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Introduction

This study was undertaken in an attempt to point out
certain characteristics of prairie soils and vegetation.

Certain prairie areas, to be described, were selected
and the vegetation and soils were studied. For each site
the frequencies of species were calculated and a presence
list was compiled. For the soil samples, taken at each
site and adjacent fields, the water-holding capacity was
determined, along with the acidity and settling volume.
Undisturbed cores from the first six inches of the soil
of each site and adjacent fields were used to determine the

infiltration rate of a given amount of water.,




The Sites Studied

At the beginning of the work, five sites were selected
as being as nearly representative as possible of the type
of areas to be studied, namely high prairies with deep
soils. These sites were chosen because they fitted concep-
tions of deep soil prairies established by historical data
from old written descriptions and from surveyors' notes.,

At any rate certain criteria, which, judging from'the old
descriptions, are considered as reasonable were used to
set the limits of areas. Whether or not these criteria
are adequate or accurate is very nearly a matter of sub-
Jjective judgment and in this respect at least, the select-
ion of the areas differed in no way from the selection of
any area or areas to be used for ecological study.

The location of the sites is as follows:

1. Section 33; Township 10 North; Range 10 East;

Columbia County in Leeds township
near Morrisonville,
2. Section 28; Township 2 North; Range 13 East;

Rock County. In La Prairie township near Tiffany,




3. Section 34; Township 3 North; Range 9 East;
Green County In the township of Albany near
Albany.

L. Section 32; Township 4 N; Range 8 East; Green
County In Exeter Township near Exeter.,

5. Section 30; Township 5 North; Range 7 East;
Dane County In Primrose Township on County

Trunk JG.

The Columbia county site is about 2% miles east of
Morrisonville on land bordering an abéndoned gravel pit.
The use of this area as a gravel pit necessitated its being
fenced off as a precaution against livestock entering the
area and perhaps to mark its boundary more clearly. This
fencing .of the area has of course resulted in its preser-
vation since use as a source of gravel did not include the
total site. 0ld residents of nearby farms told the writer
that as far as they knew the area had never been plowed
and never grazed, except for the occasional foray of a
fence-jumping cow., It is as good an example of undisturbed
prairie as any in Wiéconsin, if these conditions are true.

The site is traversed by a wash and has a north and
south slope to either side of the wash. The slope is an
estimated 12 per cent. To the north, the east and the
west are pastured and cultivated fields. The south bound-

ary is the afore-mentioned road. These fields around the
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area afford an excellent chance for comparison with virgin
prairie area. This area will be referred to hereinafter
as the Morrisonville prairie. It is about three acres in
extent. |

The Rock County area is on the right-of-way of the
Chicago and Northwestern railroad between Janesville and
Tiffany about one mile from Tiffany. All sites on the
railroad right-of-way are periodically burned. The area
best suited for this study is about two acres in extent
on the west side of the tracks.,

This area in contrast to the Morrisonville area is
quite flat, and almost treeless, perhaps closer to the
popular conception of a prairie. The protection given the
area by the fenced right of way has left this area almost
completely undisturbed. The writer was informed by farmers
that the area was ungrazed and as long as they had lived
there (fifty years) had never been plowed. Here, too, the
surrounding fields offer good chance for comparison with
the undisturbed prairie. This area will be called the
Tiffany prairie in this paper.

In aspect, the area in Green County near Albany is
similar to the Tiffany area. Located about one mile south
of Albany on the Milwaukee railroad right-of-way, it is
flat and fairly treeless. In spite of its being protected

in the same way as the Tiffany prairie it seems more dis-




turbed judging by the species that are present. There are
many weeds present. This will be hereinafter known as the
Albany prairie. |

The other‘area in Green County is also on a railroad
right-of-way, the railroad being the Illinois Central. It
is south of Exeter. Since Exeter is no longer in existance
except for some old foundations this area is best located
from a reliable plat map.

This area is on the east side of the tracks and slopes
very gently to the south for a long distance until it drops
off rather suddenly into a wet spot. The whole site is
considerably wetter than any of the other sites. It too
has been protected by the right-of-way fence and directly
adjacent to the area is a field. The owner of the field
said that it had been plowed, but that it had been pasture
for at least six years.

The Dane County area is in the Town of Primrose on
County Trunk J.G. just north of the Green County line. The
site is rather small and owes its protection to that fact
and also to its shape, which is roughly triangular, It is
bounded on the west and north by the highway which curves
Just at that point and by cultivated fields on the east
and south. Regardless of its small size, it never-the-less
contains many representative species. It will be called

the Primrose prairie.




All of these areas have in common a measure of pro-
tection which has tended to preserve them. The protection
has in each case been a fortuitous circumstance, rather

than the result of any special effort to preserve them.




