or greater in par-
ticular community types (Table 14). In other words, prev-
alent species are those that occur in the majority of plots,
but not necessarily with enough cover to be dominant.
Restricted species are those that were sampled in only
one community type (Table 15). Restricted species are
not necessarily restricted to this community type in the
context of the larger regional landscape, and most occur
in other community types in south-central Florida. Most
of the species considered as prevalent, modal, or restrict-
ed species within these prairie community types also in-
habit other habitats in south-central Florida, and may
actually be more successful in communities not under
discussion. This is particularly true for many of dry-mesic,
mesic, and wet-mesic taxa, which also occur respectively
in dry-mesic, mesic, or wet-mesic pinelands in south-cen-
tral Florida.

The following codes are used in the community de-
scriptions: RF = relative frequency, the percentage of all
plots of a type in which a plant was recorded; IV = impor-
tance value, the sum of the average cover and relative fre-
quency values. In order to provide a geographic context
to the community type descriptions, the distribution of
endemic taxa and their south-central Florida habitat pref-
erences are also given.

Although our community descriptions are based
upon analysis of quantitative data, they are also somewhat
subjective and idealized, and may not adequately address
all the intrinsic variation within these community types
across the Florida dry prairie continuum. Florida dry prai-
rie community types intergrade along rather gradual and
subtle environmental gradients. In some areas these have
been obscured by past land-use practices (overgrazing,

Table 9. Coefficient of similarity.

Community
type DM M WMS WMA AW CW

DM 1.00
M 0.68 1.00
WMS 0.52 0.69 1.00
WMA 0.58 0.57 0.57 1.00
AW 0.26 0.41 0.51 0.35 1.00
CW 0.20 0.23 0.28 0.23 0.21 1.00

DM = Dry-mesic, M = mesic, WMS = Wet-mesic spodic, WMA =
Wet-mesic alfic, AW = Acidic wet, CW = Calcareous wet prairie.

Table 10. Species richness values from 1-m2 plots by study site and
natural community type. Based only on 1995-1997 sampling.

Study site*

Community type**

DM M WMS WMA AW CW

AP 19.3 23.5 24.4 19.1 — —
KP 20.7 — 20.5 — 26.1 —
OW — 21.6 22.9 — — 28.9
TL 19.3 19.1 20.1 — 24.5 —

*AP = Avon Park Air Force Range, KP = Kissimmee Prairie Preserve
State Park, OW = Ordway-Whittell Kissimmee Prairie Sanctuary, TL =
Three Lakes Wildlife Management Area.
**DM = Dry-mesic, M = mesic, WMS = Wet-mesic spodic, WMA =
Wet-mesic alfic, AW = Acidic wet, CW = Calcareous wet prairie.
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drainage, alteration of the fire regime). As such, identifi-
cation of the community type at a given point on the Flor-
ida dry prairie landscape may be challenging, especially
in areas where the soil or vegetation has been altered.

Dry-mesic Prairie (NC1)

Dry-mesic prairie occurs on poorly drained to some-
what poorly drained inter-drainage flatlands within the
Florida dry prairie landscape. The sandy soils of the dry-
mesic prairie have a pronounced Bh horizon that results
in a perched wet-season water table, but rarely with ex-
tended periods of surface saturation. These soils may be-

come droughty during the winter dry-season (Goldman
and Orzell 2000). Most of the soils are arenic or aeric
haplaquods, primarily of the Immokalee and Myakka se-
ries (Bridges and Reese 1999, Goldman and Orzell 2000).
The average cover of bare ground in the plots was 17.6%,
a rather high percentage for the prairie landscape. The
soil surface has some organic staining from past high wa-
ter-table events, but with little or no litter present in fre-
quently burned examples.

Dry-mesic prairie is dominated by Quercus minima, Aris-
tida beyrichiana, Serenoa repens, Lyonia fruticosa, and Lyonia
lucida (Fig. 2), the top three of which are also dominant in
the mesic and wet-mesic spodic community types (Table

Table 11. Species with high constancy values (highest importance values) by community type for taxa present in all six community types.

Species

Community type

DM M WMS WMA AW CW

Species with highest IV in DM
Dichanthelium ensifolium var. unciphyllum 96.6* 93.4 25.1 75.8 1.3 2.8
Hedyotis uniflora 24.9* 7.3 14.6 1.7 5.0 16.5
Hypoxis juncea 26.1* 18.8 20.7 6.7 3.8 7.3
Paspalum setaceum 61.3* 56.0 20.7 8.4 1.3 4.6
Scleria pauciflora 71.7* 65.0 23.4 11.7 3.8 7.4

Species with highest IV in M
Andropogon gyrans var. gyrans 18.7 31.5* 2.6 1.7 2.5 0.9
Pityopsis graminifolia 59.9 73.4* 34.5 38.6 6.3 2.8
Quercus minima 111.2 121.7* 99.2 116.1 34.9 38.7
Schizachyrium stoloniferum 18.7 28.4* 20.6 3.4 15.9 0.9
Serenoa repens 69.4 74.4* 40.2 26.0 6.3 5.1

Species with highest IV in WMS
Ctenium aromaticum** 1.2 4.7 71.1* 6.7 28.4 2.8
Drosera brevifolia 33.6 55.3 59.5* 10.1 1.3 6.4
Erigeron vernus** 8.7 11.9 46.1* 8.4 3.8 3.7
Ilex glabra 1.6 6.9 10.2* 7.6 1.3 6.7
Rhexia nuttallii 24.9 48.6 66.4* 38.5 7.6 0.9

Species with highest IV in WMA
Aristida beyrichiana 116.4 110.2 122.5 127.5* 122.3 54.6
Bigelowia nudata subsp. australis 1.2 1.0 62.3 70.8* 68.5 29.7
Dichanthelium portoricense 77.4 66.0 60.4 94.4* 8.8 4.6
Dichanthelium strigosum var. glabrescens 11.3 7.8 76.5 86.4* 30.4 28.7
Eupatorium recurvans 7.5 19.4 28.5 50.5* 6.3 0.9
Lachnocaulon anceps 17.5 39.9 68.5 93.6* 65.8 15.6
Sorghastrum secundum 48.1 58.4 14.8 94.8* 1.3 0.9
Xyris elliottii 7.4 18.0 75.5 104.3* 43.1 4.6

Species with highest IV in AW
Amphicarpum muhlenbergianum 7.4 34.5 78.6 47.2 96.5* 55.3
Aster dumosus 2.5 5.2 20.7 1.7 32.7* 28.6
Euthamia tenuifolia 12.5 23.1 31.1 33.7 36.9* 27.6
Ludwigia maritima 9.9 6.3 11.2 3.4 12.6* 9.2
Scleria reticularis 24.9 40.0 102.5 99.8 104.7* 80.4
Utricularia subulata 23.6 32.4 62.0 31.8 63.0* 27.5
Xyris flabelliformis 13.7 20.8 20.6 13.4 23.9* 5.5
Xyris floridana 1.2 2.6 45.6 8.4 80.7* 35.8

Species with highest IV in CW
Andropogon virginicus var. glaucus 7.5 17.8 25.1 18.5 19.0 31.5*
Eragrostis elliottii 3.7 19.9 45.1 55.6 50.4 77.7*
Panicum tenerum 1.2 0.5 2.6 6.9 12.7 24.1*
Sisyrinchium angustifolium** 7.5 7.3 1.7 10.0 12.6 35.8*

DM = Dry-mesic, M = Mesic, WMS = Wet-mesic spodic, WMA = Wet-mesic alfic, AW = Acidic wet, CW = Calcareous wet prairie.
*Highest IV for species.
**Species with IV >2× all others in 1 community type.
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12). Of the 276 taxa sampled, 96 (35%) occur in the dry-
mesic prairie plots, with 36 reaching their highest IV in
dry-mesic prairie. Constant species of the prairie land-
scape that have their highest IV in dry-mesic prairie are
Dichanthelium ensifolium var. unciphyllum, Hedyotis uniflora,
Hypoxis juncea, Paspalum setaceum, and Scleria pauciflora (Ta-
ble 11). Twenty taxa are prevalent species of dry-mesic
prairie, i.e., they have RF values greater than 50% (Table
14). Six of the 20 prevalent taxa (Hypericum reductum, Lia-
tris laevigata, Andropogon ternarius var. cabanisii, Gaylussacia
dumosa, Gymnopogon chapmanianus, and Fimbristylis puberu-
la) are prevalent in no other type (Table 14). These six
could be considered as characteristic of dry-mesic prairie
in the Florida dry prairie landscape. Andropogon ternarius
var. cabanisii (Poaceae) is endemic to peninsular Florida,
while Gymnopogon chapmanianus (Poaceae) and Liatris lae-
vigata (Asteraceae) are nearly endemic to Florida.

Other taxa with higher IV in dry-mesic prairie than the
other Florida dry prairie community types (although they
are common in other south-central Florida plant commu-
nities, particularly pine savanna-flatwoods) are Andropogon
glomeratus var. glaucopsis, Buchnera americana, Crotolaria ro-
tundifolia, Elephantopus elatus, Galactia regularis, Lyonia luci-
da, Tephrosia hispidula, and Vaccinum myrsinites. Calopogon
multiflorus (Orchidaceae), not recorded in our sampling
due to our sampling season, is a vernal-flowering perenni-
al forb that is frequent in dry-mesic prairie/pinelands in
peninsular Florida (Goldman and Orzell 2000).

