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level slope category in contrast to 18% of the total samples in the same
cover category in the steeper slope category.
Factors not Significantly Relationed to Selected Prairie Cover

Soil Permeability

The samples used in the Chi-square analysis of the relationship
between soil permeability and cover for encounter 1 are listed in Table

11, and for encounter 2 in Table 12. Most samples containing prairie

Table 11. Relationship of prairie vegetation cover category samples to

permeability, encounter 1*.

Permeability Percentage Categories Total
inches/hour of Prairie Vegetation Coverxx
1 2 3 4
0.2-0.6 20 11 6 2 39
0.2-6.0 175 89 88 55 407
>6.0 19 7 5 3 34
Total 214 107 99 60 480

*  Encounter 1 refers to the first permeability sample made per 0.1 mile
when obtaining data from west to east from a map. Permeability values
are associated with the soil series of Black Hawk County, Iowa (Fouts
and Highland 1978).

xx 1 = 0% cover; 2 = 5-15% cover; 3 = 16-49% cover; 4 = 50-100% cover.
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Table 12. Relationship of prairie vegetation cover category samples to

permeability, encounter 2x*,

Permeability Percentage Categories Total
inches/hour of Prairie Vegetation Cover**
1 2 3 4
0.2-0.6 10 6 7 2 25
0.2-6.0 87 55 53 35 230
>6.0 18 4 4 1 27
Total 115 65 64 38 282

* Encounter 2 refers to the second permeability sample made per 0.1
mile when obtaining data from west to east from a map. Permeability
values are associated with the soil series of Black Hawk County, Iowa
(Fouts and Highland 1978).

** 1 = 0% cover; 2 = 5-15% cover; 3 = 16-49% cover; 4 = 50-100% cover.

vegetation were present in the medium permeability category (84.8% in
encounter one and 81.6% in encounter two). No significance, however,
was found between soil permeabilty and cover (p = 0.4980 for encounter

1, and p = 0.1105 for encounter 2).
Adiacent Land Use

No significance was found in the relationship between adjacent land
use and prairie vegetation cover (p = 0;6759 in encounter 1, and p =
0.5304 in encounter 2). The samples of encounter 1 are listed in Table
13, and of encounter 2 in Table 14. A total of 44.6% of the samples in
encounter 1 and 46.3% of the samples in encounter 2 occurred in cover

category 1. A total of 43.2% and 42.5% of all samples in encounters 1
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Table 13. Relationship of prairie vegetation cover category samples to

adjacent land use, encounter 1%,

Adjacent Percentage Categories Total
Land Use of Prairie Vegetation Coverx*x

1 2 3 4
Residential 27 10 7 4 48
Agricultural 178 91 85 51 405
Miscellaneous 15 10 10 5 40
Total 220 111 102 60 493

* Encounter 1 refers to the first adjacent land use sample made per 0.1
mile when traveling from west to east.
**x 1 = 0% cover; 2 = 5-15% cover; 3 = 16-49% cover; 4 = 50-100% cover.

and 2 respectively occurred in cover categories 2 and 3. The lowest
percentage of total samples in both encounters 1 and 2 occurred in cover
category 4, with 12.2% and 0% of the total samples, respectively,
containing 50-100% prairie vegetation.
Erodibility

Erodibility was not significantly related to cover categories. The
samples for encounter 1 are listed in Table 15, and for encounter 2 in
Table 16. Data for frequency indicated that in encounters 1 and 2
respectively, 48% and 39% of all samples occurred in cover category 1.
In encounters 1 and 2 respectively, 20% and 23.5% of all erodibility

samples occupied cover categories 2 and 3, and 12% and 14% of the
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Table 14. Relationship of prairie vegetation cover category samples to

adjacent land use, encounter 2%*.

Adjacent Percentage Categories Total
Land Use of Prairie Vegetation Cover*x*

1 2 3 4
Residential 18 4 6 2 30
Agricultural 21 8 9 5 43
Miscellaneous 11 9 10 5 35
Total 50 21 : 25 12 108

* Encounter 2 refers to the second adjacent land use sample made per
0.1 mile when traveling from west to east.

xx 1 = 0% cover; 2 = 5-15% cover; 3 = 16-49% cover; 4 = 50-100% cover.

erodibility samples occurred in the maximum cover category, or cover
category 4.

Original Vegetation

The most frequently occurring original vegetation type in the study
area was prairie vegetation, comprising 52.4% and 56.3% of the total
samples in encounters one and two respectively. The second most
abundant original vegetation type was wetland, followed by savanna and
then woodland. No significance was found in the relationship between
original vegetation and cover categories (p = 0.7565 in encounter 1, and
p = 0.924 in encounter 2). Among the four original vegetation

categories, the relative frequencies of samples were similar for each
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Table 15. Relationship of prairie vegetation cover category samples to

erodibility, encounter 1*.

Erodibility Percentage Categories Total
(Factor K) of Prairie Vegetation Coverx*x*

1 2 3 4
0.17-0.20 28 12 10 5 55
0.22-0.26 39 13 20 12 84
0.27-0.32 74 35 29 18 156
Total 141 60 59 35 295

* Encounter 1 refers to the first erodibility sample made per 0.1 mile
when obtaining data from west to east from a map. K values are
associated with the soil series of Black Hawk County, Iowa (Fouts and
Highland 1978).

** 1 = 0% cover; 2 = 5-15% cover; 3 = 16-49% cover; 4 = 50-100% cover.

cover category. The observed number of samples used in the Chi-square
analysis in encounter 1 is listed in Table 17, and for encounter 2 is
listed in Table 18. The percentage of samples per original vegetation
category ranged from 39-50% in cover category 1, from 0-26% in cover

categories 2 and 3, and from 5-17% in cover category 4.
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Table 16. Relationship of prairie vegetation cover category samples to

erodibility, encounter 2*.

Erodibility Percentage Categories Total
(Factor K) of Prairie Vegetation Cover**

1 2 3 4
0.17-0.20 28 10 7 7 52
0.22-0.26 15 13 15 5 48
0.27-0.32 29 20 21 13 82
Total 72 43 42 25 182

x  Encounter 2 fefers to the second erodibility sample made per 0.1 mile
when obtaining data from west to east from a map. K values are
associated with the soil series of Black Hawk County, Iowa (Fouts and
Highland 1978).

xx 1 = 0% cover; 2 = 5-15% cover; 3 = 16-49% cover; 4 = 50-100% cover.
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Table 17. Relationship of prairie vegetation cover category samples to

origin of soils through vegetation, encounter 1x,

Original Percentage Categories Total

Vegetation of Prairie Vegetation Cover*x

1 2 3 4
Woodland 9 4 5 1 19
Wetland 75 50 38 26 189
Savanna 13 4 6 4 27
Prairie 123 53 53 30 259
Total 220 111 102 61 494

* Encounter 1 refers to the initial original vegetation sample made per
0.1 mile when obtaining data from west to east from a map. Original
vegetation data was summarized from information derived from the Soil
Survey of Black Hawk County, Iowa (Fouts and Highland 1978).