Equipment and Methods

Vegetation Study

At each site twenty quadrats, each one a meter square,
were placed at random. Quadrats were determined by using
a square frame of steel tubing one meter on a side, inside
dimension. This frame was further divided into sixteen
smaller squares, each approximately twenty-five centimeters
on a side using No. 9 galvanized iron wire to set off the
smaller squares. These small squares were numbered from
one to sixteen starting in the upper right hand corner
and proceeding as one does in numbering the sections of
a township. Each time the quadrat was placed down the
order of notation of species was in regard to the sixteen
small squares. A chart was devised containing on its left
border a list of the species and having the remainder di-
vided into sixteen columns, numbered from one to sixteen.
The occurrence of the species in any one of the sixteen
small frames would be noted by a check in the appropriately
numbered column. One such chart was used each time quadrat

was placed down.




Frequencies of species were then calculated on a
twenty quadrat basis and a 320 quadrat basis. Frequency
of a species is the fraction of samples in which the species
occurs expressed as a percentage of the total number of
samples taken. The meter quadrat was divided into sixteen
smaller squares so that occurrences of species could be
noted in various parts of the large quadrat. This gives
a better idea of the distribution of the species than
merely the occurrence of the species in the meter quadrat.
No attempt was made to determine basal areas of species

or density, due to the difficulty of accurately measuring.

Soils Study

At each site, except the Primrose prairie, three pits
were dug and profile characteristics noted. In regard to
prairie profiles, the writer doubts if any accurate deter-
mination of profiles by usual means can be made. Despite
this an attempt was made to determine and describe profiles.

Soil samples were taken from each pit, both from the
horizons and at six inch intervals. Thus while the profile
designation may be doubtful, the six-inch samples insure
an adequate representation.

On the Primrose site only one pit was completed due
to the difficulty of digging to a comparable depth in the

rocky soil. The limestone bedrock comes close to the
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surface here, and in only one place was a pit dug to reach
forty inches.

Samples were also taken from the adjacent fields in a
similar manner. All samples were air-dried and ground to

pass a two milimeter screen,

Soil Reaction

From these samples p H was determined using the
Hellige-Truog soil reaction test, a colorimetric method.
The method, while not quite so accurate as the glass
electrode, has great value in being a rapid method and

results of the two methods compare favorably (Fosberg 1949),

Water-holding Capacity

Water-holding capacity of a soil is a constant
(approximately) for any one type of soil. It is the per-
centage of water on the dry basis retained by a soil
column one centimeter in height after it has been standing
in contact with water for one hour and then drained for
fifteen minutes under gravity in the absence of a capillary
soil column,

Hilgard cups were used, air-dry soil poured into them,
and they were rapped and leveled with a spatula three or

four times, Quite constant results are obtained if the
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same procedure is followed for each sample, and accuracy
improves with practice. The cups are of brass with a per-
forated bottom over which a pre-weighed paper is placed.
When filled with soil they are placed in a pan containing
water about one milimeter in depth. They remain in the
water for at least one hour and longer if necessary to

wet the soil thoroughly. After wetting they are allowed
to drain for fifteen minutes, wiped dry of any excess water
and weighed. The samples are then oven dried for forty-
eight hours and weighed. The difference in weight is the
weight of the water. The water held is expressed as a

percentage of the dry weight of the soil.

Settling Volume

The settling volume is defined as the maximum volume
that a given quantity of soil can maintain in an excess of
water under given conditions. It was determined here for
the first six inches of soil at each prairie site and ad-
Jacent field. This volume is different for different soils
and is greater than the field volume., It is a measure of
the aggregation of the soil; soil with good structure is
well aggregated.

Fifty grams of air-dry soil were placed in a suction
filter bottle, forty CC. of distilled water added and the

contents stirred. The bottle was exhausted with a vacuum
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pump until the contents boiled vigorously. The soil-water
mixture is poured into a 100 ml. graduate and the bottle

is rinsed with a fine jet of distilled water. The volume
is made up to 100 cc. and the graduate shaken, allowed to
stand for twenty-four hours, shaken again and allowed to
stand for twenty-four hours. At the end of that time the
soil volume is usually constant, having settled out leaving
a more or less clear supernatant liquid. The volume of
the soil is then noted. This method is modified slightly
from Middleton and Byers (1934).

Some idea of soil structure can be gained from this
method, since soils with poor flocculation would be expec-
ted to show more volume than those with good structure. An
attempt was made to measure differences in floeculation be-
tween soils by using an N solution of K Cl instead of water
to saturate the soil., Soils which are deflocculated should
show a decrease in volume with K Cl as compared to water
and those which have good structure, viz. are already
flocculated, should show little change. This procedure
gave no different results here, compared to treatment in

water,

Infiltration Rates

Undisturbed cores were taken at each site and adjacent

fields. Beer cans with both ends cut out were driven down
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into the ground from the surface. 3Since most surface soils
were quite free of stones, no difficulty was experienced

in driving the cans into the surface. They were driven in
flush with the soil surface, and then removed in a chunk

of soil. The can with core was broken out and wrapped in
wax-paper to be transported.