Some species with higher IV in dry-mesic prairie as
compared to other Florida dry prairie community types
also occur commonly in scrubby flatwoods and other xeric
sandy habitats. These include Befaria racemosa, Bulbostylis
ciliatifolia, Chamaecrista nictitans var. aspera, Carphephorus
corymbosus, Chapmannia floridana, Cnidoscolus stimulosus,
Cyperus retrosus, Elephantopus elatus, Helianthemum corymbo-
sum, Hypericum tetrapetalum, Lygodesmia aphylla, Phoebanthus
grandiflorus, Polygala nana, and Smilax auriculata. Of these,

six (B. ciliatifolia, C. floridana, G. regularis, H. corymbosum, P.
nana, and S. auriculata) are restricted to dry-mesic prairie
of the Florida dry prairie community types. Chapmannia
floridana (Fabaceae), a monotypic genus endemic to pen-
insular Florida (Gunn et al.1980), occurs in dry-mesic to
xeric Florida plant communities. Phoebanthus grandiflorus
(Asteraceae) is endemic to north and central peninsular
Florida where it is found in dry-mesic sandy to xeric Flori-
da plant communities. Dry-mesic prairies are floristically
distinguished from scrubby flatwoods and other xeric
sandy plant communities in the prairie/pineland land-
scape by the general absence of otherwise common xeric
species in south-central Florida such as scrub oaks (Quer-
cus myrtifolia, Q. chapmanii, Q. geminata) and herbaceous
species such as Digitaria villosa and Palafoxia integrifolia.

Ten of the modal species of dry-mesic prairie are list-
ed in Table 13. Two of these are the semi-evergreen, eri-
caceous shrubs Lyonia lucida and L. fruticosa. These and
14 other shrubs with high cover values (i.e., Quercus mini-
ma and Serenoa repens) give dry-mesic prairie the highest
mean shrub cover (42%) recorded in the six sampled
community types. Many of these are long-lived colonial
shrubs, capable of resprouting or with other post-fire re-
covery adaptations for surviving frequent fires (Maliakal
et al. 2000). While the largest number of species of dry-
mesic prairie are forbs (41% of total species), forbs have
only 6.4% mean cover. In contrast, grasses, with 24% of
the number of species have 26% mean cover. The aver-
age cover of rhizomatous or stoloniferous graminoids
(grasses+sedges) is much less (1.5%) in dry-mesic prairie
as compared to mesic prairie (4.5%), despite having the
same total graminoid cover (33%).

Mesic Prairie (NC2)

Mesic prairie historically occupied vast expanses of
the dry prairie landscape, where it formed the upland

Table 12. Dominant species* values by community type. Average cover values for top 5 species in each community type.

Species

Community type

DM M WMS WMA AW CW

Andropogon brachystachyus — 1.99 — — — —
Aristida beyrichiana 16.42 13.85 23.37 27.53 28.54 4.61
Ctenium aromaticum — — 3.58 — — —
Dichanthelium ensifolium var. unciphyllum — 1.72 — — — —
Licania michauxii — — — 2.70 — —
Liatris spicata — — — — 1.60 —
Lyonia fruticosa 2.87 — — — — —
Lyonia lucida 2.60 — — — — —
Muhlenbergia sericea — — — — — 5.80
Myrica cerifera — — — — — 2.33
Quercus minima 19.79 25.37 13.70 17.73 — 2.32
Rhynchospora divergens — — — — — 2.52
Schizachyrium stoloniferum — — — — 3.43 —
Scleria hirtella — — — — 1.89 —
Scleria reticularis — — — — 4.65 —
Serenoa repens 8.95 11.16 5.97 — — —
Syngonanthus flavidulus — — — 2.26 — —
Xyris elliottii — — 3.72 4.29 — —

DM = Dry-mesic, M = Mesic, WMS = Wet-mesic spodic, WMA = Wet-mesic alfic, AW = Acidic wet, CW = Calcareous wet prairie.
*Note: Cover values are listed for a species only if it is in the top 5 for the community type. Therefore, a species may be present in a commu-
nity for which no cover value is shown.
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matrix with dry-mesic prairie on broad, inter-drainage
flatlands. It occurs in slightly lower landscape positions or
on soils with shallower spodic layers than dry-mesic prai-
rie. The soils may be saturated to the surface for a few
weeks or longer during the wet summer season, but are
rarely inundated. After high rainfall events, or when pre-

cipitation is above normal, there can be a few cm of sur-
face water for days or a few weeks. Most areas become
droughty during the winter and spring dry season, when
the water table drops below the spodic layer. Mesic prai-
rie occurs on several soil series, including Immokalee,
Myakka, EauGallie, Oldsmar, Smyrna, and Malabar. All of

Table 13. Modal species, those species for which the importance value in one community is at least 2× the importance values in other com-
munities. All modal species are listed for dry-mesic (10), mesic (4), wet-mesic spodic (6), wet-mesic alfic (3). Only the top 10 modal species
out of 30 each for acidic wet and calcareous wet prairie are listed.

Species

Community type

DM M WMS WMA AW CW

DM
Andropogon ternarius var. cabanisii 61.4 21.1 30.4 5.0 — 4.7
Lyonia fruticosa 48.5 20.4 0.9 1.7 — —
Lyonia lucida 24.8 2.1 — — — —
Carphephorus corymbosus 23.9 1.0 0.9 — — —
Crotalaria rotundifolia 17.5 2.6 — — — —
Tephrosia hispidula 16.3 1.6 — — — —
Cnidoscolus stimulosus 16.2 4.7 — — — —
Phoebanthus grandiflorus 11.2 2.1 — — — —
Cyperus retrorsus 8.7 0.5 — — — —
Elephantopus elatus 5.0 — — — 1.3 0.9

M
Carphephorus paniculatus 5.0 15.9 — — — —
Carphephorus odoratissimus var. subtropicanus 6.3 15.5 — 1.7 — —
Lachnocaulon beyrichianum — 7.3 — — 1.3 —
Asclepias pedicellata 1.2 6.8 1.7 1.7 — —

WMS
Ctenium aromaticum 1.2 4.7 71.1 6.7 28.4 2.8
Erigeron vernus 8.7 11.9 46.1 8.4 3.8 3.7
Polygala lutea — — 22.4 — 1.3 —
Burmannia capitata — — 7.8 — 1.3 1.8
Sabatia grandiflora 1.2 — 6.0 1.7 2.5 —
Aristida rhizomophora — 0.5 2.7 — — —

WMA
Liatris gracilis 6.2 7.3 0.9 93.1 — —
Licania michauxii 10.5 8.8 — 66.0 — —
Lachnanthes caroliniana — 5.2 18.2 62.4 3.8 0.9

AW
Eriocaulon decangulare — — 4.3 — 66.2 —
Eryngium yuccifolium — — 0.9 — 41.9 5.5
Scleria hirtella — — 0.9 — 41.9 —
Rhynchospora filifolia — — 3.5 — 40.7 —
Sacciolepis indica — — 1.7 — 31.5 2.8
Oxypolis filiformis — — 2.6 — 27.2 0.9
Hypericum fasciculatum — — — — 16.3 1.8
Gratiola ramosa — — 0.9 — 10.1 0.9
Hymenocallis palmeri — — — — 10.1 0.9
Xyris platylepis — — 0.9 — 8.8 0.9

CW
Ludwigia microcarpa — — — — 1.3 68.1
Eriocaulon ravenelii — — 0.9 — 2.5 65.0
Dichanthelium aciculare — — — — 8.8 62.8
Schizachyrium rhizomatum — — — — 3.8 59.2
Solidago stricta — 1.1 — — — 51.5
Liatris garberi — — 0.9 — — 48.1
Cirsium nuttallii — — — — 1.3 36.9
Fimbristylis autumnalis — — — — 1.3 34.2
Elionurus tripsacoides — — 0.9 — — 18.3
Iva microcephala — — — — 1.3 11.9

DM = Dry-mesic, M = Mesic, WMS = Wet-mesic spodic, WMA = Wet-mesic alfic, AW = Acidic wet, CW = Calcareous wet prairie.
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Table 14. Prevalent species. 59 taxa with a relative frequency (RF) of 50% or greater are listed and sorted by community type.

Species

Community type

DM
 n = 81 (%)

M 
n = 193 (%)

WMS
n = 117 (%)

WMA
n = 60 (%)

AW
n = 80 (%)

C W
n = 110 (%)

RF highest in DM (12)
Aristida beyrichiana 100 96 99 100 94 50
Dichanthelium ensifolium var. unciphyllum 95 92 — 75 — —
Hypericum reductum 73 — — — — —
Scleria pauciflora 70 64 — — — —
Liatris laevigata 64 — — — — —
Andropogon virginicus var. decipiens 63 55 — — — —
Andropogon ternarius var. cabanisii 60 — — — — —
Paspalum setaceum 60 55 — — — —
Gaylussacia dumosa 58 — — — — —
Gymnopogon chapmanianus 56 — — — — —
Eleocharis baldwinii 52 50 — — — —
Fimbristylis puberula 51 — — — — —

RF highest in M (4)
Pityopsis graminifolia 59 73 — — — —
Xyris caroliniana 57 66 — — — —
Serenoa repens 60 63 — — — —
Rhynchospora plumosa — 62 — — — —

RF highest in WMS (3)
Ctenium aromaticum — — 68 — — —
Rhexia nuttallii — — 66 — — —
Drosera brevifolia — 55 59 — — —

RF highest in WMA (15)
Aristida beyrichiana 100 96 99 100 94 50
Xyris elliottii - - 72 100 — —
Quercus minima 91 96 85 98 — —
Syngonanthus flavidulus 51 65 68 97 — —
Dichanthelium portoricense 77 65 60 93 — —
Sorghastrum secundum — 57 — 93 — —
Lachnocaulon anceps — — 68 92 65 —
Liatris gracilis — — — 92 — —
Dichanthelium strigosum var. glabrescens — — 75 85 — —
Rhynchospora fascicularis — — — 83 — —
Bigelowia nudata subsp. australis — — 62 70 68 —
Aristida spiciformis 59 59 — 63 — —
Licania michauxii — — — 63 — —
Lachnanthes caroliniana — — — 62 — —
Eupatorium recurvans — — — 50 — —

RF highest in AW (14)
Scleria reticularis — — 99 98 100 78
Amphicarpum muhlenbergianum — — 78 — 95 55
Centella asiatica — — — — 93 —
Dichanthelium leucothrix — — 53 — 88 —
Xyris floridana — — — — 80 —
Eriocaulon decangulare — — — — 65 —
Rhexia mariana — — — — 63 —
Utricularia subulata — — 62 — 63 —
Chaptalia tomentosa — — — — 56 —
Andropogon virginicus var. virginicus — — — — 55 —
Drosera capillaris — — — — 54 —
Hyptis alata — — — — 50 —
Lobelia glandulosa — — — — 50 —
Viola lanceolata — — — — 50 —

RF highest in CW (12)
Eragrostis elliottii — — — 55 50 76
Muhlenbergia sericea — — — — — 74
Rhynchospora divergens — — — — — 69
Ludwigia microcarpa — — — — — 66
Eriocaulon ravenelii — — — — — 64

DM = Dry-mesic, M = Mesic, WMS = Wet-mesic spodic, WMA = Wet-mesic alfic, AW = Acidic wet, CW = Calcareous wet prairie.
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these soils (except Malabar) have strong spodic layers.
Most of the mesic prairie soils are of the Myakka series
(Aeric Haplaquods), with some having shallower spodic
layers being the Smyrna series (Aeric Haplaquods).