** 1 = 0% cover; 2 = 5-15% cover; 3 = 16-49% cover; 4 = 50-100% cover.
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Table 18. Relationship of prairie vegetation cover category samples to

origin of soils through vegetation, encounter 2*.

Original Percentage Categories Total
Vegetation of Prairie Vegetation Cover**

1 2 3 4
Woodland 4 1 0 1 6
Wetland 40 24 26 13 103
Savanna 8 3 3 2 16
Prairie 64 40 35 22 161

Total 116 68 64 38 286

x Encounter 2 refers to the second original vegetation data sample made
per 0.1 mile when obtaining data from west to east from a map. Original
vegetation data was summarized from information derived from the Soil
Survey of Black Hawk County, Iowa {Fouts and Highland 1978).

xx 1 = 0% cover; 2 = 5-15% cover; 3 = 16-49% cover; 4 = 50-100% cover.
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CHAPTER 4
DISCUSSION

Roadside prairie remnants are an essential aspect of an integrated
roadside vegetation management program. This program emphasizes the use
of prairie vegetation in roadsides to stabilize soil, to reduce noxious
weed populations thereby reducing the need for pesticides, to increase
wildlife habitat, to preserve Iowa’s natural heritage, and potentially
to reduce the long range costs of roadside maintenance. As of May,
1990, 19 counties in Iowa have hired roadside vegetation managers to
implement such programs, and several other counties are interested in
doing so (Ehley 1990). A primary step to implement an integrated
roadside management program is to locate prairie remnants. A roadside
manager can enlarge and enhance these remnants as examples of prairie
restoration, and as prairie seed sources for additional prairie
reconstruction. Several factors are known to affect the diétribution
and persistence of prairie vegetation, and the process of locating
roadside prairie remnants should take these factors into consideration.
Among the major factors affecting distribution of prairie vegetation are
.soil characteristicg (Aikman 1930, Steiger 1930, Tolstead 1941, Costello
1944, Weaver 1954, Lindsey 1961,‘Lindsey et al. 1965, Curtis 1971, Crist
and Glenn-Lewin 1978, Bacone and Harty 1981, Steiger 1981, Whitney
1982), topography (Steiger 1930, Weaver 1954, Lindsey 1961, Curtis 1971,
Crist and Glen-Lewin 1978, Ode 1980, Whitney 1982), soil moisture

(Steiger 1930, Costello 1944, Curtis 1971, Crist and Glen-Lewin 1978,
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Bacone and Harty 1981)HQisturbance (Curtis 1971),vadjacent land use, and
Ng;iginal vegetation that formed the soil (Steiger 1981, Reznicek 1983).
In addition, certain plant interactions (Betz 1984) and animal plant
‘interaqtions (Klatt and Getz 1978) have been noted in prairie
communities.

The‘survival of roadside prairie remnants is related to such things
as disturbance during road construction,‘the persistence of species,
roadside management techniques, and the affects of adjacent land use.

As early as 1925, Shimek noted the decrease in prairie vegetation due to
management techniques used in roadsides. Often roadside vegetation is
negatively impacted by repeated mowing, dredging, and herbicide
application. Prior to 1987 in Black Hawk County, frequent mowing to a
height of approximately three to four inches (Clark 1989) and intensive
herbicide application (Haywood 1989) were common practices. These
practices, in addition to the affects of pesticide drift and erosion
typically associated with agricultural use of adjacent land, are
severely stressful or lethal to native plant populations (Costello 1944,
Curtis 1971, Fouts and Highland 1978).

To expedite the work of the roadside manager, the aquisition of
practical information to implement a roadside program is important.
Information that relates prairie vegetation to physical factors in
foadsides could help roadside managers identify and restore existing
prairie remnants. This information should be readily available in
existing sources. Factors important to the existance of prairie
vegetation could include soil permeability (an indicator of soil

moisture and drainage), slope (an indicator of drainage and to some
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Qggree, moisture), and erodibility of adjacent land (K-value can be used
as an indicator of potential disturbance due to erosion and subsequent
dredging) which can be secured from a county soil survey (see Chapters 1
and 2). ’Age and’type of road surface information is available from the
county engineer, adjacent land use information can be obtained from the
United States Department of Agriculture Soil Conservation Service, and
original vegetation can be determined from original land surveyor’s maps
or from county soil surveys.

In this study, factors that were expecteg to be signiﬁicantly
relaﬁed to the pregegqecgﬁuprairie vegetation in roadsides were older
roads, soil és;ociationsktﬁét ére nﬁ£rient poor or have drainage
extremes, gravel road surfacing, steeper slopes, extremes of soil
permeability, higher soil erosion potentials, adjacent land that
contains prairie seed sources, and soils that originally supported
prairie vegetation.

Characteristics of roadsides or of the data could affect the
relationship that factors analysed in this study have to cover of
prairie vegetation. Although these characteristics could apply to
several of the factors analysed in this study, for simplification, they
are usually detailed in only one portion of the discussion.

An example of a characteristic of the data that could affect the
apparent significance of the relationship between physical factors in
roadsides and prairie vegetation cover is the deletion of prairie cord
grass cover data. Prairie cord grass is an important species in wet
prairies, and the absence of data for this species probably affected the

number of samples of prairie vegetation in the various cover categories.
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If included, it would be expected that fewer samples would occur in
cover category 1 and that the number of samples in all other cover
categories would increase, éspecially in categories 3 and 4. Prairie
cord grass was excluded from all categories so that the data would show
changes in the somewhat less aggressive prairie species considered in
this study.

AR e o AP o

It is also possible that results are influenced by ecological b
conditions that exist in roadsides but do not exist in high quality
prairie remnants. Some prairie species or species associations could
require specific mycorrhizal associations (Betz 1986), a critical
preserve’size or configuration (Diamond 1975). cPerhaps, an association
with specific prairie species during early prairie establishment (Betz
1986) is necessary to produce a stable native plant community.
Possibly,‘this association is currently abscent. Perhaps the
interaction of native and non-native species within the confines of
narrow linear roadsides produces negative influences on the succession
of roadsides to prairie vegetation.