This method was evolved after having tried a method
similar to one described by Daubenmire (1942). That method
proved unsatisfactory for these soils.,

Fifty cc. of water was poured in the top of the can,
the can being supported on a # inch hardware cloth screen.
Time for the water to be absorbed and for it to appear on
the bottom was noted. Then another 50 cc. was added and
the same noted as above.

It was found that best results were obtained when the
soil was at field capacity, so the cores were taken within
two days after a soaking rain. With soils not at field
capacity the pores in the sample plugged up when water was
added, and no water came through the core for 2 to 3 hours,
No doubt colloidal swelling accounts for this (Lutz and
Chandler 1946).




Results

Vegetation

Frequencies of the various species are given in Fig-
ure 1. As stated in a description of the methods, a total
of twenty large quadrats, one meter square, and 320 small
quadrats were taken at each site. This enables one to gain
an idea of the way the species are distributed., For ex-
ample, if the frequency per twenty quadrats is high and
the frequency per 320 quadrats is low one can assume that
the species are clumped. If both frequencies are high then
the species must be fairly evenly distributed over the
area. The method has some short-comings one of which is
the fact that an evenly distributed species could give a
frequency of 100 per cent using twenty quadrats and be
found just once in each quadrat. This could give a fre-
quency per 320 quadrats of 6.25 per cent. The species
would not be clumped. Yet on the other hand the species
could be found many times in one small square, would hence
be clumped, and still give a frequency of 6.25 per cent.,

At best the method is merely an indication of distribution.
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Some of the difficulty lies in telling whether each plant
seen is an individual or part of another plant.

The results obtained here conform rather closely to
those of Phoebe Green (1950) who worked exclusively on the
Rock County prairies. The data for Tiffany prairie in this
paper agree with Green's data the most closely.

In this study a total of 32 families was found, but
because families were not found does not mean they could
not have been present. The species indicated by the letter
"P" in Figures 1 and 2 were present at the location but
were not found in the quadrats. A total of 105 species
were found in the quadrats and a total of 120 species were
found over all. Some species found by Curtis and Greene
(1949) or by Phoebe Green (1950) were not found. This is
understandable considering the large number of species
present and also that exactly the same areas were not
covered by each worker.

Of the 32 families found, the Compositae was the best
represented, by 31 species. The Gramineae was second with
23 species, Leguminosae third with 16. Rosaceae was rep-
resented by 6 species, followed by Umbelliferae and
Asclepiadaceae each with 4 species and Ranunculaceae with
3 species. There were 25 other families, some represented
only once.

Species with a presence of over 60 per cent are indi-
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cated in Figures 1 and 2 by an asterisk. There are 73 such

species.

Soils

A description of the profile at.each site as far as
the profile could be determined visually, was made. At
the Morrisonville site the profile varied somewhat in thick-
ness of horizon from pit to pit perhaps due to the slope
at that place. A description follows of the prairie pits,
Morrisonville:

A1 0-4"™ Very black, full of roots, granular.

. Ay 4"-12" Color grades to a dark brown, at 10
to 12 inches. Larger grain structure than Al.

By 12"-21" Structure becomes nut-like, color
grades to lighter brown at about 16 inches.

By 21"-26" Structure becomes larger nut. At
about 17 inches color changes rather abruptly
to dark red-brown.

B3 26"-35" Gravel of disentegrating till, sand-
stone, granite, basalt, flint, and limestone
rocks. Some rocks large, one foot in diameter.
Horizon tan in color.

C 35" 4+ The gravel has little admixture of clay;

is mostly stones and sand. Tan in color.




Corn

The adjacent pasture profile was as follows:

A

Ay

0-6" Black, full of roots, friable and
granular.,

6".12" About the same as Ay except that it
is not as compacted as Ay;. Compactness of
Al probably from trampling by cattle.
12"-16" Lighter in color than Aye A few
pebbles appear here.

16"-18" Gravel starts at 16 inches. These
2 inches appeared to contain some clay.

18" ¢ Gravel down as far as was dug, about

40 ihches.

field profile:

This was less well-defined than the other two.

A

0-6" Dark brown, few roots. Harder to
penetrate with shovel than the prairie or
pasture first 6 inches.

6m-12" At about 6 inches the color changes
abruptly to tan.,

12m.18" Color gets darker. More clay in
this horizon than preceeding horizons.

18" ¢ Gravel as deep as pit was dug, 40

inches.

16
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In all of these areas the use of "C" does not mean
parent material, because these soils were largely wind or
water deposited.
The Tiffany profile was rather uniform for both field
and prairie. No differentiations inte Al, Ay, Bl’ etc,
were made because the profile was not apparently that
uniform,
A 0-24" Very black, sandy, well-granulated.,
Many roots.

B 24"-38" Color changed rather abruptly to
a palevtan. Fewer roots.,

C 38" § Tan or reddish tan sand. Easily

penetrated.

The horizons here were very difficult to determine
and this difficulty extended to the adjacent field. The
main discernible differences at each site, between the
prairie and the adjacent field or pasture, was largely a
matter of color and ease of penetration as offered to the
spade.

