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ABSTRACT

A comparative study of woody vegetation changes on Burgner Acres over the
past 18 years is reported. Presently 30 arborescent species are found in the woodlot
with white ash maintaining its position as first in Importance Value, hackberry
has increased from fourth to second in importance, while elm, shagbark hickory,
and black walnut show little change in relative values. Also, a decrease in elm
mortality and a decrease in the importance of red haw has resulted in an increasc
in the ranking of whitc vak. Sugar maple has become well cstablished in parts of
the woodlot and will undoubtedly increase due to its superior gap phase replace-
ment potential.

INTRODUCTION

Burgner Acres is a 10 acre woodlot located approximately 8 miles northwest
of Charleston, Illinois. It was donated to Eastern Illincis University in January
1955 by Mrs. Helen Burgner Douglas as & memorial o her father and grandparents
who were pioneer settlers in the county. Since 1855 it has been muintained undis-
turbed except for a footpath, and has heen utilized for research and educational
purposes, Shortly after the woodlot was acquired, six permanent quadrats were
established (Henderson and Damann, 1966), and in 1962 six line transects were
run by an ecology class to determine woody composition. In 1964 a complete survey
of the woody vegetation was undertaken (Blackmore and Ebinger, 1967} allowing
for the analysis of even the less important tree species. This paper is a follow up to
that study to determine woody vegetation changes over the past 18 vears.

DESCRIPTION OF THE WOODLOT

Burgner Acres is located in the Grand Prairic Division of Iilinois {Schwegman,
1973) three milcs north of the Shelbyville Moraine in Coles County, Illinois (SW'4
NE% Sec 1 T12N R8E). It is traversed by Sveamore Creek and has a gently rolling
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topography with a maximum difference in elevation of about 25 feet. Sycamore
Creek divides the woodlot into three well defined study areas (Henderson and
Damann, 1966). Area A, at the north edge of the woodlot, slopes gradually towurd
Sycamore Creek. Prior to acquisition of the woodlot by Eastern Illinois University,
this area was frequently mowed. Area B is a somewhat less disturbed moist area
which slopes to a second loop of the vreek. Area C is a partially disturbed higher
and drier area beyond the second loop of the ereck. Two soil types are present in
the woodlot (Yellow-Gray Siit Loam, Yellow Silt Loam). Both are classified as
upland timber soils (Smith, et al., 1929),

MATERIALS AND METHODS

To facilitate direct analysis of vegetation changes the method employed was
that of Blackmore and Ebinger (1967). The entire woodlot was staked off into 50
feet square quadrats and the number, size, and species of all trees four inches dbh
and over were recorded. Relative density, relative dominance, relative frequency
and Tmportance Value of each species were then calculated using the procedures
outlines by Blackmore and Ebinger (1967). These values were calculated not only
for the entire woadlot, but also for each of the three areas outlined in the descrip-
tion of the woodlot. Dead standing trees were measured and identified when
possible, but only dead clms were used in the caleulations because they comprise a
relatively large part of the stand.

One set of nested, circular plots 1/100 and 1/1000 or an acre in size was ran-
domly located in each 50 foot square quadrat. Saplings {1-4 inches dbh) were
tallied on the larger and seedlings on the smaller plots. The seedlings were
separated into those under one foot in height, and those over one foot in height but
less than one inch dbh. The nomenclature used follows Jones (1963}

RESULTS

Of the 30 arborescent species encountered on the woodlot, 7 are understory
trees. Thesc species, along with their density and frequency by size classes, are
shown in Tahle 1. Also, the 12 leading species, with their relative values, average
diameters and number of individuals per acre in broad diameter classes are shown
in Table 2.

Of the arborescent species listed in Table 2, white ash ranks first in Impor-
tance Value, having the highest relative frequency, relative density, and relative
dominance. It predominates in both the 4-6 and 7-12 inch diameter classes, firmly
establishing its position as first in importance. Hackberry, which is second in im-
portance, ranks close behind white ash in both relative frequency and relative
density but has less basal area. The large number of individuals of this species in
the 4-6 and 7-12 inch diameter classes suggests that it will maintain its position of
codominance with white ash.