Repeated disturbances due to roadside management techniques,
“flooding, or by adjacent land management could create a pattern of
‘expansion of native vegetation during times of limited disturbances,
followed by degradation or destruction of native populations associated
with more intensive or more constant disturbance.

A factor or combination of factors influencing vegetation in some
roadsides could preclude the existence of prairie in some areas. An
example could be a roadside adjacent to a densely shaded woodland in a
river valley that has been historically wooded. 1In addition, it is

possible that certain aggressiveﬁﬂnon-native species could successfully
/ /
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compete with prairie species for resources in awhuman altered landscape.
These factors could permanenﬁly prevent the complete re-establishment of
prairie communities in some portions of roadsides unless the landscape
was drastically altered.

_Perhabs the most important factor affecting the amount of prairie
in roaésidésbié the availability of an adjacent source of prairie seeas.
Because of the linear area of roadsides and because they are subject to
numerous disturbances, including total destruction of existing
vegetation, a source of seeds for recolonization of prairie is of
paramount importance. Few such seed sources exist along roadsides,
potentially causing a gradual deterioration of roadside prairie remnants
through time, as they are for one reason or another, deg:aded or
destroved.

The four factors that were §ignific$ntly related touﬁﬁé occﬁrrehée
of prairie vegetation in this study included road age, road type, soil
association, and slope, Although these and many other of the factors
analysed in this study interact, relative to the dispersal and density
of roadside prairie vegetation, the factors are considered separately in
the following discussion to clarify the individual contribution of each
factor to the presence of roadside prairie vegetation.

Although no prior research is known to have been done to determine
if roadsides along older roads or roads with gravel surfaces are more
likely to support prairie vegetation than roadsides along younger or
paved roads, it is reasonable to assume these hypotheses. Older rcads

were more likely to have been constructed when adjacent prairie remnants
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were more abundant. 1In addition, earlier road beds were constructed of
Agarth and maintained by more primitive and less intensive methodskoﬁ
gfading (Thompson 1989) . Latér construction and maintenance techniques
were improved, and included better road drainage, gravel or paved
surfacing, and such activities as dust suppression by application of
crude oil (Thompson 1989). These later techniques wouldwhave more
intensively disturbed the adjacent roadsides, and probably would have
resulted in greater disturbance to roadside prairie vegetation.
/”ﬁ Age

‘R§ad age was significantly related to the frequency of samples of
prairie vegetation. The values in Figure 8 appear to indicate, as
expected,‘that frequency of occurrence and ansity of prairie vegetation
increase as a function of road age. The data for rocad age can lead to
gome interesting and reasonable conjectures. In all road age
categories, the largest changes in relative frequency of samples
containing’prairie vegetation occurred in cover categories 1 and 4, with
category i &e;r;asing over time, and category‘4 Enéféééing gver time.
It appears that within the first two decades after a road is
constructed, prairie vegetation occurs infrequently or is absent in
roadsides, and the prairie vegetation that does exist is sparse (usually
less than 16% of the total vegetation cover). Prairie vegetation
gradually increases through time, and after 50 years, probably more than
84% of roadside area will contain prairie vegetation. Of those areas
with prairie vegetation, approximately 44% will have densities of the

native plants in the 50-100% cover categories.
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It was expected that within the first decade after road
construction, roadsides would contain less prairie vegetation than
roadsides adjacent to roads more than 10 years old. Contrary to this
expectation, the data indicates that the 0-10 year old road category
contains 19% fewer samples in cover category 1 than the 11-20 year old
road category. However, only four samples occurred in the 0-10 year old
age road category, and the scanty data in this age category could have
influenced the observed results, The two samples that occurred in the
cover category 1, represented 50% of the total samples in road age
category 0-10 years old. One sample occurred in category 2 and one in
category 3, each representing 25% of the total samples per the 0-10
years old road age category. If more rocads in the study had been of age
0-10 years old, the percentage of the total samples in cover category 1
would probably be greater than 639% (the percentage of the total
occurrences of samples in roadsides adjacent to roads 11-20 years old).
The percentage of the total samples that occurred in cover category 1
per road age category decreased consistently with increases in road age.
In other words, the younger the roads, the greater the number of samples
with no prairie vegetation.

In cover categories 2 and 3, the changes in relative frequencies of
samples with increases in road age, were relatively subtle. The
difference between the highest and the lowest percentage of total
samples among all road age categories was 10% in cover category 2, and
was 27% in cover category 3. In contrast, the difference between the
highest and lowest percentage of total samples per road age category was
52% in cover category 1, and 37% in cover category 4. This phenomenon

of change among cover categories over time probably occurs because after
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a catastrophic disturbance to vegetation there is a lag time until plant
communities recover and stabilize.

The construction of a road is the genesis of a roadside, and if a
prairie seed source is available, opportunity exists for re-
establishment of prairie vegetation. Although the data is somewhat
scanty, it is possible to construct a model for prairie re-establishment
succession in roadsides. In the first two decades after road
construction, prairie vegetation is apparently sparse. Estimates of
cover of prairie vegetation as conducted in this study, however, could
underestimate the actual percent cover or the frequency of prairie
vegetation in roadsides. Plants are usually not apparent unless they
produce flowers, seeds, or exhibit vegetative growth patterns
characteristic of the species. It can take several years after seed
germination until the species of prairie plants of interest are visible
in a roadside. Visibility of the plants is dependent on environmental
conditions such as the amount and timing of precipitation received, soil
characteristics, management practices used in roadsides and on adjacent
land, the kinds of species competing for fesources in the roadside, and
the distance to a prairie seed source. It is possible, therefore, for
plants to be present, but not observed in roadsides.

In the third decade éfter road construction, the number of samples
without prairie vegetation is nearly equal to the number of samples with
prairie vegetation. This could represent a turning point in the kinds
and relative amounts of species found in roadsides. This change is
perhaps subsequently manifested in the fourth decade after road

construction. During the third decade, prairie vegetation that was



70

established in the first two decades has apparently begun to mature and
produce seed, resulting in re-establishment of additional prairie
vegetation in the roadsides. The amount of roadside that is occupied by
25-40% prairie vegetation cover sharply increases, and some of the
samples are dominated by prairie vegetation. Meanwhile the number of
samples in roadsides that have 5-15% cover of prairie vegetation has
begun to decrease. In the fourth decade, prairie vegetation increases
in frequency and in density. As the number of samples in cover
categories 1 and 2 decrease, the number of samples in cover categories 3
and 4 increase.