The color of the Al layer in particular of the fields
was lighter in color and more difficult to penetrate than
prairie soil next to it. The visual differences appear
less as one goes deeper. The difference in permeability
is reflected in the rate of penetration to water as shown

in Figure 8.
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The Exeter prairie is well-drained but tends toward
a wetter type than any of the other areas. A profile de-
scription follows:

A 0-9" Very dark brown, well granulated,
loamy soil with roots plentifully distri-
buted throughout,

B1 9"-.17" The transition from A to Bl is very
abrupt and is easily seen as a coleor change
from dark brown to a dark yellow brown. The
structure grades to small nut near 17 inches
and throughout the horizon there is enough
clay to make the soil stiff and plastic.

B2 17"-33" This horizon is a lighter color
than the B;. It contains red and yellow
mottling indicating a fluctuating wet-dry
condition. Near 33 inches the soil gets
very sandy.

C 33" 4 A white sand, with streaks of rust
colored mottling. There was water at 40
inches, but this may have been because of

the wet summer and not a permanent condition,

In the pasture adjacent to the prairie the profile
was similar except that there were fewer roots in A1 and
was more difficult to penetrate, the B1 layer extended to

24 inches and the BZ to 38 inches.




The profile at the Albany site was as follows:

Ay 0-3" Very black, full of roots, well
granulated.

Az 3".7" Less black than Al but not easily
distinguished from it.

Bl 7"=-24" An abrupt change from A2, color is
light brown, nut structure. Some clay.

B2 24"~33" Red brown, darker than By, stiff
and clayey. Contains little gravel,

C 33" ¢+ A bright orange-red sand, little
gravel, little clay. Easily penetrated.

- The profile of the adjacent field was difficult to
determine,
A 0-7" Brown, hard, some clay, few roots.
Fine grain structure.
B 7"-33" Red-brown, clayey.
c 33" ¢ Bright red sand.

On the Primrose prairie the soil is shallow and in
only one instance was a depth of 40 inches reached. The
profile:

A 0-10" Very black, large granular structure,

well supplied with roots.

Bl 10"-25" Dark brown, structure grades to

nut. Fragments of chert appear in this hori-

zon. Clay.

19
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B, 25"-40" Color changes to dark red-brown,
Platy structure, stiff plastic, clay.

c This is the limestone bedrock.

The soil at Morrisonville is Carrington silt loam. It
is a highly valuable agricultural soil developed from the
loess cover over-lying the glacial till (Whitson et al 1916).
Native vegetation was prairie,

The soil at the Tiffany site is Waukesha silt loam.

It was developed under prairie vegetation or calcareous,
nearly level outwash drift of the Late Wisconsin glaciation.,
A fine textured well-drained type. Surface nearly neutral,
(Kellogg 1930).

At Exeter the soil is a Boone loam. According to the
survey bulletin (Geib et al 1922) the origin of the soil is
from the underlying limestone and sandstone, sandstone con-
tributing most to its formation. Original vegetation was
oak-opening and prairie., Slightly acid at surface to

strongly acid deeper.

The soil at Albany is La Crosse fine sandy loam. It
is derived from water-lain alluvial material and is gener-
ally acid. The original vegetation was prairie.,

The Primrose prairie soil is Dodgeville silt loam,
shallow phase. It is confined in Dane County, Wisconsin
to the prairie regions of the southwestern portion. The

survey bulletin (Whitson et al 1917) notes that the soil
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is derived mainly from the weathering of the underlying
limestone, but that the surface material is possibly of
loessial origon. The original vegetation was prairie.

The results of the soil reaction and water-holding
capacity tests are recorded in the tables, a table for
each area. Figures 3, 4, 5, 6 and 7 are for the Morrison-
ville, Tiffany, Exeter, Albany, and Primrose sites re-
spectively. The water-holding capacity results are graphed
to give a better picture of the differences between the
cultivated fields and the prairies. Figures 3a, 4a, 5a,
6éa, and 7a are for the Morrisonville, Tiffany, Exeter,
Albany, and Primrose sites respectively.

| There does not seem to be any decisive difference be-
tween the acidity of the prairie and the adjacent fields
or pastures for any one site. In some instances the p H
of the field may be higher than the adjoining prairie and
in some cases lower. In most cases the p H is about 6,0-
7.0 at the surface, drops for the next few inches, then
tends to rise near the bottom of the pit. At the Primrose
site and Morrisonville site the p H at the bottom of the
pit was higher than in the top layers. This is no doubt
due to the calcareous nature of the subsoil,

In general, the water holding capacities were higher
in the prairie throughout most of the profile though an

exception to this occurs in the Tiffany area. This shows
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up rather well on the graphs. The water-holding capacity
is related to structure, organic matter content, colloid
content of the soil, and the treatment given the soil
(Lutz and Chandler 1946).

The infiltration data for the various stations, shown
in Figure 8 shows the differences between the areas very
well, In each case the rate of infiltration of water for
the prairie was markedly different than that of the adjoin-
ing field. Most agriculturists know by observation and
experience that there are differences between cultivated
(i.e. used) areas and virgin areas. This data substantiates
that. Other workers have noted differences too (Daubenmire
1942, Jenny 1932, Baver 1948). Structure is affected by
cultivation.