As no attempt was made to distinguish slippery elm and American elm in the
previous study (Blackmore and Ebinger, 1967), they were combined in the present
study. In the woodlot, elm is third in number of individuals per acre in the 4-6
inch diameter class and in total individuals, as well as third in Importance Value.
Presently dead elms aceount for 14 % of all standing elms. This mortality, which is
due to phloem necrosis and Dutch elm disease, effectively limits the importance of
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this species. If values tor living and dead elm are summed, its importance slightly
exceeds that of hackberry.

Black walnut, as fourth in importance. only slightly exceeds shagbark hickory
which is fifth in importance. This is due mainly to the large size of individual
trees. Shagbark hickory ranks higher than walnut in trees per acre in the smaller
diameter classes, and will probably surpass wulnut in importance as these in-
dividuals mature.

White oak and mockernut hickory are sixth and seventh in importance respee-
tivelv, primarily due to the large size of individual trees. Bitternut hickory and
shingle oak are present also in larger diameter classes, but their low density results
in a low importance value. Red haw and black cherry are present in the smaller
diameter classes, but their low basal area and relative sparsencss results in a low
importance.

DISCUSSION

Considerable change hus taken place in the woodlot since the original survey
in 1964 {(Blackmore and Ebinger, 1967}. A major change is the number of individ-
uals per acre; averaging 143 in 1964 and presently averaging 194 stems per acre
(Table 2). Most of this increase occurs in the 4-6 inch diameter class (87.6 in 1964
to 113.1 in 1982), and in the 7-12 inch diameter class (28.6 in 1964 to 54.7 in 1982).
Another difference is the change in Importance Value and ranking of some of the
species, both in the entire woodlot, as well as in the threc separate study areas
{Tables 2 & 3).

White ash maintains its position as first in importance in the entire woodlot.
It has more than doubled in individuals per acre (22.4 in 1964 to 48.0 in 1982},
and while it has increased in all threc arcas, its major increase has occurred in
Area A. Tn this arca il has increased from eighth to a present fourth in importance.
This apparent lag in reproduction is possibly due to an inability of ash to germinate
and compete in the vears subsequent to the area having been mowed and grazed.
Adequate germination and growth possibly occurred only after there was an aceu-
mulation of nutrients provided by leaf litter (Fowells, 1965}.

Hackberry has increased from fourth to second in importance. Its present
position as second in individuals per acre suggests thatl it will continue as second in
importance for a long period of time. This substantial increase has displaced elm
to third in importance. Elm has increased in all diameter classes, but hackberry
has increased at a greater rate, consequently the ranking change. Elm mortality
has decreased more than 50 % , and the diamcter of dead elm has decreased to an
average of 6.9 inches (13.5 inches in 1964).

Black walnut, which is fourth in importance, has inereased in relative domi-
nance while experiencing a decrease in relative density. This species is not repro-
ducing well in the woodlot and will eventually decrease to a lower importance as
the larger individuals die. Hickories will probably exhibit this same pattern, though
shagbark hickory will probably remain important as it is exhibiting better recruit-
ment from the seedling and sapling strata. Presently shagbark hickory has increased
slightly in stems per acre, but the relative value of this increase is negligable when
compared to the increase in the species runked higher.

White oak has made a slight increase in stems per acre over the past 18 years,
primarily in Area C. The increased importance of white oak is primarily due to
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the decrease in previeusly more important species. One of these is red haw, in
which the number of stems per acre has decreased to less than half of what was
present in the original survey {16.6 in 1964 to 7.4 in 1982). This decrease, as pre-
dicted by Blackmore and Ebinger (1967), is largely a response to canopy closure,

Bluckmore and Ebinger (1967) reported a large number of sugar maple sced-
lings and saplings on a portion of the slope to Sycamore Creek in Area C. Presently
in Arca C, sugar maplc is represented by a total of 6.1 individuals per acre in the
4-6 inch and 7-12 inch diameler classes with an avcrage diameter of 6.2 inches
(Table 1). Its importance value of 8.0 ranks it as tenth in importance when only
Area C is considered. The superior gap phase replacement potential of sugar maple
and its rapid establishment in Area C suggests that it will spread throughout Area C,
and possibly throughout the entire woodlot, as is eceurring in Sargents Woods (Ebin-
ger, 1968) and Baber Woods (McClain and Ebinger. 1968). The far future implica-
tions of this suggest that sugar maple could risc to codominance with white ash,
hackberry, and elm. The composition of this woodlot would then closely resemble
the composition of prairie groves {Boggess, 1964; Boggess and Bailey, 1964).
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