In the fifth decade, many of the niches previously occupied by non-
prairie species {and monocultures of prairie cord grass) could now be
occupied by prairie vegetation (other than prairie cord grass). The
most pronounced changes in vegetation in roadsides from the fourth
decade to the fifth decade after road construction occur in cover
categories 1 and 3. Cover category 3 undergoes a 6% increase, and at
the same time, a 9% decrease occurs in the proportion of roadside
without prairie vegetation. Possibly this represents another wave of
maturation of prairie vegetation similar to the third decade after road
construction. This change in the amount of prairie vegetation could
also be the result of successional changes through time, reflecting
increased diversity of prairie species. However, unless a nearby
prairie seed source is available, this is unlikely.

Most of the change from the fifth to the sixth decade after road
construction occurs is in the relative number of samples in cover

categories 1 and 4, with the relative changes in cover categories 2 and
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3 remaining relatively stable. 1In this decade, cover category 1
decreased by 18%, with a reciprocal increase in category 4 of 23%.

Cover category 2 had a 5% decrease in number of cases in the sixth
decade, and cover category 3 had a 1% increase of samples since the
fifth decade. These numbers could indicate that in the sixth decade, the
prairie community continues to mature, and reaches a second turning
point in the composition of roadside vegetation. During this period,
prairie vegetation occurs in most of the samples in roadsides, and
samples with no prairie vegetation have decreased considerably. The
relative amount of vegetation in cover categories 1 and 2 are equal, but
the relative amount of veéetation increases from cover categories 2
Ehrough 4, Relatively more samples occurred in the 50-100% category
than in any other cover category; this step pattern of data is nearly
inverse to the data pattern that occurred in the third decade. This
indicates that older roadsides were becoming more densely occupied by
prairie vegetation. The inverse relationship between the third and
sixth decades is not a perfect fit, however. More samples occur in
cover category 1 in the third decade than occur in cover category 4 in
the sixth decade. In successional studies in prairie regions, it has
been found that an initial stage of early successional annuals is
followed by a stage with combinations of native and non-native
perennials before the community succeeds to a flora dominated by prairie
vegetation (Shimek 1925, Curtis 1971). A detailed analysis of prairie
species might indicate that a transition from a community of more
aggressive native perennials to a more diverse native community is

occurring. Such a phenomenon was observed in studies of a 440 acre
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prairie restoration at the Fermi National Accelerator Laboratory in
Batavia, Illinois (Betz 1986). 1In Betz’'s study, certain plant species
were found to re-establish more successfully in initial plantings.
Other species that did not océur during the early successional non-
native species stage in the first few years, established successfully
after initial plantings of more aggressive prairie species had become
established. 1In the present study, the difference in relative amounts
of samples in cover categories 1 and 4 between the third and sixth
decade after road construction could be due to competition from non-
native perennial species that formerly occupied a similar niche in their
native habitats. The observed imbalance between decade 3 and decade 6
could also occur because management techniques necessary to encourage
prairie succession are absent, or because management techniques being
used are negatively affecting succession to prairie. The combined
effects of the absence of fire management, and the practice of frequent
mowing, herbicide application in roadside management, and the narrow
linear shape of the roadside, complicated by negative impacts from
adjacent agricultural land use, could inhibit succession to prairie
vegetation.

The deletion of prairie cord grass probably affected the number of
samples of prairie vegetation in the various cover categories. If
included, fewer samples probably would occur in cover category 1 and the
number of samples in all other cover categories would increase,
especially categories 3 and 4. The presence of prairie cord grass in
the data would change the 0-10 year old road age category less because

all roadsides would presumably be devoid of vegetation at the time of
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construction, and fewer samples containing prairie vegetation would
exist in the first decade.

If the pattern observed in the relative amount of cover is
continued beyond 60 years, all of the roadsides that are approximately
80 years old would be expected to contain a 50-100% cover of prairie
vegetation. This prediction does not consider the possibility that
prairie species could have mycorrhizal requirements (Betz 1986), a
critical preserve size or configuration (Diamond 1975), or an essential
association with other prairie species (Betz 1986) that is currently
absent in roadsides. Because relatively few areas with a high species
diversity currently exist adjacent to roadsides, apparently
recolonization by these possibly essential species is not occurring. It
is also possible that prairie succession progresses more slowly when a
limited complement of the seeds of prairie species is available for
recolonization of roadsides. In addition, the narrow linear shape of
roadsides make them susceptible to numerous edge effects (influences
from adjacent areas) that could produce additional negative influences
on the succession of roadsides to prairie vegetation.

It is possible that before prairie vegetation in roadsides reached
100% cover, a plateau would be reached that would result either in an
equilibrium state or a state of flux between native and non-native
vegetation. The constant impacts of disturbances discussed in the
preceding paragraphs could produce areas of expansion by non-native
species that would later contract when disturbance decreased. A pattern
of expansion and contraction could repeat itself in various regions and

to varying degrees depending on the degree of disturbance. A state of
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tension also could be reached between native and non-native species, and
between early and late successional species of plants.

Areas of prairie vegetation continue to be converted to
agricultural or other uses. Based on recent history, it is predicted
that if a study similar to this one was conducted 50 years from now,
fewer roadsides would contain prairie vegetation, and roadsides
containing prairie vegetation would exhibit lower cover categories.

This decrease in roadside prairie vegetation would occur because future
reconstruction of roads would destroy existing prairie seed sources in
roadsides. This destruction would be especially critical because fewer
prairie seed sources woula exist adjacent to roadsides than in the past.
Without a seed source following destruction of prairie vegetation,
prairie cannot re-establish. Future lack of prairie seed sources could,
however, be counteracted by artificially introducing prairie seed into
roadsides. The use of native local ecotype seed could help restore
currently existing native prairie remnants while simultaneously
retaining the integrity of the local gene pool.

Road Type

A significant relationship was found between road type and the
frequency of occurrence of samples in cover categories of prairie
vegetation. The paved road category was expected to have fewer samples
containing prairie vegetation than gravel roads because greater use of
paved roads causes these roads to receive a higher management priority
by county personnel, resulting in more intense management {Clarke 1989).
Because a manicured appearance has been considered desirable in

roadsides in the past, and because paved roads are more heavily used, an
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emphasis on planting non-natives has occurred more frequently along
paved roads than along gravel roads. In addition, paved roads are
usually more recently constructed, and therefore have a more limited
availability of prairie seeds adjacent to roadsides than existed for
older roads.