The settling volume of soils is also an indication of
soil structure. Values obtained here are listed in the
table in Figure 8. Here, too, in every instance there was
a considerable difference between the prairie site and the

pasture or field. Treatment has affected structure.




Discussion of Vegetation Study

As noted before the results of this study and that of
Phoebe Green (1950) agree closely. Green found 108 species
in the quadrats, the writer found 105. Where Green found
36 families, 32 families were found here. In both cases
the Compositae was represented by the most species; 34 in
Green's work, 31 here. But where Green found only 10
species of Leguminosae and 10 species of Gramineae, the
writer noted 16 species for Leguminosae and 22 species for
Gramineae. This is not surprising considering that Green
worked only in one area while the writer worked in five.
Furthermore, variability seems to be a prime feature of
the prairie. In addition some species had very low fre-

quencies, for example Muhlenbergiaracemosa and Bromus

inermis.

The size of the area may have an effect on the compo-
sition, since the areas are small and are surrounded by
cultivated fields. Thus a catastrophe of some sort occuring
on one of these areas could completely or nearly wipe out
certain species present. The presence of the cultivated

fields would reduce the probability of the area being




2l

repopulated by migrants from other areas. Curtis and
Greene (1949) recognize this possibility. This no doubt
accounts in part for the variability of the area.

In large areas, such as that covered by Weaver and
Fitzpatrick (1934) in their survey, variability seems to

be geographical. They found Stipa spartea, for instance,

was more common in the north, Boutelona species in the
south. In the small area studied here, Stipa spartea was
represented on each site.

Green found Stipa spartea with a frequency of 48 per

cent. The writer found it in 100 per cent of the 20 qua-
drats at Tiffany in the same township in which Green worked.

In both cases Stipa spartea was the most plentiful species

of Gramineae on the Rock county site. This was not true

at every site, though Stipa spartea was well-represented at

each place except the Primrose and Exeter prairies.

Seventy-one species, those marked with an asterisk in
Figures 1 and 2, had a presence of over 60 per cent. These
do not compare with Curtis and Greene's study. They found
21 species with a presence of over 60 per cent. Presence
is stand-frequency.

The number of species per family agrees closely with
the results of Curtis and Greene in the order of occurrence,
but not percentagewise, They found Compositae to have

27.4 per cent of the species; the writer found it to be
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comprised of 26 per cent of the species; Gramineae, Curtis
and Greene 9.7 per cent, the writer 20 per cent. Legumin-
csae, Curtis and Greene 7.2 per cent, the writer 13.4 per
cent., Asclepiadaceae and Umbelliferae were ranked fourth
and fifth by Curtis and Greene, here they both ranked
fifth with Rosaceae fourth.

In Illinois, Sorghastrum nutans is a species with high

frequency, (Sampson, 1921), but in Wisconsin it is rather
poorly represented compared to such forms as the Andropogons

or Stipa spartea. Sorghastrum is a southern species.

Phoebe Green found a lack of comparison between Illinois
and Wisconsin prairies and thinks this may be due to poor

drainage of the Illinois prairies.

Conclusions on Vegetation Study

While the composition of the prairie vegetation of
southern Wisconsin may vary from place to place within this
general area and on high, deep-soil prairies, yet over the
general area the composition appears to be fairly uniform.
This is brought out by three studies, the writer's and
two others, in which quite comparable results weie obtained.
Today there are fields surrounding these relics of the
prairie. The author feels that even if there were not such
a condition and one were sampling a virgin prairie area the

size of southern Wisconsin, he would still select his
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stations as widely separated as these are now, just in

order to get a representative survey. There would of

course be no need to use subjective judgement, as one must
now, to decide whether an area was representative of prairie,
The results obtained would probably be close to the ones
obtained here.

The data indicates that the characteristics of the
vegetation of the high prairies of southern Wisconsin as
shown in these studies are reasonably constant and will
probably be found to be constant b& workers hereafter.
Similar studies in other areas would be interesting as

comparisons,




Discussion of Soils Study

Profile

The visual description of the profile while perhaps
more qualitative than quantitative, yet brings out dif-
ferences between the virgin soil and the cultivated soil
that are helpful in forming an opinion of the effect of use.
It is‘generally recognized that soils high in organic matter
are darker in color than those which are not (Lutz and
Chandler, 1946). Jenny (1933) in Missouri found that fields
under cultivation for 60 years lost 38 per cent of their
organic matter and 33 per cent of the available bases com-
pared to virgin prairie soils of the same type. This is
probably a similar situation with respect to the fields
adjacent to the prairie sites studied here, and would
account for the difference in color between the virgin and
the cultivated sites,

The ease of penetrability by the shovel when the pits
were dug was greater in virgin than cultivated areas. Pene-
trability is affected by grazing and tillage. This was
brought out in a study by Keen and Cashin (1932) in which
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they measured penetrability to soils with a machine-driven
rod. They found that the trampling of sheep had the same
effect as a roller being hauled over the soil, and in fact
had comparable data on the effect of heavy tilling machin-
ery. The compaction effect was felt to ten centimeters in
depth. Subsequent plowing failed to entirely relieve the
condition. Wahlenberg, et al (1939) rated the penetrability
of ungrazed, unburned land at 100. Grazed, unburned land
had a rating of 64 on the same basis. They decided that
trampling affected the surface and upper levels by com-
paction and by breaking the aggregates down so that they
would clog up pores.

