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A COMPARISON OF SOIL MICROFUNGI OF TWO
GRASSLAND AREAS IN CENTRAL OKLAHOMA
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In past years a number of workers have
shown correlations between soil mycoflora
and their environment (1-7). Workers in
Oklahoma have studied relationships of
fungi in both prairie soil (3,5) and for-
ested areas (4).

The purpose of this study was to attempt
to correlate the mycoflora found in two
grassland plots located in the University of
Oklahoma Grasslands Research Area with
the soil types and dominant plants present.
The two plots were within 25 feet of each
other. The areas studied are located 8 miles
southwest of Norman in McLain County,
Oklahoma. The soil composition of the two
plots differed only slightly. The mid-grass
plot was composed of sandy loam and was
dominated by Andropogon scoparius (little
bluestem), while the tall-grass plot was
composed of sand and was dominated by
Andropogon scoparius, A. gerardi (big
bl ), and Pans virgatum (switch-
grass). Because of the differences in vege-
tation, it was decided to determine whether
a :;::!lar marked difference in myocoflora
ex X

METHODS

The plots were sampled on. three occa-
sions, in February, March and April, 1970,
for soil microfungi. The methods reported
by Chesters and Thornton (8) were used

The medium used for plating (ME agar)
consisted of the following:

malt extract 23
glucose ;g:
p.?‘mcdhn G ISO,NOnni:
mydn sulfate 250 mg
In preliminary experiments, vlv'gooo:-l:pand
pre
this medium with rose bengal mycin

strepto
(RBS) agar (9). We chose the former
medium (ME) because it effectively con-
trolled bacterial growth and, at the sime
time, permirted better growth of a wider
variety of fungi than did RBS agar. Dilu-
tions of 1:1,000, 1:10,000, and 1:100,000
were plated for colony counts and isola-
tion. Colonies were transferred to malt ex-
tract agar slants as soon as growth ap-
peared. Identification of Zygomycetes was
based on Zycha (10), whereas Barron (11)
was used in the identification of Deutero-
mycetes. Total colony counts for each sam-
ple were also made.

Field sampling of the plants occurring
in the two plots was carried out by stu-
dents of a graduate d?hysiologwnl' ecology
class, as were the chemical and physical
analyses of the soil. The plots were syste-
matically sampled by the use of 10 clip
quadrats (0.25m?), and the dominaat spe-
cies of each plot were determined by the
methods of Curtis and McIntosh (12) and
Rice and Penfound (13).

Soil samples (minus litter) were collec-
ted during February, 1970 from each plot
at two levels (0-6 inches and 12-18 inches).
All s0il tests were made on air-dry soil, but
all calculations, with the exception of tex-
ture aod pH, were based on the oven-dry
weight the soil. Soil pH was deter-
mined by the glass electrode method of
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rc:ty was analyzed by
rom N e and Wynd (18) and total
nitrogen by the macro-Kjeldahl method of
Bremner (17, pp. 1149-1178). To deter-
mine bulk-density or compaction the fol-
lowing method, modified from Blake (17,
pp. 377-381), was used. Holes two inches
in diameter and three inches deep were
made and the volume (ml) of quartz sand
required to fill the holes was recorded.
Oven-dry weight of the excavated soil was
determined by gravimetric analysis. The
volume weight (g/ml) was determined by
dividing the dry weight of the soil by the
volume of sand required to fill the hole.

RESULTS

There was very little difference in chem-
ical composition between the two plots

TABLE 1. Resslts of physical ond mineral analy-

ses of the top six iuches of soil i the mid-grass
ond rass ploss.
Mla-grass Tall-grass
pH 69 [X)
falor on o
% aitrogea 0.086 0.068
‘9% phosphorus 0.014 0.010
9% potassium 0018 0010
% magnesinm 0.033 0.023
base exchange
capacity 9.86 810
% sad 757 836
% clay 174 124
% oile 68 40
depth A horison
(inches) 7.5 +04 1375 16
% soll moisture 204 059 191 +: 059
(bulk deasity) 1071 + 0.060 0.892 £ 0.059%

sampling areas; the number of species iso-
lated from each was similar.

TABLE 2. Gemera and total wamber of fungsl
colowies obtained per grom of soil of the two
grassland plots.

Class
genus

Oomycetes
Apbanomyces

Absidéia

Abidia wp.
C. elegans
Mortierella sp.