The dominant species are Quercus minima, Aristida bey-
richiana, Serenoa repens, Andropogon brachystachyus, and
Dichanthelium ensifolium var. unciphyllum (Fig. 3). Of the
276 taxa sampled, 115 taxa (42%) occur in mesic prairie,
with 21 of these having their highest IV in mesic prairie.
This type is most similar to dry-mesic prairie, sharing 14
prevalent taxa (Table 14).

Dry-mesic and mesic prairies have many species in
common, with 126 (46%) of the 276 taxa sampled occur-
ring in one or both communities. Fifty-seven taxa have
their highest IV in either dry-mesic or mesic prairie. Eigh-
teen taxa were sampled only in one or both of these com-
munities, which could be considered differential species
of dry-mesic/mesic prairies. Of these 18, nine were sam-
pled only either in dry-mesic (6) or mesic prairies (3).
The other nine taxa could be considered characteristic
dry-mesic or mesic taxa within the Florida dry prairie/
pineland region of south-central Florida (Andropogon
glomeratus var. glaucopsis, Carphephorus paniculatus, Cnido-
scolus stimulosus, Crotalaria rotundifolia, Cyperus retrorsus,
Lechea torreyi, Lyonia lucida, Phoebanthus grandiflorus, and
Tephrosia hispidula).

Mesic prairie and dry-mesic prairie have the overall
highest shrub cover of the communities sampled (41.7%
and 42% respectively). However, when Serenoa repens is ex-
cluded, mesic prairie tends to be less shrubby than dry-
mesic sandy prairie. This is due to the lower IV for other
shrubs in mesic versus dry-mesic prairie, such as Lyonia
fruticosa (20.4 vs. 48.5), L. lucida (2.1 vs. 24.8), Hypericum
reductum (46.1 vs. 75.1) and Gaylussacia dumosa (38.0 vs.
59.6). Serenoa repens (saw palmetto) has its highest IV in
mesic prairie. Saw palmetto is a long-lived, ground-dwell-

ing palm that is resilient to fire, rapidly resprouting and
displaying strong episodic flowering responses following
burning (Abrahamson 1999). These traits make it ideally
adapted to Florida dry prairie with its naturally high fire-
return intervals.

Dichanthelium aciculare — — — — — 62
Pluchea rosea — — — — — 59
Scleria verticillata — — — — — 59
Schizachyrium rhizomatum — — — — — 57
Rhynchospora colorata — — — — — 56
Helenium pinnatifidum — — — — — 51
Solidago stricta — — — — — 51

Table 14. (Continued) Prevalent species. 59 taxa with a relative frequency (RF) of 50% or greater are listed and sorted by community type.

Species

Community type

DM
 n = 81 (%)

M 
n = 193 (%)

WMS
n = 117 (%)

WMA
n = 60 (%)

AW
n = 80 (%)

C W
n = 110 (%)

DM = Dry-mesic, M = Mesic, WMS = Wet-mesic spodic, WMA = Wet-mesic alfic, AW = Acidic wet, CW = Calcareous wet prairie.

Table 15. Number of restricted species.

Community type

DM M WMS WMA AW CW

# of restricted species 6 3 8 1 13 65
# of species 96 115 141 86 145 187
# of plots 81 193 117 60 80 110

DM = Dry-mesic, M = Mesic, WMS = Wet-mesic spodic, WMA =
Wet-mesic alfic, AW = Acidic wet, CW = Calcareous wet prairie.

Figure 2. Flowering individuals of Liatris laevigata (short-leaf gay-
feather), Carphephorus corymbosus (coastal-plain chaffhead), and
Pityopsis graminifolia (golden aster) are conspicuous in the Aristida
beyrichiana (wiregrass) and Serenoa repens (saw palmetto) ground
cover matrix of this dry-mesic prairie (NC1). Kissimmee Prairie Pre-
serve State Park, Okeechobee County, Florida. Site burned from a
lightning strike caused wildfire on 19 June 1997. Photo by Gary A. Re-
ese, October 1997.
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Constant prairie species with their highest IV in
mesic prairie include Andropogon gyrans var. gyrans (in-
cluding the “tenuous variant” of Campbell 1983), Pity-
opsis graminfolia, Quercus minima, Schizachyrium
stoloniferum, and Serenoa repens. Four of the 16 taxa with
RF greater than 50% (P. graminifolia, Rhynchospora plu-
mosa, S. repens, and Xyris caroliniana) have their highest
RF in mesic prairie (Table 14). Andropogon brachystachy-
us and Schizachyrium stoloniferum, both with broad
niche breadths in Florida dry prairie, have their high-
est IV in mesic prairie. Although Andropogon virginicus
var. decipiens (Poaceae) occurs in all the community
types (except for calcareous) it has its highest IV in dry-
mesic and mesic prairie, both significantly higher than
in the other three prairie community types. This vari-
ety is endemic to the southeastern coastal plain, rang-
ing from North Carolina south to Florida (Campbell
1983, 1986). Andropogon virginicus var. decipiens is a
cespitose perennial graminoid that is most frequent in
dry-mesic and mesic prairies and pinelands within
south-central Florida.

Four taxa (Asclepias pedicellata, Carphephorus panicula-
tus, Carphephorus odoratissimus var. subtropicanus, and Lach-
nocaulon beyrichianum) are modal species of mesic prairie
(Table 13). The genus Carphephorus is endemic to the
southeastern U.S., with four species that occur in Florida
dry prairie. In south-central Florida, C. paniculatus most
often occurs in mesic prairies and pinelands (Orzell and
Bridges 2002). Carphephorus odoratissimus var. subtropica-
nus (Asteraceae), a south-central Florida endemic (Orzell
and Bridges 2002), occurs in the fire-maintained pine
savanna-flatwoods/dry prairie landscape, where it is a
conspicuous, perennial, autumnal-flowering forb. It is
particularly frequent in Highlands, Polk, and
Okeechobee counties, the central portion of the Florida
dry prairie/pineland region (Orzell and Bridges 2002). It
replaces C. odoratissimus var. odoratissimus, which occurs
north of the south-central Florida dry prairie/pineland
region (Orzell and Bridges 2002). Lachnocaulon beyri-
chianum (Eriocaulaceae) is a near-endemic to Florida and
typically occurs on drier soils than L. anceps in south-cen-
tral Florida (Kral 2000). It is most common on dry sands,
particularly in scrubby flatwoods of south-central Florida.
Three taxa are restricted to mesic prairies in our sampling
data (Eupatorium rotundifolium, Mimosa quadrivalis var.
floridana, and Seymeria pectinata), but occur in other plant
communities in Florida and elsewhere in their range.

Wet-mesic Spodic Prairie (NC3)

Wet-mesic spodic prairie is transitional between
mesic and wet prairie, occurring at slightly lower land-
scape positions than mesic prairie. Wet-mesic spodic prai-
ries typically have a mucky sand soil surface layer, mostly
2-10 cm in depth. The typical soil series is Smyrna (Aeric
Haplaquods), sometimes with Malabar (Grossarenic
Ochraqualfs) in somewhat lower flats. Some examples oc-
cur on Myakka and EauGallie (Alfic Haplaquods) soils,
while other examples occur on Basinger and Valkaria
(Spodic Psammaquents) soils. The water table may satu-
rate the soil to the surface for extended periods during
the wet season but remains well below the surface for the
remainder of the year. Wet-mesic spodic prairies may
have standing surface water following significant wet sea-
son rainfall events, and at the maximum normal wet sea-
son water table.

The dominant species are Aristida beyrichiana, Quercus
minima, Serenoa repens, Xyris elliottii, and Ctenium aromati-
cum (Fig. 4). Wet-mesic prairie has less shrub cover (21%)
than in better drained prairie communities (42% in dry-
mesic and mesic), but only a minor decline in the num-
ber of shrub taxa (11, as compared to 14 in dry-mesic and
mesic) (Table 16). Ilex glabra, a common shrub found in
all the prairie community types, reaches its highest IV in
wet-mesic spodic prairie. There is a significant decrease
in the average cover values for other shrubs, such as Ser-
enoa repens and Quercus minima, as compared to mesic
prairie. There is an increase in total herbaceous (grasses
+ sedges + forbs) cover in wet-mesic spodic prairie
(63.9%), as compared to dry-mesic (39.4%) and mesic
(41.5%) prairies. These differences are likely due to the
wetter conditions of this type.