According to Baver (1948) the effect of sod roots on
aggregation is too poorly known to hazard a guess as to
the effect, though it is noted that plentiful roots in the

so0il are accompanied by good soil structure.

Soil Reaction

Due to the variable results of the soil reaction tests
little will be said about them. The p H varied as much
from pit to pit on the same site as they did from site to
site, in one case, as for example Tiffany, even more. This
variability seems to be characteristic of these areas. The
p H of the adjacent fields may be affected by the application
of agricultural lime. Jenny (1933) noted that the acidity
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of cultivated pastures increased over that of a virgin
prairie area. The p H went from 5.34 to 5,01. He consid-
ered the p H 5,01 decidedly more acid than p H 5.34.
Leaching apparently is the principle cause of the removal
of bases and hence results in an increase in soil acidity.
(Lutz and Chandler 1946). Grasslands are generally consid-
éred to have less acidity than forest soils. Some of the
variations in results here may be due to time of sampling,

since some pits were dug in summer and some in fall.

Water-holding Capacity

The water-holding capacity of the prairie soils was
generally higher in the prairie sites with the exception of
the Tiffany area. Partch (1948), who made some water-hold-
ing capacity determinations on prairie soils got results
in the same range for the same depths. The water-holding-
capacity appears to be rather constant for any one soil
type.

Work by Feustal and Byers(1936) shows that organic
matter has a high water-holding capacity value. This may
account for some of the differences in water-holding capa~-
city between the virgin areas and the prairies studied here.
Cultivation causes rapid oxidation of organic matter in soils.
Clay and organic matter mixed together, have a high water-

holding capacity too, but not as high as organic matter
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alone. The higher values for the second six inches on the
fields at the Morrisonville site may be a result of this
combination. The cornfield top layer was plowed and no
doubt organic matter was incorporated at a lower depth.

Perhaps the "A" layers were gone and the clay was closer

to the top. Certainly in both the cornfield and the pas-

ture, the gravel occurred much closer to the surface.

Infiltration

The data shows a marked difference between virgin and
prairie areas. Daubenmire (1942) in a study of virgin
and grazed prairies of southeastern Washington found much
the same effect, though not perhaps as pronounced as it
was here,

According to Baver (1948) the permeability of the soil
for water is a function of the amount and size-distribution
of the pores. It is an index of certain structural relation-
ships. The work done here was used to give an idea of
structure, since it was assumed that the differences were
due to differences in structure, a lack of structure giving
lower infiltration rates.

It is generally established that use unfavorably affects
structure (Jenny 1933). This seems to be the result of a
loss of aggregation resulting from a loss of organic matter

which gives rise to cementing agents (Gish and Browning
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1948; Gilmour et al 1948) and to the actual mechanical
breakdown of granules by tillage operations, the trampling
of animals, and the impact of raindrops on the exposed
area (Baver 1948). Baver quoted Russian papers. A great
deal of work on tillage effect has been done by Russian
workers. Aggregation here does not refer to mere floc-
culation, but to particles held together so tightly as

to be water-stable; that is, do not disperse in water.

Settling Volume

The results as shown in Figure 9 are very definite;

- the volume of the soils of the virgin prairie are higher
than those of the pasture for any one site., This method
is also a measure of structure in that the amount of
aggregation affects the volume. Soils which are well ag-
gregated or have stable aggregates will have more volume
under these saturated conditions than a soil of the same
type which does not have a stable structure (Jackson and
Tanner 1949; Middleton and Byers 1934).

Since aggregation is involved here too, the same dis-
cussion will suffice for this as for the infiltration data.
At any rate we have shown that differences in settling
volume exist and assumé that they are the result of the

effect of cultivation on aggregation.
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Conclusions on the Soil Study

The study brought out differences between the soils
of the virgin areas and those of the areas under cultivation
which were discernible in color changes espeéially of the
A horizon, in ease of penetrability, and in measurable
structural chaﬁges. Also the water-holding capacity seems
to be related to the organic matter present and to possibly
the clay content. The p H values were variable.

The conclusion then seems rather obvious; that dif-
ferences between the virgin prairie soils and the soils
qf the cultivated fields do exist and are measurable. They
seem further to be born out by work in other parts of the
country. These differences are apparently the result of
cultivation affecting the loss of organic matter and loss

of stable aggregates.




Summary

A vegetational analysis was made on five deep soil
high prairies in southern Wisconsin. The results agreed
closely with those of other workers.