The magnitude of the numbers in Table 6 and in Figure 9 indicates
that roadsides adjacent to gravel roads do contain more prairie
vegetation than roadsides adjacent to paved roadsides. In addition, 37%
of the samples occurring adjacent to gravel roads in this study
contained prairie vegetation with cover greater than 25%, in contrast to
27% of the samples that occurred in roadsides adjacent to paved roads in
cover quantities greater than 25%. Some factor or factors associated
with paved roads apparently have a negative affect on the survival of
prairie vegetation. As mentioned in the discussion relating road age to
cover, frequent mowing and herbicide application used in management of
roadside vegetation negatively affects populations of prairie plants.
Vegetation in roadsides adjacent to gravel roads is less often impacted
due to less intense management, and therefore, the survival of prairie
vegetation along these roads is more probable. In addition, portions of
roadsides adjacent to gravel roads are periodically burned by adjacent
landowners, primarily to "control the weeds" (Ehley, 1990). This
practice is important in the restoration and maintenance of prairie
vegetation, because it increases the vigor of prairie vegetation, and
inhibits the growth of non-native vegetation and woody species. Burning
roadside vegetation is less frequent in roadsides adjacent to paved

roads because the greater usage of paved roads increases the perception



76

of greater liability due to poor visibility on roads caused by smoke
(Smith, 1990).
Soils

A significant relationship exists between soil associations and the
frequency of samples occurring in cover categories of prairie
vegetation. To some extent, the concentration of prairie species in
soils of drainage extremes appears to occur in Black Hawk County.

Roadside plant communities contain a large compliment of non-native
species and have been greatly modified by human action. Therefore, they
fit the definition of a weed community as described by Curtis (1971).
Prairie species are known to establish more readily on nutrient
deficient soils with drainage extremes such as is found in soils
stripped of the A horizon; presumably soil conditions are too hostile
for successful establishment and competition by non-native species is
lesser (Smith 1989). 1In weed communities of Wisconsin, the relative
content of exotic species decreased as moisture and nutrient
availability decclined. An increase in moisture and nutrients
corresponded to an increase in annuals and biennials, and a decrease in
perennials (Curtis 1971). Exotic species are most likely to occur in
mesic soil conditions that most closely resemble the moisture conditions
of their native Eurasian habitat, rather than in very dry or wet soils
(Curtis 1971). 1In addition, early successional species are more
tolerant of moisture extremes than later successional species (Costello
1944, Tolstead 1941, Curtis 1971). The sites of the original tallgrass
prairie communities typically are rich in organic materials, are mesic,

and have been nearly completely converted to agricultural land in Black
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Hawk County (Fouts and Highland 1978). Because agriculture negatively
affects adjacent prairie vegetation, it was expected that roadsides
within these soil associations would be more heavily occupied by non-
native species. 1In addition, large portions of the existing prairie
remnants occur in excessively well drained soils with low fertility.
These remnants would provide a current seed source for adjacent
roadsides. A higher frequency and density of prairie vegetation was
therefore expected to be found in nutrient poor soils and soils with
drainage extremes in areas where disturbance was limited. Less prairie
was expected to be found in soils that were ideal for agriculture.

The $-0-D soil association has a large proportion of sand and can
be droughty or waterlogged depending on the location. The removal of
vegetation results in severe erosion and drifting of sand, causing this
soll association to be unsuitable for agriculture. In this study, the
S-0-D soil association had a relatively high amount of samples with 50-
100% prairie vegetation. When data from both encounters 1 and 2 are
combined, the percentage of samples in cover category 4 in the S-0-D
soil association is exceeded only by the the percentage of samples in
this cover category in the R-T soil association. This supports the
hypothesis that prairie vggetation is better adapted to excessively well
drained, dry soils than non-native vegetation.

The suitability of prairie vegetation to the S$-0-D soil association
is further demonstrated by the fact that sizable prairie remnants occur
in this soil association in areas other than roadsides. Major locations
of this soil association in the study site occur in Washington Union

Township, and in Mount Vernon Township, and both townships are
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associated with prairie remnants of importance in the state (Duritsa
1983) . Washington Union Township contains the largest acreage of
prairie in the county, including the 35 acre Cedar Hills Sand Prairie
(Duritsa 1983). Most of the prairie vegetation in the township occurs
on the 5-0-D soil association. Probably this occurs because of S-0-D’s
limited use for agriculture and the ability of prairie vegetation to
successfully stabilize soil. In these areas, a source of prairie seeds
has existed since presettlement times, and continues to exist allowing
recolonization in adjacent disturbed areas including roadsides, to occur
more quickly than in other soil associations. This could explain the
relatively high proportion of samples in cover category 4.

A large portion of the data, however, contradicts the hypothesis
that prairie vegetation occurs in roadsides more often in areas of
drainage extremes, in nutrient poor soils, in areas of limited
disturbance, and in areas less desirable for agriculture. When soil
association data from encounters one and two were combined, more than
50% of the samples in each of four soil associations contained prairie
vegetation. These four soil associations are D-K-M, T-M-G, R-T, and K-
C-F. The percentage of samples containing prairie vegetation in each of
these soil associations respectively is 53%, 63%, 63%, and 64%. In
contrast, the percentage of samples in the M-S-B soil association, the
La-S-F soil association, and the S-0-D soil association are,
respectively, 38%, 41%, and 49%. Differences occur in parent material
of soil, soil texture, location (see Table 19), and to some extent, in
land use, between the group of four soil associations that contained

prairie vegetation in more than 50% of the samples, and the group of
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soil associations that contained prairie vegetation in less than 50% of
the samples in this study. The parent material of the four soil
associations with more than 50% of the total samples containing prairie
vegetation, was either loess, loess and glacial till, or loam and
glacial till. The soil texture generally varied from silty clay loam to
loam to clay loam, and the soils are located in uplands. All four of
these soil associations contain thick surface layers of soil rich in
organic materials, and are extensively utilized for agriculture,

The three soil associations with prairie vegetation in less than
50% of their samples are primarily of eolian or alluvial origin, and
contain sand in the surface layer, and/or in the subsoil layer. Soil
texture varies from coarse sand and gravel to fine silt, and drainage
varies from excessively well drained to very poorly drained. Many of
these areas occur on bottomlands and stream terraces, or contain marshy
areas or seeps. Most of the original woodland in Black Hawk County
occurred in these soil associations, except for some parcels of upland
woodland that occurred locally in the R-T soil association.. Although a
large portion of all soil associations in Black Hawk County are used
agriculturally, the $-0-D, M-S$-B, and La-S$-F soil associations comprise
the majority of the greenbelt area along rivers, and are more often used
for wildlife habitat because of agricultural limitations (Fouts and
Highland 1978, Duritsa 1983).