Of the 276 taxa sampled, 141 taxa (51%) occur in wet-
mesic spodic prairie. Although wet-mesic spodic and alfic

Figure 3. Flowering Liatris laevigata (short-leaf gayfeather) and Car-
phephorus paniculatus (hairy chaffhead), are conspicuous with Aris-
tida beyrichiana (wiregrass) and Serenoa repens (saw palmetto) in
this mesic prairie (NC2). Three Lakes Wildlife Management Area, Os-
ceola County, Florida. Site burned 4 February 1997. Photo by Gary A.
Reese, October 1997.
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prairies share 48 taxa with high IV’s, 26 taxa reach their
maximum IV in wet-mesic spodic prairie. These 26 taxa
characterize both wet-mesic prairies and wet-mesic pine-
lands in south-central Florida. Those not discussed else-
where in this community type description are
Carphephorus carnosus, Dichanthelium ensifolium var. ensifoli-
um, Drosera brevifolia, Pinguicula pumila, Polygala lutea,
Rhynchospora baldwinii, Rhynchospora pusilla, Sabatia grandi-
flora, Utricularia juncea, and Xyris ambigua. Carphephorus car-
nosus (Asteraceae), a south-central Florida endemic, has
its distribution centered within the Florida dry prairie/
pineland region, and is found in wet-mesic to wet prairies
and pinelands. The above listed taxa, the community
dominants, and Rhexia nuttallii, Ilex glabra, Rhynchospora
breviseta, and Syngonanthus flavidulus are indicative of wet-
mesic spodic prairie or pineland in south-central Florida.

Of the 16 prevalent species in this type, three have
their highest RF in this community—Ctenium aromaticum,
Drosera brevifolia, and Rhexia nuttallii (Table 14), with
R. nuttallii being near-endemic to Florida. Six taxa are
modal species in this type (Table 13). The modal species
Aristida rhizomophora (Poaceae) is a perennial, short rhi-
zomatous grass, in contrast to the bunch grass (cespitose)
habit of Aristida beyrichiana. Aristida rhizomophora is a pen-
insular Florida endemic that is nearly restricted to prai-
ries/pinelands east of the central Florida ridges on the
Atlantic coastal plain, what Harper (1921) described as
the “peninsular flatwoods, eastern division.” Aristida rhizo-
mophora can be locally abundant and is sometimes the
dominant ground-cover grass in pinelands. It also occurs
in drier plant communities outside the south-central
Florida dry prairie/pineland landscape.

Eight taxa were restricted in the sampling data to
wet-mesic spodic prairie. These are Aster reticulatus, Bar-

Figure 4. Serenoa repens (saw palmetto), Quercus minima (dwarf live
oak), in foreground center of photo. Aristida beyrichiana (wiregrass),
and a few flowering Bigelowia nudata subsp. australis (South Florida
rayless-goldenrod) in a wet-mesic spodic prairie (NC3). Site partially
burned during the lightning season by a prescribed fire on 12-13 June
1997 and partially burned during a non-lightning season by a pre-
scribed fire on 4 February 1997. Note the profuse flowering response
from A. beyrichiana to the lightning season fire (upper left of photo).
The response of the ground cover vegetation to the non-lightning sea-
son burn is shown in the lower right of the photo separated by a
plowed fire-lane. Three Lakes Wildlife Management Area, Osceola
County, Florida. Photo by Gary A. Reese, October 1997.
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tonia virginica, Burmannia biflora, Calopogon pallidus, Po-
lygala cruciata, Rhynchospora brachychaeta, Rhynchospora
cephalantha, and Rhynchospora ciliaris. These are frequent
in seepage slopes and other wet habitats in south-central
Florida. Rhynchospora brachychaeta (Cyperaceae), a
cespitose, filiform sedge, is easily overlooked but closely
associated with wet-mesic prairies and pinelands in
south-central Florida. It also occurs in Central America
and rarely in southern Alabama and southern Mississip-
pi (Kral 2003).

Wet-mesic Alfic Prairie (NC4)

Wet-mesic alfic prairie occurs on poorly drained flats
on alfisols (Malabar—Grossarenic Ochraqualfs) with an
argillic horizon (translocated clay layer) or in areas with
alfic soil subgroups. Alfisols with a relatively deep argillic
layer (over 100 cm deep) may provide longer hydroperi-
ods than spodosols with a similarly deep spodic layer.
Carter (1995) found that the argillic horizons in Oldsmar
(Alfic Arenic Haplaquods) and EauGallie (Alfic Hapla-
quods) soils have lower permeability than typical spodo-
sols. The water table may remain above the surface for
longer periods than in the wet-mesic spodic prairie. Con-
sequently, although they may be extremely droughty in
the winter dry season, alfisols or alfic soils in flat land-
scapes may be saturated to the soil surface or shallowly in-
undated for a month or more during the summer wet
season.

The dominant species are Aristida beyrichiana, Quer-
cus minima, Xyris elliottii, Licania michauxii, and Syngo-
nathus flavidulus (Fig. 5). Wet-mesic alfic prairie is a
previously unrecognized community type in south-cen-
tral Florida. Despite having a RF of 25%, the low average
cover (1.03%) of saw palmetto (Serenoa repens) differen-
tiates this community from the dry-mesic, mesic, and
wet-mesic spodic prairie communities. Serenoa repens is
widely scattered in this community and tends to be

stunted, with decumbent, creeping stems. This stunted
form of growth is in contrast to the robust, more upright
or erect multi-stemmed plants of S. repens in most Flori-
da pinelands. The juxtaposition of Q. minima, a dry-
mesic indicator species, with X. elliottii and S. flavidulus
(facultative wetland species) in this type is likely due to
extreme seasonal fluctuations in soil moisture. Xyris el-
liottii is a wet-mesic differential species, with an IV of
104.3 in wet-mesic alfic and 75.5 in wet-mesic spodic
prairie (Table 11). It also commonly occurs in seepage
slopes, sandy margins of depressions, and wet-mesic
pinelands in south-central Florida. Syngonanthus flavidu-
lus (Cyperaceae), a diminutive, rosulate species of pipe-
wort, frequents bare exposed sandy soil in the wet-mesic
alfic prairie. The average percent bare ground is highest
(29.1%) in the wet-mesic alfic prairie compared to the
other sampled community types.

Of the 276 taxa sampled, 86 (31%) occur in the wet-
mesic alfic prairie, with 20 of these having their highest
IV in wet-mesic alfic prairie. The eight taxa with high con-
stancy values (Table 11) and the 19 prevalent taxa (Table
14) include taxa with both dry and wet habitat affinities.
Species with higher IV in wet-mesic alfic prairie than in
wet-mesic spodic prairie (differential species) include
Aristida spiciformis, Bigelowia nudata subsp. australis, Eupa-
torium recurvans, Hypericum tetrapetalum, Lachnocaulon an-
ceps, Liatris gracilis, Licania michauxii, Marshallia tenuifolia,
Polygala rugelii, Polygala setacea, Rhynchospora fascicularis,
Sabatia brevifolia, Sorghastrum secundum, Syngonanthus fla-
vidulus, and Xyris elliottii. Bigelowia nudata subsp. australis
(Asteraceae) is a constant prairie species having its high-
est IV in wet-mesic prairie (70.8) and acidic wet prairie
(68.5). Bigelowia nudata subsp. australis is a peninsular
Florida endemic frequently encountered in Florida wet-
mesic and wet prairies/pinelands. Liatris gracilis, a south-
eastern coastal plain endemic autumnal-flowering com-
posite, and Hypericum tetrapetalum, a suffrutescent sub-
shrub, both reach their highest IV in wet-mesic alfic prai-
rie. The abundance of Licania michauxii, often consid-
ered a xeric sand species, indicates that the community
becomes droughty. Other species with their highest IV in
wet-mesic alfic prairie, but which do not differentiate it
from other prairie community types include Aristida beyri-
chiana, Axonopus compressus, Dichanthelium portoricense,
Dichanthelium strigosum var. glabrescens, and Lachnanthes
caroliniana.

Acidic Wet Prairie (NC5)

Acidic wet prairies are common on the Osceola
Plain in both Florida dry prairie and pineland land-
scapes. In the Florida dry prairie landscape acidic wet
prairies occur in broad depressions not deep enough to
support depression marsh vegetation. Wet prairie also
occurs in broad shallow drainageways that form the wet-
season hydrologic connections between depression
marshes. These conduct sheet flow of surface water in
otherwise undrained areas. Wiregrass-dominated wet
prairies also are frequent in central Florida pineland
landscapes as seasonally flooded areas waterward of
pinelands and landward of longer-hydroperiod marshes
or cypress domes.

Figure 5. Note patchy, clumped distribution of Serenoa repens (saw
palmetto). Liatris gracilis (slender gayfeather), Euthamia tenuifolia
(flat-topped goldenrod), and Xyris elliottii (Elliott’s yellow-eyed grass)
in a wet-mesic alfic prairie (NC4). Avon Park Air Force Range, High-
lands County, Florida. Site burned 17 March 1997. Photo by Gary A.
Reese, November 1997.
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Acidic wet prairies are seasonal short-hydroperiod
herbaceous-dominated wetlands. Annual shallow flood-
ing usually occurs during the wet season (June-Septem-
ber, sometimes into October) with gradual drying
conditions during the fall. They are usually not inundat-
ed from the winter dry season through spring. Typically,
acidic wet prairies have a few cm of surface water during
the summer wet season, but are rarely flooded more
than 30 cm deep. Although wet prairies fill with rainfall
rather rapidly after the onset of the wet season, they are
usually interconnected or flow into deeper wetlands
that function as outlets for excess surface runoff. Even
when these prairies are not flooded the soil may still be
saturated to the surface for extended periods during the
wet season. The short hydroperiod of two to four
months, dry-down events, and fire interact in acidic wet
prairies to prevent the accumulation of muck. Neverthe-
less, the hydroperiod is variable, since it is linked to
ENSO climatic indices and to the timing of the onset of
the summer rainy season. Winter precipitation increases
during the El Niño phase of ENSO and decreases dur-
ing the La Niña phase, thereby directly affecting water

levels in seasonal wetlands (Beckage and Platt 2003).
Yearly variation in the onset of the summer rainy season
also influences the hydroperiod of wet prairies. Wet
prairies bordering depressional wetlands sometimes
flood to the extent that there is mortality of wiregrass
clumps.