Mid-grass Tall-grass

Han R

Rbizopus sp.
Zygorrbynchus sp.
Deuteromycetes

MooMMM MM MMM
M MMM DDA

3
MMM M
MM MMM MR

120,000 146,000

a Predominant gepers
DISCUSSION
The major edaphic differences in the two
grassland plots were the more shallow A-
horizon and the greater compaction of the
mid-grass plot. Not only was the depth to
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(19) reported that a clay hard-pan
percolation of water to lower
depths in the soil and that available water
occurs normally only above the hard-pan.
Thus, the level of the hard-pan determines
the depth of penetration of roots since
roots normally do not penetrate dry soil.

Weaver and Fitzpatrick (20) reported
that big bluestem is more mesic than li
bluestem and that it commonly provides
a cover of 80-90% in well-watered areas.
It has an advantage in such areas in com-
petition for sunlight because of its greater
height. Andropogon scoparius, however, is
better adapted than big bluestem to adsorb
moisture in relatively dry soil because of
its very fine and extensively branched root

system (20).

In a study in northern Indiana, Bliss and
Cox (21) were able to identify five types
of prairie communities. The big bluestem
C ities were found in areas with a
relatively deep A-horizon, high availability
of soil moisture, high organic matter, and
good drainage. Little bluestem communi-
ties, on the other hand, were associated
with a thinner A-horizon, lower availabil-
ity of soil moisture and less organic matter.
In addition, they reported a high frequency
of A. scoparius and a greater diversity of
species in the big bluestem communities
and a low frequency of A. gerardi in
lictle bluestem communities. Our results
closely parallel those of Bliss and Cox (21)
and therefore it appears that the mosaic
pattern of vegetation observed is a result
of differential availability of water result-
ing from the differences in compaction, the
depth of the A-horizon, and the presence
of the clay hard-pan. It is thai
these factors would be unlikely to affect
the distribution of soil microfungi in the
top three inches of soil, since little differ-
ence was noted in the soil moisture content
of the top six inches in the two plots
(Table 1).
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logical significance. Several of them have
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species reported to be parasitic oo higher
piants (e.g., Alsernaria, Apbanomyces, Cur-
valaria, Fusarium and Verticillium). Trich-
oderma can exhibit antimycotic activity
(22). Many of the genera
found in this stady can be classified, ac-
cording to Garrett (23), as cellulose de-
com The presence of Dorotomyces
in this soil agrees with the findings of
the soil analyses, as it is commonly
in soils high in organic content (11).
Most of the genera isolated in this study
have been previously re; by England
and Rice (3), who conducted a similar
study in central Oklahoma. However, Cun-
ningbamella, which was frequently isolated
from both plots of this grassland, was not
reported in their study. Miller, Giddens,
and Foster (24), in an analysis o{f”u::,ﬂ'
in Georgia soils, reported Cummwing
as a dominant genus. Recently, Blunt and
Baker (22) reported Cumning, echi-
nulate as the most promising of a series
of 175 fungi exhibiting antimycotic ac-
tivity isolated f:lxn fl'lnwaiian soils. This
species was capable of antimycosis is vitro
against all 5 species of human pathogens
tested, all of which are known to occur
in soil. This organism has been used in
biological assays for the phosphorus con-
tent of soils (25); its presence or absence
may be dependent on the ity of this
element in the soil.

Aspergillus was not found to be promi-
nent, in contrast to previous reports (3, 7).
Orpurt (7), by comparinog his work with
that of Tresner (26), indicated that Asper-
géllus is quite commonly found in undis-
turbed prairie regions, but only rarely in
forested areas. Mallik and Rice (4) cor-
related the presence of Aspergillus with
the successional stage of the area studied.
They found Aspergillus to be less impor-
tant in the climax whereas it was
frequently collected from both pioneer and
transitional areas.

Since most of the genera found in this
study have also been found in areas rang-
ing from Costa Rica to Wisconsin, the only
difference between areas seems to be in
the relative frequencies, which can vary
greatly with both technique and media
used.

A number of workers lnve begun to
correlate the presence of certain i with
their environment, and two aress of



to support both concepts (6, 26). How-
ever, in future studxes,lmxt may be more
important to correlate the presence of fungi
that are actively growing in the soil with
their environment, rather than to include

dormant or resting state. A study of this
type might possibly produce more ecolog-
ically significant resules.
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