Accompanying the vegetational study was a study of
the soils of the prairie and the fields adjacent to them.
Certain structural deteriorations, apparently the result

-0of cultivation were noted in the cultivated areas.




k.

5

References

Baver, L, D., Soil Physics. John Wiley and Sons, New
York, 1948,

Curtis, J, T. and H. C. Greene, A study of relic Wis-
consin prairies by the species-presence
method. Ecol 30:83-92, 1949.

Daubenmire, R, F. and W, E, Colwell, Some edaphic
changes due to over-grazing in the Agropyron-
Poa prairie of southeastern Washington.
Ecol 23:32-41, 1942,

Feustal, I. C, and H. G. Byers, The comparative moisture-
absorbing and moisture-retaining capacities
of peat and soil mixtures. U. S. D. A. Tech,
Bull, 532, 1936.

Fosberg, M. A.,, Soil and site conditions typical of the
maple-basswood association in southern Wis-
consin., M, S. thesis, U. of Wis., 1949.

Geib, W. J. et al., Soil survey of Green county, Wis-
consin., Field Operations of the Bureau of
Soils, 24th Report. U. S. D. A., 1922,

Gish, Roger E. and G. M, Browning, Factors affecting
the stability of soil aggregates. Soil
Sci. Soc. Am. Proc. 13:51-55, 1948.

Gilmour, C. M., O. M. Allen and E. Truog, Soil aggre-
gation as influenced by the growth of mold
species, kind of soil and of organic matter.
Soil Sci. Soc. Am. Proc. 13: 292-295, 1948,

Gray's New Manuel of Botany, 7th ed. Illus. American
. Book Co., New York, 1908.




35

10. Green, Phoebe Ann, Ecological composition of high
prairie relics in Rock county, Wisconsin,
Trans. Wis. Acad. Sciences, Arts and
Letters, 40:159-173, 1950,

11. Jackson, M. L. and C. B. Tanner, Soil Physics, Methods
og Measurement. Mimeog. Madison, Wisconsin,
1949.

12. Jenny, Hans, S0il fertility losses under Missouri con-
: ditions, Missouri Agr. Expt. Sta. Bull.
324, 1933.

13. Keen, B. A. and G. H. Cashin, The physical effect of
sheep-folding on the soil. Journ. Agric.
Sci. 22:;124-126, 1932,

14. Kellogg, Charles E., Preliminary study of the profits
of the principal soil types of Wisconsin.
Wis. Geol. and Nat. Hist., Survey Bull. 774,
Soil Series 54, Published by the State,
Madison, Wisconsin, 1930.

i 15. Lutz, Harold J. and Robert F. Chandler, Jr., Forest
Soils, John Wiley and Sons, New York, 1946.

t 16. Middleton, H. E, and H. G. Byers, The settling volume
| of soils., Soil Sei. 37:15, 1934.

g 17. Partch, Max L., Habitat studies of soil moisture in
i relation to plants and plant communities,
Ph. D. thesis, Univ. of Wis., 1949.

18. Sampson, H. C., An ecological survey of the prairie
vegetation of Illinois. Ill. Nat, Hist,.
Survey, 13:523-577, 1921,

19. Wahlenberg, W. G., S. W. Greene and H. R. Reed, Effects
of fire and cattle grazing on long-leaf pine
stands as studied at McNeil, Miss. U. S. D.
A, Tech. Bull, 683, 1939.

20, Weaver, J. E. and T. J. Fitzpatrick, The Prairie.
Ecol. Monog. 4:109-295, 1934,

21, Whitson, A. R. et al., Soil survey of Columbia county,
Wisconsin. Wis, Geol. and Nat. Hist., Sur-
vey Bull. 49, Soil Series 1l4. Published by
the State, Madison, Wis., 1916,

22, Whitson, A. R. et al., Soil survey of Dane county,
Wisconsin. Wis. Geol. and MNat, Hist. Survey




36

Bull. 534, Soil Series 20, Published by the
State, Madison, Wisconsin, 1917.