Acidic wet prairies typically develop on wet sandy en-
tisols with a poorly developed spodic layer. Basinger
(Spodic Psammaquents) is the most characteristic soil
series of acidic wet prairies in the Florida dry prairie
landscape, as well as most pineland landscapes of cen-
tral Florida. A surface layer of muck or mucky sand, a
few cm in depth, is typical in wet prairie soils. Below the
shallow mucky surface is often a whitish sand layer, ap-
pearing washed, due to water level fluctuations. The
weak spodic layer may be no more than organic stained
sand. Wet prairies also develop on Valkaria (Spodic
Psammaquents) and Placid (Typic Humaquepts) soil se-
ries.

Acidic wet prairies are dominated by Aristida beyri-
chiana, Scleria reticularis, Schizachyrium stoloniferum, Scleria
hirtella, and Liatris spicata var. resinosa (Fig. 6). Of the 276

Figure 6. Note widely scattered patches of Serenoa repens (saw palmetto) and clump of Myrica cerifera (wax myrtle) with re-growth following
a non-lightning season prescribed burn in foreground. Oxypolis filiformis (water cowbane), Liatris spicata var. resinosa (spiked gayfeather),
Bigelowia nudata subsp. australis (South Florida rayless-goldenrod), Xyris ambigua (coastal-plain yellow-eyed grass) and Xyris elliottii (Elliott’s
yellow-eyed grass) are also flowering in this acidic wet prairie (NC5). Three Lakes Wildlife Management Area, Osceola County, Florida. Site
burned 4 February 1997. Photo by Gary A. Reese, October 1997.
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taxa sampled, 145 taxa (53%) occur in acidic wet prairies.
Sixty-six taxa reach their highest IV in acidic wet prairie,
36 of which are restricted to this type. The majority of
acidic wet prairie taxa are herbaceous species (136 taxa,
93.7%) accounting for 72.7% total cover, with woody spe-
cies having only about 3% cover. Eight constant species of
the prairie landscape have their highest IV in acidic wet
prairie (Table 11). Nineteen taxa are prevalent in acidic
wet prairie (Table 14). The top ten modal species in this
type are listed in Table 13.

Acidic wet prairie has the lowest mean shrub cover
(3.1%) of all the community types. There are only nine
woody species in the sample plots, with most of these be-
ing smaller stature shrubs (6). Saw palmetto (Serenoa
repens) is essentially absent (RF = 5%, mean cover =
1.32%, IV = 6.3), with the lowest values other than for
calcareous wet prairie. The ground cover consists chief-
ly of grasses (40% mean cover), sedges (16.4%), and
forbs (16.3%), with little or no cover of Sphagnum or
other mosses. Although Aristida beyrichiana is dominant,
most graminoids in this community are rhizomatous or
stoloniferous. Amphicarpum muhlenbergianum, Schizachyri-
um stoloniferum, and Scleria hirtella are rhizomatous spe-
cies that are co-dominant. Other grasses with high IV in
this community are Andropogon gyrans var. stenophyllus (=
A. perangustatus), Andropogon virginicus var. virginicus
(“smooth variant” sensu Campbell 1983), Dichanthelium
erectifolium, D. leucothrix, D. strigosum var. glabrescens, Gym-
nopogon brevifolius, Panicum hemitomum, Panicum longifoli-
um, Paspalum praecox, and Sacciolepis indica. Other sedges
with high IV in this type include Cyperus haspan, Eleo-
charis atropurpurea, Fuirena scirpoidea, Juncus scirpoides,
Rhynchospora chapmanii, R. filifolia, R. inundata, R. latifo-
lia, R. nitens, R. rariflora, R. tracyi, Scleria georgiana, and S.
reticularis.

Local hydroperiod is the primary determinant of veg-
etation in acidic wet prairies, much like in the Everglades
of south Florida (Gunderson 1994, Acosta and Perry
2002). Shorter hydroperiod wet prairies may be differen-
tiated by the following plants with high IV: Andropogon
virginicus var. virginicus (“smooth variant”), Aristida beyri-
chiana, Aletris lutea, Amphicarpum muhlenbergianum, Aster
dumosus, Chaptalia tomentosa, Coreopsis floridana, Ctenium
aromaticum, Dichanthelium leucothrix, Drosera capillaris, Erio-
caulon decangulare, Eryngium yuccifolium, Euphorbia inunda-
ta var. garrettii, Euthamia tenuifolia, Fuirena scirpodea,
Gratiola ramosa, Hypericum myrtifolium, Hyptis alata, Juncus
scirpoides, Liatris spicata, Lilium catesbaei, Linum medium
var. texanum, Lobelia glandulosa, L. paludosa, Ludwigia mar-
itima, Oxypolis filiformis, Physostegia purpurea, Paspalum
praecox, Rhexia mariana, Rhynchospora chapmanii, R. latifo-
lia, R. rariflora, Sacciolepis indica, Solidago fistulosa, Scleria
hirtella, S. reticularis, Utricularia subulata, Viola lanceolata,
Xyris flabelliformis, X. floridana, and X. platylepis. Longer-
hydroperiod wet prairies may be differentiated by the
following plants with high IV: Andropogon gyrans var.
stenophyllus, Centella asiatica, Dichanthelium erectifolium,
Eriocaulon compressum, Hymenocallis palmeri, Hypericum fas-
ciculatum, Ludwigia suffruticosa, Panicum hemitomum, Pros-
erpinaca pectinata, Rhynchospora filifolia, R. inundata, R.
tracyi, and Scleria georgiana.

Andropogon virginicus var. virginicus (“smooth vari-
ant” of Campbell 1983), should not be confused with

the weedy, disturbance-adapted, old-field variant of this
species. The “smooth variant” is closely associated with
wet prairies and margins of depression marshes in
south-central Florida and similar habitats elsewhere in
the southeastern coastal plain. Coreopsis floridana (Aster-
aceae) is a Florida endemic that occurs in wet prairies,
pinelands, and herbaceous seepage slopes in south-cen-
tral Florida (Smith 1976). Euphorbia inundata var. garret-
tii (Euphorbiaceae) is endemic to south-central Florida,
from southern Hillsborough County south to Collier
County. It is adapted to communities with alternating
soil saturation, inundation, and seasonal droughts
(Bridges and Orzell 2002). Hymenocallis palmeri (Amaryl-
lidaceae) is endemic to peninsular Florida. It is a bul-
bous herb that occurs in seasonally wet habitats,
primarily in central and south Florida but rarely extend-
ing northward (Herndon 1987, Smith and Flory 1990).
Carphephorus carnosus (Asteraceae), a south-central Flor-
ida endemic, although reaching its highest IV in wet-
mesic spodic prairie (36.5), also has a high IV (33.8) in
acidic wet prairie. Xyris floridana (Xyridaceae) is prima-
rily an outer coastal plain species that ranges from
southeastern North Carolina to southeastern Louisiana
(also in Central America), with the largest number of
collections from peninsular Florida (Bridges and Orzell
2003).

Calcareous Wet Prairie (NC6)

Calcareous wet prairie is described as a new commu-
nity type from south-central Florida. It occurs between
prairies or pinelands and the adjacent non-alluvial sea-
sonal wetlands, usually herbaceous drainages or depres-
sion ponds/marshes. Calcareous wet prairies are short-
hydroperiod (<4 months) communities that can have
shallow sheet flow during the wet season and potential
for somewhat droughty conditions during the dry sea-
son. During the wet season the soil may be saturated for
extended periods. This community type is similar to mu-
hly or marl prairies of south Florida, but differs in occur-
ing within an otherwise acidic prairie/pineland
landscape.

Calcareous wet prairies are usually found on
alfisols of the Bradenton, Felda, Wabasso, or Winder
soil series. A generalized soil sequence of this land-
scape from mesic to wet would be Wabasso - Felda -
Felda, frequently flooded. There is often exposed
hard whitish surface soil, perhaps indicating removal
of the sandier A horizon by seasonally high water lev-
els. This exposes the subsoil, which is calcareous or
circumneutral. Algal periphyton occurs in many of
the calcareous wet prairies, perhaps contributing to
the “marly” surface and circumneutral conditions.
Muck accumulation is negligible, in contrast to acidic
wet prairies, since water levels fall below the ground
surface for long periods each year in calcareous wet
prairies.

Calcareous wet prairies are dominated by Muhlenber-
gia sericea, Aristida beyrichiana, Rhynchospora divergens, Myri-
ca cerifera, and Quercus minima (Fig. 7). Secondary
dominants often include Schizachyrium rhizomatum, Scleria
reticularis, Ludwigia microcarpa, Eragrostis elliottii, and
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Scleria verticillata. Based upon IV, characteristic species
are Amphicarpum muhlenbergianum, Aristida beyrichiana,
Dichanthelium aciculare, Eragrostis elliottii, Eriocaulon rav-
enelii, Ludwigia microcarpa, Muhlenbergia sericea, Myrica cer-
ifera, Quercus minima, Rhynchospora divergens, R. colorata,
Schizachyrium rhizomatum, Scleria reticularis, S. verticillata,
and Pluchea rosea. Other frequent species include Centella
asiatica, Helenium pinnatifidum, Hyptis alata, Lachnocaulon
anceps, Liatris garberi, Piriqueta caroliniana, and Solidago
stricta.