A general statement could be made, based on the above discussion,
that prairie vegetation tended to occur most frequently in areas more
suited to agriculture, and less prairie vegetation occurred in areas

with more natural areas. This contradicts the hypothesis that the
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greatest concentration of prairie vegetation would be found in areas
with nutrient poor soils, of drainage extremes, of lesser agricultural
value, and/or with limited disturbance. This contradiction could be due
to ecological conditions in the M-S-B, La-S-F, and S-0-D soil
associations, and/or to the nature of the samples in this study. 1In
permanently wet areas, and in areas along rivers or streams where these
soils exist, flooding occurs regularly and to differing degrees of
severity. Complex prairie communities can take several years to
establish, and in alluvial soils, years of extensive and long lasting
floods could destroy prairie vegetation when it is still in the
establishment phase. Small amounts of prairie vegetation could survive
in isolated areas less prone to flooding.

Roadsides are designed to provide some drainage to roads and the
effects of flooding can be increased, especially in areas that occur
near rivers and streams. Some prairie vegetation could, however,
survive on higher, drier areas of the roadsides. This could explain the
lower numbers of samples in the 50-100% cover category in the M-S-B and
the La-S-F soil associations. Relatively high numbers of samples in the
16-49% cover category could be due to cycles of repeated prairie
establishment, followed by flooding. The populations of prairie species
expand, only to decrease during repeated periods of flooding. This
cycle could result in a lower total number of samples containing prairie
vegetation.

Even though there is a relatively high number of samples with 50-
100% cover in the S-0-D soil association, this association has a

somewhat lesser total number of samples containing prairie vegetation.
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The high number of samples with a greater density of prairie vegetation
is explained earlier in this chapter, but the lower overall number of
samples containing prairie vegetation could be due in part to pericdic
flooding.

Some kinds of prairie vegetation are well adapted to wet, poorly
drained soils that are subject to periodic flooding. Prominent among
these species is prairie cord grass, which was deleted from the data in
this study. 5-0-D, M-B-S, and La-S-F soil associations originally
supported vegetation consisting of floodplain woodland, marsh, seeps, or
wetland., Prairie cord grass often exists as a significant species of
the herbaceous vegetation in these types of habitat. The deletion of
this species from the data could partially or wholly explain the
relatively large numbers of samples in cover category 1 and a
correspondingly low number of samples containing prairie vegetation in
these soil associations. The arbitrary deletion of prairie cord grass,
resulted in arbitrary deletion of samples that occurred in swales or
wetlands.

A large portion of the data samples indicated that prairie
vegetation occurred on sites of original occupation by tallgrass prairie
vegetation. More than SQ% of the samples in the T-M-G, D-K-M, K-C-F,
and R-T soil associations contained prairie vegetation, and these soils
were originally populated with tallgrass prairie. Prairie remnants
could have existed on the land adjacent to these roadsides at the time
of road construction, and this seed source would have facilitated re-
establishment of prairie vegetation in roadsides. The fact that prairie

still exists in roadsides adjacent to agricultural land with no
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remaining adjacent prairie seed source is a testimony to the persistence
of these prairie species. Associations of very wet or very dry soils
did not originally support as much tallgrass prairie vegetation, and
therefore could not supply as extensive a source of prairie seed as was
supplied by areas dominated by tallgrass prairie. Prairie vegetation
would be less likely to occur in roadsides adjacent to soils not
originally occupied by prairie. 1In addition to the presence of a
prairie seed source, the dispersal distance of prairie propagules
affects colonization by prairie species. The propagules of many prairie
species travel only short distances because of their mass or their poor
adaptation to wind dissemination, (Rice et al. 1960, Platt and Weis
1977) and therefore re-establishment of prairie populations in roadsides
from seed sources existing in adjacent land would be restricted to local
occurrences. Prairie populations existing in roadsides, limited by the
size and shape of the roadside, would recolonize roadsides
longitudinally very slowly, and would be interrupted by intersecting
roads. For these reasons, an adjacent seed source would have been
necessary for re-establishment of prairie vegetation in early roadsides.
This would explain the relatively high amounts of prairie vegetation in
T-M-G, D-K-M, K-C-F, R-T, and S-0-D soil associations,
Slope

The relationship between slope and cover lacked significance in
encounter 1, but was significant in encounter 2. From the data in this
study, it cannot be concluded that the second slope class identified in
a tenth mile of roadside when collecting data from west to east will be

more likely to have a significant relationship to percent prairie
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vegetation cover than the first slope class identified. These results
could be due to variance of data,

In addition, abrupt topographic changes occur locally in roadsides
due to the design of roadsides as V- or U-shaped ditches. Prairie
vegetation, well adapted to moisture extremes caused by abrupt
topographic changes, are distributed in roadsides along local
topographic and moisture gradients. The data collection technique for
slope only reflected gross topographic changes in the landscape
indicated by soil differences. As a result, the abrupt topographic
changes that occur in roadsides cause this soil slope data to be
inadequate.

The relationship between slope and percent cover of prairie
vegetation in slope encounter 2, however, was significant. Nine percent
more prairie vegetation occurred in areas with greater slope, supporting
the hypothesis that prairie vegetation will occur in these areas. The
most striking difference in relative amount of prairie vegetation
between level and sloping topography, was in cover category 4. Eighteen
percent of the samples in slope category 2 (sloping), contained prairie
vegetation in the 50-100% cover range. This indicates that the most
dense prairie vegetation probably occurs in areas that are more steeply
sloping. This could occur because relatively steep slopes draining to
lowlands often result in xeric conditions on the steep banks (Steiger
1930), and permanent standing water in lowlands (Lindsey et al. 1§65).
Steep slopes therefore could create conditions of greater soil moisture
extremes in roadsides. Large hills on adjacent land that slope down to

a roadside could create a large watershed draining intco the roadside,



85

resulting in more moist or wet soil conditions. Conversely, raised
roadbeds with no backslope and an adjacent valley would result in
drainage away from roadsides, potentially creating drier soil
conditions. In each of these cases, localized populations of prairie
species that are well adapted to moisture extremes could occur.

Cov

Contrary to expectations, water holding capacity of the soil,
adjacent land use, erodibility of adjacent land, and original
vegetation, were not significantly related to cover of prairie
graminoids.

Soil Permeability

Drainage and topography are two factors known to be important to
the distribution of prairie vegetation (Steiger 1930, Weaver 1954,
Lindsey 1961, Curtis 1971, Crist and Glen-Lewin 1978, Ode 1980, Whitney
1982). As previously discussed, prairie vegetation was expected to
occur more often in areas with drainage extremes. Permeability of soil
in each soil series was used as the parameter to indicate rélationships
between soil water holding capacity and drainage, and cover categories.
Because drainage is affected by slope of the soil, both permeability and
slope were analysed to determine possible relationships to cover
categories.