There are few species of shrubs (10) and trees (6),
with the most common being Sabal palmetto (cabbage
palm) or oaks. More species of grasses (47) and forbs
(85) occur in calcareous wet prairies than in any of the
sampled community types. However, the mean cover of
grasses is lower in calcareous wet prairie (23.8%) than in
acidic wet prairie (40%). There are more species (19)
and higher cover (9.1%) of annual graminoids than in
any other sampled community types. Of the 187 taxa sam-
pled in this community, 59% have mean cover values
(MC) of less than 0.1%, with only 0.5% with MC values
greater than 5%, the lowest of any community type sam-
pled. The other prairie community types have from 86%
to 94% of species with MC less than 1%. The high num-
ber of species with low MC is characteristic of herbaceous
communities with high fine-scale species richness. Six-
teen taxa are considered to be prevalent species of calcar-
eous wet prairies (Table 14). There were 30 modal
species in calcareous wet prairie (not including the 65 re-
stricted species to this type), with the ten most frequent
listed in Table 13.

A total of 187 (68%) of the 276 sampled taxa occur
in calcareous wet prairies, with 65 restricted to calcare-
ous prairies. Some 47 species that are not restricted
have IV at least 2x that in any other sampled communi-
ty type. Of the 118 taxa with their highest IV in calcar-
eous wet prairie, 107 (91%) are present only in
calcareous wet prairies among the community types
sampled. A few of these are wetland generalists (Bacopa
monnieri, Panicum tenerum, Pluchea rosea, etc.) or pine-
land taxa (Sporobolus junceus, Helianthus radula, etc.).
However, most species found only in calcareous wet
prairies are characteristic and differentiate it from
acidic wet prairie, including Andropogon longiberbis, Cir-
sium nuttallii, Conoclinium coelestinum, Coreopsis leaven-
worthii, Cyperus polystachyos, Dichanthelium aciculare,
Eleocharis flavescens, Eleocharis geniculata, Eustachys pe-
traea, Dyschoriste angusta, D. humistrata, Eriochloa
michauxii, Erigeron quercifolius, Eriocaulon ravenelii, Eryn-
gium baldwinii, Elionurus tripsacoides, Evolvulus sericeus,
Fimbristylis autumnalis, F. caroliniana, F. spadicea, Flaver-
ia linearis, Fuirena breviseta, Heliotropium polyphyllum, Hy-
poxis wrightii, Iva microcephala, Juncus megacephalus, Jus-
ticia angusta, Lachnocaulon anceps (the glabrous form
recognized as L. glabrum), Liatris garberi, Ludwigia micro-
carpa, Mecardonia acuminata var. peninsularis, Melan-
thera nivea, Mitreola sessilifolia, Muhlenbergia sericea,
Panicum hians, Phyla nodiflora, Piptochaetium avenacio-
ides, Polygala grandiflora var. angustifolia, Rhynchospora
colorata, R. divergens, R. globularis, R. microcarpa, Rud-
beckia hirta, Sabal palmetto, Schizachyrium rhizomatum,
Scleria verticillata, Solidago stricta, Spartina bakeri, Stenan-
drium dulce var. floridanum, Stillingia sylvatica var. tenuis,

Utricularia simulans, Viola septemloba, Xyris calcicola, and
Xyris jupicai. A more detailed discussion of the floristic
composition and significance of calcareous wet prairie
can be found in Orzell and Bridges (2006b).

DISCUSSION

Very few quantitative vegetation studies have been
conducted in the south-central Florida dry prairie/
pineland landscape. In his general description of the
Kissimmee River region dry prairies Harper (1927)
noted the vegetative cover of dry prairies was about
equally split between saw palmetto (Serenoa repens),
wiregrass (Aristida beyrichiana), other shrubs, and
herbs. Our sampling results from dry-mesic and mesic
prairies are consistent with these observations. Harper
(1927) also noted the similarity of Florida dry prairie

Figure 7. Muhlenbergia sericea (muhly grass), profusely flowering
with its bushy, inflorescence in the foreground. Also flowering stalks
of Elionurus tripsacoides (Pan-american balsamscale), and Hyptis al-
ata (cluster bushmint) in left center part of photo of this calcareous wet
prairie (NC6). National Audubon Society’s Ordway-Whittell Kissim-
mee Prairie Sanctuary, Okeechobee County, Florida. Site burned 8
June 1997. Photo by Gary A. Reese, October 1997.



125

vegetation to that of the nearby pine flatwoods, and the
lack of a clear distinction between dry prairie and pine
flatwoods vegetation. The lack of distinction in vegeta-
tive dominance between prairies and pinelands has of-
ten been cited (Abrahamson and Harnett 1990,
Bridges, 1997, 2000, 2001, Orzell and Bridges 1999).

After Harper (1927) relatively few botanists or ecolo-
gists ventured into Florida dry prairie for the next 50
years. Most of the literature between 1927 and 1974 on
Florida dry prairie is based upon cursory observations
(Davis 1943, Long et al. 1969, Long 1974). Davis (1943)
recognized four categories that he classified as “dry prai-
ries” from southern Florida. Two of these categories (the
“wiregrass and saw palmetto prairie” and the “cabbage
palm hammock prairie”) would be considered at least
partially included within Florida dry prairie. Davis’
(1943) general description of the saw palmetto prairie
and its associated species falls within the range of varia-
tion in dry-mesic and mesic prairie in the Florida dry prai-
rie landscape. Dry prairie was recognized as one of 13
major plant associations in southern Florida (Long et al.
1969, Long 1974). Long (1974) considered dry prairie as
ecotonal between wet prairie and pinelands and referred
to this type as “palmetto prairies,” listing a few of the com-
mon species. Long’s (1974) concept of Florida dry prairie
does not seem to be the same as ours.

Abrahamson and Harnett (1990) provide a summary
on the vegetation, fauna, soils, and hydrology of Florida
dry prairie, based upon a comprehensive review of the lit-
erature available, which included no references to quan-
titative studies. In a published flora of Myakka River State
Park, Huffman and Judd (1998) recognize Florida dry
prairie and indicate those species known from dry prai-
rie. Huffman and Judd (1998) also differentiate species
from “wetter dry-prairie sites” and species of “disturbed
dry prairie.” Huffman and Judd (1998) is the most com-
prehensive published floristic study in the Florida dry
prairie region.

Other than the sampling utilized for this study,
there have only been a few quantitative vegetation
studies of prairies or pinelands within the south-cen-
tral Florida dry prairie/pineland landscape (Huck
1987, Fitzgerald and Tanner 1992, Fitzgerald et al.
1995, Cole et al. 1994a). Perhaps the most comparable
quantitative study to ours is Cole et al. (1994a), with
sampling sites having a 30-year burn history with a bi-
ennial fire-return interval. This study sampled dry-
mesic and mesic prairie, with some disturbed areas in-
cluded, from a 37.7-ha Hardee County site. Sampling
sites were on two soil series, both Ultic Haplaquods.
They recorded 109 species, of which 88% were herba-
ceous, 12% woody, and 3% exotic species, with Serenoa
repens and Aristida beyrichiana dominant on both soil se-
ries. Cole et al. (1994a) distinguished two prairie types,
with 27 taxa sampled only in the moister soil areas
(mesic prairie) as compared to 11 taxa only on the dri-
er soil areas (dry-mesic prairie). The largest families
sampled were Poaceae (21%), Asteraceae (12%), Fa-
baceae (7%), and Cyperaceae (6%), similar to our
findings in dry-mesic and mesic prairie. The 1-m2 plots
sampled by Cole et al. (1994a) were similar in species
richness (range 11-32 species, mean 19.8) to our dry-
mesic and mesic prairie plots.

Restoration of fire-suppressed dry prairie vegetation
at Myakka River State Park has included vegetation sam-
pling for the purpose of monitoring restoration
progress (Fitzgerald and Tanner 1992, Fitzgerald et al.
1995). Fitzgerald et al. (1995) identified 23 shrub spe-
cies and 76 herbaceous species from 21 0.25-m2 plots in
fire-suppressed dry prairie. Grasses were the dominant
herbaceous species group, except in the summer roller-
chop treatments (Fitzgerald et al. 1995). The fire-sup-
pressed condition of the dry prairie at Myakka River
State Park at the time of their sampling, and differences
in plot size, make direct comparisons with our findings
difficult.

Huck (1987) sampled “palmetto prairie,” with some
areas characterized by Serenoa repens-Lyonia lucida-mixed
shrubs/mixed herbs and grasses, and others by Serenoa
repens-Ilex glabra-Lyonia lucida/Aristida beyrichiana. The
palmetto prairie sample sites were on poorly-drained spo-
dosols (Aeric and Alfic Haplaquods) at Bull Creek Wild-
life Management Area, in northeastern Osceola County.
This study included analysis of palmetto prairie (and oth-
er vegetation types) in relationship to soil orders within
the pineland landscape on the Osceola Plain. This is per-
haps one of the most important ecological studies on
pineland landscapes in central Florida. Even though the
study site was outside of the presettlement Florida dry
prairie landscape, our results closely parallel those of
Huck (1987).

Although Florida dry prairie may appear at first to
be a relatively homogeneous landscape dominated by
Aristida beyrichiana and Serenoa repens, there is substantial
local and regional variation in the diversity, species com-
position, and turnover in dominance of plant species
within rather short distances. In this low-relief environ-
ment, even small changes in elevation can result in dis-
tinct vegetation associations. Similarly, even slight
changes in the soils and the local hydrology can pro-
duce marked changes in the vegetation. Additional
quantitative sampling is needed to document the varia-
tion in prairie community types within the Florida dry
prairie landscape. Future researchers should focus on
documenting the vegetation of the remaining intact dry
prairie landscape in the Desoto-Glades and Myakka prai-
rie regions, before they are destroyed or irreparably al-
tered. With more site-specific information on vegetative
composition, we may find additional undescribed natu-
ral community types within the Florida dry prairie land-
scape, even within the Kissimmee River prairie region
covered by this study.
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Appendix A. Scientific names with authority and common names.

Scientific name Common name

Aletris lutea Small Yellow Colic-root

Amphicarpum muhlenbergianum (Schultes) A. Hitchcock Little Blue Maidencane

Andropogon brachystachyus Chapman Short-spike Bluestem

Andropogon glomeratus (Walter) Britton et al. var. glaucopsis (Elliott) C. Mohr Big Chalky Bluestem

Andropogon gyrans Ashe var. gyrans Elliott’s Bluestem

Andropogon gyrans Ashe var. stenophyllus (Hackel) C. Campbell Slim Bluestem

Andropogon longiberbis Hackel Long-beard Bluestem

Andropogon ternarius Michaux var. cabanisii (Hackel) Fern. & Griscom Silver Bluestem

Andropogon virginicus Linnaeus var. decipiens C. Campbell Broomsedge

Andropogon virginicus Linnaeus var. glaucus Hackel Little Chalky Bluestem

Andropogon virginicus Linnaeus var. virginicus Broomsedge

Aristida beyrichiana Trinius & Ruprecht Wiregrass; Pineland Three-awn Grass

Aristida rhizomophora Swallen Rhizomatous or Florida Three-awn Grass

Aristida spiciformis Elliott Bottlebrush or Pinebarren Threeawn

Asclepias pedicellata Walter Savannah Milkweed

Aster dumosus Linnaeus Bush Aster

Aster reticulatus Pursh Pine Barren White-top Aster

Axonopus compressus (Swartz) Palisot de Beauvois Tropical or Flat-joint Carpetgrass

Axonopus furcatus (Flugge) A. Hitchcock Big Carpetgrass

Bacopa monnieri (Linnaeus) Pennell Coastal Water-hyssop

Bartonia virginica (Linnaeus) Britton et al. Yellow Screwstem

Befaria racemosa Ventenat Tarflower

Bigelowia nudata (Michaux) de Candolle subsp. australis L. C. Anderson South Florida Rayless-goldenrod

Buchnera americana Linnaeus American Blueheart(s)

Bulbostylis ciliatifolia (Elliott) Fernald Capillary Hair-sedge

Burmannia biflora Linnaeus Northern Burmannia; Northern Bluethreads

Burmannia capitata (J. F. Gmelin) Martius Southern Bluethreads

Calopogon multiflorus Lindley Many-flower Grass-pink

Calopogon pallidus Chapman Pale Grass-pink

Carphephorus carnosus (Small) James Pineland Chaffhead

Carphephorus corymbosus (Nuttall) Torrey & A. Gray Coastal-plain Chaffhead

Carphephorus odoratissimus (J. F. Gmelin) Herbert var. odoratissimus Vanilla Plant; Deer Tongue; Vanilla-leaf

Carphephorus odoratissimus (J. F. Gmelin) Herbert var. subtropicanus
(DeLaney et al.) Wunderlin & B. F.Hansen Pineland Purple

Carphephorus paniculatus (J. F. Gmelin) Herbert Hairy Chaffhead

Centella asiatica (Linnaeus) Urban Coinwort; Asian Coinleaf; Spade-leaf

Chamaecrista nictitans (Linnaeus) Moench var. aspera (Muhlenberg ex Elliott)
Irwin & Barneby Wild Sensitive Plant

Chapmannia floridana Torrey & A. Gray Florida Alicia

Chaptalia tomentosa Ventenat Pineland Daisy; Woolly Sunbonnets

Cirsium nuttallii de Candolle Nuttall’s Thistle

Cnidoscolus stimulosus (Michaux) Engelmann & A. Gray Tread Softly; Stinging or Spurge Nettle;Finger-rot

Conoclinium coelestinum (Linnaeus) de Candolle Blue Mistflower

Coreopsis floridana E. B. Smith Florida Tickseed

Coreopsis leavenworthii Torrey & A. Gray Leavenworth’s Tickseed

Crotalaria rotundifolia J. F. Gmelin Rabbit-bells; Prostrate Rattle-box

Ctenium aromaticum (Walter) Alph. Wood Toothachegrass

Cyperus haspan Linnaeus Sheathed Flatsedge

Cyperus polystachyos Rottboell

Cyperus retrorsus Chapman Retorse or Pine-barren Flatsedge; Galingale

Dichanthelium aciculare (Desvaux ex Poiret) Gould & C. A. Clark Panic Grass

Dichanthelium ensifolium (Baldwin ex Elliott) Gould var. ensifolium Panic Grass

Dichanthelium ensifolium (Baldwin ex Elliott) Gould var. unciphyllum (Trinius)
B. F. Hansen & Wunderlin Panic Grass
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Dichanthelium erectifolium (Nash) Gould & C. A. Clark Erect-leaf Witchgrass

Dichanthelium leucothrix (Nash) Freckmann Panic Grass

Dichanthelium portoricense (Desvaux ex Hamilton) B. F. Hansen & Wunderlin Hemlock Witchgrass

Dichanthelium strigosum (Muhlenberg ex Elliott) Freckmann var. glabrescens
(Grisebach) Freckmann Panic Grass

Digitaria villosa (Walter) Persoon Shaggy Crabgrass
Drosera brevifolia Pursh Dwarf Sundew
Drosera capillaris Poiret Pink Sundew
Dyschoriste angusta (A. Gray) Small Pineland Dyschoriste
Dyschoriste humistrata (Michaux) Kuntze Twinflower; Swamp Dyschoriste; Swamp Snakeherb
Eleocharis atropurpurea (Retzius) J. Presl & C. Presl Purple Spikerush
Eleocharis baldwinii (Torrey) Chapman Roadgrass; Baldwin’s Spikerush

Eleocharis flavescens (Poiret) Urban Pale Spikerush

Eleocharis geniculata (Linnaeus) Roemer & Schultes Capitate or Clustered Spikerush

Elephantopus elatus Bertoloni Florida ot Tall Elephant’s-foot

Elionurus tripsacoides Humboldt & Bonpland ex Willdenow Pan-american Balsamscale

Eragrostis elliottii S. Watson Elliott(’s) Lovegrass

Erigeron quercifolius Lamarck Southern or Oakleaf Fleabane

Erigeron vernus (Linnaeus) Torrey & A. Gray Daisy or Early White-top Fleabane

Eriocaulon compressum Lamarck Flattened Pipewort

Eriocaulon decangulare Linnaeus Ten-angle Pipewort

Eriocaulon ravenelii Chapman Ravenel’s Pipewort

Eriochloa michauxii (Poiret) A. Hitchcock var. michauxii Longleaf Cupgrass

Eryngium baldwinii Sprengel Baldwin’s Coyote Thistle

Eryngium yuccifolium Michaux Rattlesnake-master; Button Snakeroot

Eupatorium recurvans Small Coastal Plain Thoroughwort

Eupatorium rotundifolium Linnaeus False Horehound; Round-leaf Thorough-wort

Euphorbia inundata Torrey ex Chapman var. garrettii E. Bridges & Orzell South Florida Pine Spurge

Eustachys petraea (Swartz) Desvaux Pinewoods Fingergrass

Euthamia tenuifolia (Pursh) E. Greene Slender Fragrant or Flat-topped Goldenrod

Evolvulus sericeus Swartz var. sericeus Creeping Morning-glories; Silky False-moring-glory

Fimbristylis autumnalis (Linnaeus) Roemer & Schultes Slender Fimbry

Fimbristylis caroliniana (Lamarck) Fernald Carolina Fimbry; Fringe-rush

Fimbristylis puberula (Michaux) Vahl Vahl’s Hairy Fimbry

Fimbristylis spadicea (Linnaeus) Vahl Marsh Fimbry

Flaveria linearis Lagasca Florida Flaveria; Narrow-leaf Yellowtops

Fuirena breviseta (Coville) Coville Saltmarsh Umbrella-sedge

Fuirena scirpoidea Michaux Southern Umbrella-sedge

Galactia regularis (Linnaeus) Britton et al. Eastern or Florida Milk-pea

Gaylussacia dumosa (Andrews) Torrey & A. Gray Dwarf Huckleberry

Gratiola hispida (Bentham ex Lindley) Pollard Rough Hedge-hyssop

Gratiola ramosa Walter Branching Hedge-hyssop

Gymnopogon brevifolius Trinius Slim or Shortleaf Skeletongrass

Gymnopogon chapmanianus A. Hitchcock Chapman’s Skeletongrass

Hedyotis uniflora (Linnaeus) Lamarck Flat-top Bluet; Clustered Bluet

Helenium pinnatifidum (Nuttall) Rydberg Southeastern Sneezeweed

Helianthemum corymbosum Michaux Rockrose; Pine-barren Frostweed

Helianthus angustifolius Linnaeus Swamp Sunflower

Helianthus radula (Pursh) Torrey & A. Gray Rayless or Pineland Sunflower

Heliotropium polyphyllum Lehmann Pineland or Seaside Heliotrope

Hymenocallis palmeri S. Watson Alligator-lily

Hypericum fasciculatum Lamarck Sandweed or Swampy or Peel-bark St. John’s-wort

Hypericum myrtifolium Lamarck Myrtle-leaf St. John’s-wort

Hypericum reductum (Svenson) P. Adams Atlantic St. John’s-wort
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Hypericum tetrapetalum Lamarck Four-petal St. John’s-wort; St. Andrew’s Cross