The relationship between permeability and cover was not
significant. Permeability rates were grouped into slow, moderate, and
rapid categories. The results of previous research suggest a strong
relationship between moisture conditions and the presence of prairie

vegetation. The lack of significance in this study could have been due
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to the inherent difficulties in constructing discrete categories from
overlapping permeability divisions as listed in Fouts and Highland
(1978), or due to the lack of permeability extremes in the study area.
Adjacent Land Use

The survival of roadside prairie remnants is affected by adjacent
land use. Agricultural areas are typically erosion prone, contain a
non-native seed bank, and thus tend to cause a shift in roadside
vegetation to an earlier successional state (Costello 1944; Curtis 1971,
Fouts and Highland 1978). Roadsides subject to rapid siltation are
dredged more frequently, causing additional and catastrophic disturbance
to existing vegetation. Conversely, permanent vegetation in land
adjacent to roadsides prevents soil erosion (Hausenbuiller 1977) thereby
stabilizing roadside vegetation. Permanent or semi-permanent vegetation
often exists in pastures, residential or industrial areas, cemeteries,
woodlots, parks, recreational areas, and natural areas. If these areas
contain prairie vegetation, they are also a seed source for
reestablishment of prairie vegetation in roadsides.

Prairie vegetation in roadsides commonly exists adjacent to prairie
remnants except where these roadsides have been recently and severely
disturbed by activities that remove most or all vegetation (Smith 1389).
Even in recently dredged roadsides, prairie vegetation quickly re-
establishes if an adjacent prairie remnant exists (Shimek 1925}.
However, there was no statistically significant relationship between
roadside prairie and native seed sources. This is probably due in part
to the overwhelming preponderance of agricultural land (70% of all
samples) occurring in the data set that could have skewed the results.

Lack of significance between roadside prairie and adjacent native seed
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sources was probably also due in part because a miscellaneous category
representing areas that could contain native seed sources was used
instead of a category known specifically to represent adjacent native
seed sources, Selection of several segments of roadsides known to
exist adjacent to a prairie seed source would have more effectively
tested the hypothesis that prairie vegetation in roadsides is
significantly related to an adjacent native seed source.

In addition, agricultural practices impact the quality of many
potential seed sourcés such as those along streams that intersect
agricultural fields. Negative impacts in these cases include siltation,
pesticide drift and runoff, and provision of a non-native seed bank.
Areas that do contain native vegetation often have a very low species
diversity. If sampling had been biased to collect data from equal
numbers of areas adjacent to residential, agricultural, and good quality
prairie seed source areas, perhaps more prairies in roadsides would have
occurred next to native seed sources.

Erodibility

Most of the soils in Black Hawk County have been impacted by
agricultural erosion and therefore erodibility was used as an indication
of disturbance in roadsides {Fouts and Highland 1978). Agricultural
gsiltation into roadsides often causes a need for dredging roadsides to
facilitate drainage, and dredging destroys existing vegetation. Unless
a nearby seed source exists, or the exposed soil contains a seed bank of
prairie seeds, or viable prairie rootstock, prairie is unlikely to re-
establish adjacent to agricultural land. A relationship between

erodibility factor K and the frequency of samples occurring within cover
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categories was not statistically demonstrated in this study. However,
the combined data from erodibility encounters one and two indicated that
50% of the samples occurred in soils within the highest range of
erodibility, and that 51% of the prairie vegetation found in the study
area occurred within this same erodibility range. This suggests that
either the prairie vegetation is less sensitive to disturbance than
predicted, that the soil is being effectively stabilized, or that the
areas of highly erodible soil were originally the sites of prairie
vegetation in the county. Because agriculturally activated soil erosion
is a serious problem in Black Hawk County (Campbell 1987), and because
erosion is severely destructive to prairie and other types of vegetation
(Boothe 1941, Costello 1944, Hasenbuiller 1977, Curtis 1971), the third
possibility probably contributes to this phenomenon.
Original Vegetation

The original vegetation as listed relative to soil associations in
the Soil Survey of Black Hawk County (Fouts and Highland 1978) was not
significantly related to the cover categories of prairie vegetation.
This contradicts the previous interpretation that prairie vegetation
primarily exists in roadsides within the regions that were formerly
prairie. Precise interpretation of information about original
vegetation, however is difficult (White 1981, Smith 1989), especially
relative to terminology referring to wooded areas. 1In contrast to
treelegs prairies, a savanna with a few trees could have been described
by early surveyors as either wooded or as prairie. For example, early
Clayton County surveyors mapped an area aé prairie, even though trees

were noted suggesting that the vegetation could have been a savanna
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community (Smith 1989). Also, soil scientists are cautious in specific
interpretation of original vegetation data, noting that an area occupied
alternately by woodland and prairie would be recorded as having "mixed
trees and prairie grasses" that could also be interpreted as savanna
(Smith 1989).

In contrast to the results of this study, other studies have noted
positive relationships between the original vegetation under which the
soil was formed and current vegetation. In a study of currently
existing prairie along areas formerly used as Indian trails in Ontario,
Canada, areas inhabited by rich prairie vegetation corresponded with a
deep layer of undifferengiated, calcareous soil rich in humus. This
soil was typically formed under prairie vegetation, and was much
different than the soil formed under mixed forest (Reznicek 1983). 1In
studies of several counties in Wisconsin, some gpecies of prairie plants
in roadsides existed only within the confines of former prairies, and
other species remained concentrated near former prairie areas as
recorded in surveyors’ records (Curtis, 1971). Curtis (1971) notes that
this phenomenon could occur because the plants were a part of the
original prairie, savanna, or open woodland flora, and could partially
be an indication of species conservatism. That is, certain species were
prairie obligates and colonized new territory at slower rates, and
thereby are or were confined to original prairie sites. It is also
possible that these species could simply have encountered hostile
roadside soil conditions (Curtis 1971). A similar phenomenon could be
occurring in the present study area, with prairie vegetation occurring

within the range of the original seed source. Although this is
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possible, it is not likely because most of the soils in the study area
were organically rich. moderately well drained soils. Even eroded
remnants of these soils are probably not excessively hostile to prairie
plant populations. If prairie vegetation is limited by environmental
conditions, these conditions are more likely to be caused by the effects
of roadside management practices or by management of adjacent land.
Examples of such adverse conditions include pesticide application to
roadsides, runoff and drift of agricultural pesticides into roadsides,

siltation from agricultural land. and frequent mowing of roadsides.
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CHAPTER 5

SUMMARY

In Iowa, the presettlement vegetation was predominately tallgrass
prairie. Currently, prairie vegetation is confined to small isolated
parcels, some of which occur in roadsides. Roadside prairie remnants
are important for historical, environmental, aesthetic, scientific, and
economic reasons, and are beginning to be restored or reconstructed in
gseveral counties in Iowa. Information about factors influencing the
occurrence of prairie vegetation could help roadside vegetation managers
develop initial vegetation inventory techniques and subsequent prairie
restoration procedures.