Hypoxis juncea J. E. Smith Fringed Yellow or Common Stargrass

Hypoxis wrightii (Baker) Brackett Stargrass

Hyptis alata (Rafinesque) Shinners Musky Mint; Cluster Bushmint

Ilex glabra (Linnaeus) A. Gray Inkberry; Gallberry

Iva microcephala Nuttall Piedmont Sumpweed; Piedmont Marsh-elder

Juncus megacephalus M. Curtis Large-headed or Big-headed Rush

Juncus scirpoides Lamarck Needle-pod Rush

Justicia angusta (Chapman) Small Everglades or Pineland Water-willow

Lachnanthes caroliniana (Lamarck) Dandy Bloodroot; Carolina Redroot

Lachnocaulon anceps (Walter) Morong White-head Bog-buttons

Lachnocaulon beyrichianum Sporleder ex Koernicke Southern Bog-button

Lechea torreyi Leggett ex Britton Piedmont Pinweed

Liatris garberi A. Gray Garber’s Gayfeather

Liatris gracilis Pursh Blazing-star; Slender Gayfeather

Liatris spicata (Linnaeus) Willdenow var. resinosa (Nuttall) Voss Spiked Gayfeather

Liatris laevigata Nuttall Blazing Star; Short-leaf Gayfeather

Licania michauxii Prance Gopher Apple; Licania

Lilium catesbaei Walter Catesby’s or Pine or Southern Red Lily

Linum medium (Planchon) Britton var. texanum (Planchon) Fernald Stiff Yellow Flax

Lobelia glandulosa Walter Glandular or Glade Lobelia

Lobelia paludosa Nuttall White Lobelia

Ludwigia maritima F. Harper Seaside Primrose-willow; Seaside Seedbox

Ludwigia microcarpa Michaux Small-fruit Seedbox; Small-fruit Primrose-willow

Ludwigia suffruticosa Walter Shrubby Seedbox; Shrubby Primrose-willow

Lygodesmia aphylla (Nuttall) de Candolle Roserush

Lyonia fruticosa (Michaux) G. Torrey Coastal-plain Staggerbush

Lyonia lucida (Lamarck) K. Koch Fetterbush; Shinyleaf

Marshallia tenuifolia Rafinesque Slim-leaf Barbara’s Buttons

Mecardonia acuminata (Walter) Small var. peninsularis (Pennell) Rossow Axilflower

Melanthera nivea (Linnaeus) Small Snow Squarestem; Cat-tongue

Mimosa quadrivalvis Linnaeus var. floridana (Chapm.) Barneby Florida Sensitive Brier

Mitreola sessilifolia (J. F. Gmelin) G. Don Miterwort; Swamp Hornpod

Muhlenbergia sericea (Michaux) P.M.Peterson Muhly Grass

Myrica cerifera Linnaeus Wax Myrtle; Southern Bayberry

Oxypolis filiformis (Walter) Britton Water Dropwort; Water Cowbane

Palafoxia integrifolia (Nuttall) Torrey & A. Gray Coastal-plain Palafox

Panicum hemitomon Schultes Maidencane

Panicum hians Elliott Gaping Panic Grass

Panicum longifolium Torrey Panic Grass

Panicum tenerum Beyrich ex Trinius Bluejoint or Southeastern Panicum

Panicum verrucosum Muhlenberg Warty Panicum; Warty Panic Grass

Paspalum praecox Walter Early Paspalum; Early Crowngrass

Paspalum setaceum Michaux Thin Paspalum; Slender Crowngrass

Phoebanthus grandiflorus (Torrey & A. Gray) Blake Florida False Sunflower

Phyla nodiflora (Linnaeus) E. Greene Common Frog-fruit; Carpetweed; Turkey-tange

Physostegia purpurea (Walter) Blake Purple Dragon-head;Eastern Purple False Dragonhead

Pinguicula pumila Michaux Small Butterwort

Piptochaetium avenacioides (Nash) Valencias & Costas Florida Needle Grass

Piriqueta caroliniana (Walter) Urban Piriqueta; Carolina Stripeseed

Pityopsis graminifolia (Michaux) Nuttall Golden Aster; Coastal-plain Silkgrass

Pluchea rosea Godfrey Godfrey’s Fleabane; Rosy Camphor-weed

Polygala cruciata Linnaeus Cross-leaf Milkwort; Drumheads

Polygala grandiflora Walter var. angustifolia Torrey & A. Gray Showy Milkwort; Candyroot; Dense-flower Smartweed
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Polygala lutea Linnaeus Wild Batchelor’s Button; Orange Milkwort

Polygala nana (Michaux) de Candolle Wild Batchelor’s Button; Dwarf Milkwort

Polygala rugelii Shuttleworth ex Chapman Yellow Batchelor’s Button; Yellow Milkwort

Polygala setacea Michaux Coastal-plain Milkwort

Proserpinaca pectinata Lamarck Comb-leaf Mermaid-weed

Quercus chapmanii Sargent Chapman’s Oak

Quercus geminata Small Sand or Scrub Live Oak

Quercus minima (Sargent) Small Dwarf Live Oak
Quercus myrtifolia Willdenow Myrtle Oak
Quercus pumila Walter Runn(ing)(er) Oak
Rhexia mariana Linnaeus Pale or Maryland Meadow-beauty
Rhexia nuttallii C. James Nuttall’s Meadow-beauty
Rhynchospora baldwinii A. Gray Baldwin’s Beakrush; Baldwin’s Beaksedge
Rhynchospora brachychaeta C. Wright West Indies Beakrush
Rhynchospora breviseta (Gale) Channell Piedmont Beakrush; Short-bristle Beaksedge
Rhynchospora cephalantha A. Gray Clustered Beakrush; Bunched Beaksedge
Rhynchospora chapmanii M. Curtis Chapman’s Beakrush; Chapman’s Beaksedge
Rhynchospora ciliaris (Michaux) C. Mohr Ciliate or Fringed Beakrush
Rhynchospora colorata (Linnaeus) H. Pfeiffer Starbrush White-topped Sedge; Star Rush
Rhynchospora divergens Chapman ex M. Curtis Spreading Beakrush; Spreading Beaksedge
Rhynchospora fascicularis (Michx.) Vahl Fascicled Beakrush
Rhynchospora filifolia A. Gray Thread-leaf Beakrush; Thread-leaf Beaksedge
Rhynchospora globularis (Chapman) Small Globe Beakrush; Globe Beaksedge
Rhynchospora inundata (Oakes) Fernald Narrow-fruited Horned Beak(rush)(sedge)
Rhynchospora latifolia (Baldwin ex Elliott) W. Thomas Giant or Sand-Swamp White-top Sedge; Star Rush
Rhynchospora microcarpa Baldwin ex A. Gray Southern Beakrush; Southern Beaksedge
Rhynchospora nitens (Vahl) A. Gray Short beak Baldrush
Rhynchospora plumosa Elliott Plumed Beakrush; Plumed Beaksedge
Rhynchospora pusilla Chapman ex M. Curtis Humble Beakrush
Rhynchospora rariflora (Michaux) Elliott Few-flower Beakrush; Few-flower Beakrush
Rhynchospora tracyi Britton Tracy’s Beakrush; Tracy’s Beaksedge
Rudbeckia hirta Linnaeus Blackeyed Susan
Sabal palmetto (Walter) Loddiges ex Schultes & Schultes f. Cabbage Palm
Sabatia brevifolia Rafinesque Short-leaf Rose-gentian

Sabatia grandiflora (A. Gray) Small Large-flower Rose-gentian

Sacciolepis indica (Linnaeus) Chase India Cupscale; Glenwood Grass
Schizachyrium rhizomatum (Swallen) Gould Florida Bluestem
Schizachyrium stoloniferum Nash Creeping Bluestem
Scleria georgiana Core Georgia or Slender-fruit Nutrush
Scleria hirtella Swartz River-swamp Nutrush
Scleria pauciflora Muhlenberg ex Willdenow Few-flower Nutrush
Scleria reticularis Michaux Netted or Torrey’s Nutrush
Scleria verticillata Muhlenberg ex Willdenow Low Nutrush
Serenoa repens (Bartram) Small Saw Palmetto
Seymeria pectinata Pursh Piedmont Seymeria
Sisyrinchium angustifolium Miller Pointed or Sandplain or Michaux’s Blue-eyed-grass
Smilax auriculata Walter Ear-leaf Greenbrier; Catbrier
Solidago fistulosa Miller Pinebarren Goldenrod
Solidago stricta Aiton Willow-leaf or Wand Goldenrod
Sorghastrum secundum (Elliott) Nash Lopsided Indiangrass
Spartina bakeri Merrill Sand or Bunch Cordgrass
Sporobolus junceus (Palisot de Beauvois) Kunth Pineywoods or Pinewoods Dropseed
Stenandrium dulce (Cavanilles) C. Nees von Esenbeck var. floridanum A. Gray Stenandrium; Sweet Shaggytuft
Stillingia sylvatica Linnaeus subsp. tenuis (Small) D. J. Rogers Marsh Queen’s-delight
Syngonanthus flavidulus (Michaux) Ruhland Bantam-buttons; Yellow Hatpins
Tephrosia hispidula (Michaux) Persoon Spreading Hoary-pea
Utricularia juncea Vahl Rush or Southern Bladderwort
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Utricularia simulans Pilger Fringed Bladderwort

Utricularia subulata Linnaeus Zigzag Bladderwort
Vaccinium myrsinites Lamarck Shiny Blueberry
Viola lanceolata Linnaeus Bog White or Long-leaf or Lance-leaf Violet
Viola septemloba LeConte Southern Coast Violet

Xyris ambigua Beyrich ex Kunth Coastal-plain Yellow-eyed Grass

Xyris calcicola E. Bridges & Orzell Calciphilic Yellow-eyed Grass

Xyris caroliniana Walter Carolina Yellow-eyed Grass

Xyris elliottii Chapman Elliott’s Yellow-eyed Grass

Xyris flabelliformis Chapman Savannah Yellow-eyed Grass

Xyris floridana (Kral) E. Bridges & Orzell Florida Yellow-eyed Grass

Xyris jupicai L. Richard Common or Richard’s Yellow-eyed Grass

Xyris platylepis Chapman Tall Yellow-eyed Grass
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