This study was conducted to determine if factors known to affect
plant communities and their stage of succession, including soil moisture
availability, drainage, soil disturbance, and availability of a prairie
seed source are related to visual estimates of the percent coverage of
prairie graminoids in roadsides. Prairie vegetation studied was limited
to selected graminoid species including native grass species and members
of the family Cyperaceae, but excluding prairie cord grass {(Spartina
pectinata), Reed canary grass, (Phalaris arundinacea), and Kentucky
bluegrass (Poa pratensis). Elimination of these species allowed more
precise evaluation of the populations of less aggressive prairie
species. Cover categories of prairie vegetation in this study were 1)

0%, 2) 5-15%, 3) 16-49%, and 4) 50-100%.
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Of the total 494 samples, an approximate 4:2:2:1 ratio was noted
among cover categories. The number of samples represented in cover
category 1 (0% prairie vegetation) was approximately 4 times greater
than the number of samples represented by cover category 4 (50-100%
prairie vegetation). Both cover categories 2 and 3 with 5-15% and 16-
49% cover respectively, were observed approximately twice as often as
cover category 4 with 50-100% cover. In Chi-square tests, cover was
statistically related to road age, road type, soil association, and
slope. No significance was found in the relationships between cover and
permeability, erodibility, original vegetation, or adjacent land use.

The factors analysed interact with each other and with other
characteristics of the roadsides that were not analysed in this study.
In addition, aspects of the study site and of data selection affected
the results of this study. Among these aspects are exclusion of prairie
cord grass, an important species in wet prairies, repeated disturbances
due to roadside management techniques, flooding, type of adjacent land
management, and physical conditions such as dense shade. In addition,
ecological conditions of prairie species such as potential mycorrhizal
requirements {Betz 1986), critical preserve size or configuration
(Diamond 197%), or an association with specific prairie species during
early prairie establishment (Betz 1986) that is currently absent in
roadsides but necessary to produce a stable native plant community could
influence the degree to which factors affect roadside prairie
vegetation. Perhaps the most important factor affecting the occurrence
of prairie vegetation in roadsides is the presence of adjacent prairie

seed sources, few of which currently exist.



93

The relative amount of prairie vegetation occurring in roadsides
increases with road age. Samples in roadsides along roads more than 51
years old had the highest percentage of prairie vegetation (37%) in
cover category 4, whereas most samples (67%) in roadsides less than 21
years old contained no prairie vegetation. Factors contributing to this
trend include increasingly complete destruction of adjacent prairie seed
sources in more recent years, as well as development of road
construction and maintenance techniques that are more catastrophically
destructive to roadsides than techniques used in former years.

Prairie vegetation occurred in greater densities in roadsides
adjacent to gravel roads (59% of samples along gravel roads contained
prairie vegetation) than in roadsides adjacent to paved roads (51% of
the samples along paved roads contained prairie vegetation). This could
occur because paved roads are more intensely used and are therefore
given a higher maintenance priority by county officials. As a result,
paved roads are mowed and treated with herbicide more frequently,
practices which negatively impact roadside prairie vegetation. 1In
addition, paved roads tend to be newer roads, resulting in more recent
disturbance to roadsides, and an earlier successional stage of
vegetation. Even though the study did not show a relationship to
proximity of seed sources, the reduction in adjacent prairie remnants
over the years could be a contributing factor.

When soil association data from encounters one and two (the first
, and second soil type encountered in a tenth mile) were combined, more
than 50% of the samples in each of four soil associations contained

prairie vegetation. These four soil associations were D-K-M, T-M-G, R-
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T, and K-C-F, all of which are organically rich soils well suited for
agriculture. The remaining 3 soil associations, the S$-0-D, the M-S-B,
and the La-S-F soil associations, all contain agricultural limitations
because of existing drainage extremes, lower organic content or higher
erosion potential. Therefore, prairie vegetation occurs more often in
roadsides on rich organic soils ideally suited to agriculture, than on
nutrient poor soils with drainage extremes. This suggests a
relationship between the sites of original occupation of tallgrass
prairies and current roadside prairies.

Although the Chi-square analysis of the first slope class
encountered was significantly related to prairie vegetation cover,
analysis of the second slope class encountered was not. These results
could be due to variance of data.

The relationship between permeability and cover was not
significant. The lack of significance in moisture analysis in this
study could have been due to the inherent difficulties in constructing
discrete categories from overlapping permeability divisions as listed in
Fouts and Highland (1978), or due to the lack of permeability extremes
in the study area.

The lack of a statistically significant relationship between
adjacent land use and cover could be due to an overwhelming
preponderance of agricultural land use (70% of all samples) in this
study. Had the study included a higher proportion of natural areas, the
statistical relationship between adjacent land use and cover might have
been significant.

Original vegetation was not significantly related to cover,

possibly becausgse of difficulties in interpretation of information about
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original vegetation. Ambiguities in interpretation of original
vegetation are especially apparent relative to woodland and savanna
communities.

Erodibility (K-value) was not significantly related to cover. The
areas currently most subject to erosion are those areas without
permanent vegetation, most of which are agricultural areas. Although
agricultural erosion is detrimental to prairie plant populations, the
areas most suitable to agriculture are also the areas most heavily
occupied by tallgrass prairie in presettlement times. The selection of
data for mesic and dry prairie species, and the exclusion of prairie
cord grass, a species of wet areas, from the data could have resulted in
a lack of significance in this category.

In conclusion, the results of this study indicate that prairie
-vegetation in roadsides is most likely to be found adjacent to older
roads, adjacent to roads with gravel surfacing, and in organically rich,
well drained soils that are well suited to agriculture. This study did
not support the hypotheses that prairie would occur in roadsides with
extremes of soll permeability, with higher soil erosion potentials, next
to steeply sloping landscapes, adjacent seed sources, or in soils
originally formed by prairie vegetation. It is possible that a
different method of sampling could have resulted in additional factors

being significantly related to prairie vegetation cover.
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