*qued Jod (9 Jea0 jJo enTea ddusseqd ® Y IM g0 T09dS x

T€” 0°S  T€°¢ 0°0¢ epTITed erIUNERAg
1€° 0°¢ STUISdUT sSnwoag
6Z2°T 0°0T eTnpuadTiand .gmoTe3nog
d Ge°'1 0°0T eseydooneT erstadeg
1€ 0°¢ d eyquesneT erstadeg
Ah 0°01 BATQES PBUSAY
TE” 0°¢ sepropemIegd zeasy
05°Z 0°0T 9eITSuE~2®¥AOU JI}SY
88°T 0°01 d ¢ 0°0¢€ €9°S 0°92 STAPET J938Vx
€T°€T 0°SYM  €1°€  0°ST T1€° 0°S TI8°LT 0°99 €9°S 0°02 S®PTOITI® JOISYx
69°69 0°00T 88°T 0°ST €1°€ 0°01 sRIINZE J938Vx%
TE'S 0°0T %Y°€ 0°05 €9° 0°¢ d 21eTTT0TII9A serdeTosyx
6 0°0T ¢S2°T o0°02 d d d BoeTILS SBTdeTOSYx
1€° 0°¢S szgnedtxeTduwe setdeTosy
d d 61°2T 0°SY d d *dds etaeuuejuUYx
£9° 0°0T1 T€¢° 0°¢ d 88°T 0°01 BOTIPUTTAD SUOWOUY %
00°¢ 0°0T STSuepeued SUOHWIUY
69°%T 0°09 d 1822 0°$S €9°¢ 0°62 99°9T 0°09 sniaedods uoIodogpuyx
61°25 0°001 d 61°Z 0°S g8€°6 0°0% 88°9 0°S2 Tpaeden uoZodoapuyx
62°T 0°0T e3ee3doaq edaedyydmy
0°0T 0°99 d d 61°2 0°S 88°T€ 0°08 susoseued eydaomyx
d €h°e  0°6¢ d €1°€2 0°96 BITOJTTSOWIRI® BTSOIQUY %
18°2T 0°¢2 d d 1€ 0°S suedoy uoxLdoalyx
d 18°2T 0°99 ¢€9° 0°¢ d UMTTOJOTITIW eeTTTIYOVx%
‘penb ‘*penb  ‘penb cpendb -‘penb ‘penb cpenb ‘penb ‘penb ‘penb
(s49 0z 0zZ¢ 0z 0Z¢ 014 0z¢ og 0z¢ (474 seToedg
Jad Jed Jod Jod Jod Jod Jeod Jaad Joed aed
*beay °-bsajg -bsajg <bexy -baag ‘°beaa *baa *beaygy °baag °baay

980IWIJIg

J93eXH UBJJIT]  ©11TAUOS TIJIOK

paTpnas €911€ ¢ 8yl uo sardoeds Jo setousnbaay jo erqel~-1 ¥.MITJ




9¢°*TT 0°0L d seprotIoqredna etuyny
18°2 0°0T d umjesoJied umotxedAy
£€9° 09 ¢€9° 0°0T reuwepuos
-PJICYOITH BISYONSH
d d £9° 0°¢ 2xqeos STSJdOTTOH*
GL°€T 0°$Z €9° 0°¢ d §°2Z% 0°99 6L°82 0°0L SUPIFTX SNYJUETToHx
d 18°2Z 0°oY d SITeY
~UIPTO00 SNYJUETTHx%
6° 0°01 05°2 0°0T *Y%°8 0°0¢ TISMaJIPUY eUeTIUIDx%
d d g2°1t%" 0°99 9TeeJa0q UMTTeD%
T€°0Z 0°SS *dds etaedeay
90°%T 0°GL 8€°6% 0°96 %6°0T 0°0L 9$°9T 0°S8 00°0f 0°00T ®Ie[TOX00 erqroydnyx
d 0°¢T 0°09 d 88°1 0°ST WMTITOJTIONA unTIuLIT«
61°2 0°0T1 snsomes uoJeFTaq
00°$ 0°ST sSTsuspeued uoxaFray
1€° 0°¢ sTTeqespeds sTysoxBeawy
6° 0°¢ e9oreutqoed si3zsoafeasy
T€°99 0°00T S2°T 0°'ST €9° 0°¢ 62°T 0°01 JsuUIRIE WNISTINbT»
d d d d T¢° 0°¢ ETPeS|y UOIY3eI9PO(x
00°$ 0°S€ 69°% 0°0¢ d d @SUSOUTTTT UMTPOWS®(x
1€° 0°s %6 0°¢ d d @suspeued uMIpOWS®(x
d d 05°2 0°ST 0S°LY% 0°68 eqemTed s15doeg0Dx
€9° 0°s 1€ 0°¢ d 62°9 0°62 d mmTdes SNTRATOAUOD
1€ 0°¢ 69°% 0°6E €9°0€ 0°99 0°¢ 0°G.  e3eTTdqum eJpULHODx%
d 99°T1 0°62 d JOTOOSTP WNTSITOR
d 88°T 0°S 18°2 0°9T d SnuedtJaewe SNYIoUed Dx
90°% 0°62 d 69°69 0°06 €9°¢ 0°0% 06°22 0°99 *dds xaaedx
‘peab cpendb c<penb c‘penb cpenb ‘penb cpenb -penb +penb ‘penb
0z¢ (074 0z¢ oz 0zt 02 0z¢ 0z 0z¢ 0Z s9100edg
Jeod Jed Jed Jeod Jed Jod Jod Jod Jod Jed
*bexy °bexg c°beaxjy -beajgy °+beay c°beay c°beagy °bexjgy °-beaygy cbaag
2080JUTJIJ Aueqry J939XY ueIITl 8T TAUOSTJIJION

(psnutquo)) T @an8tg




88°96 0°00T 6L°66 0°00T $L°8€ 0°66 TE°09 0°S% T€°0L 0°66 stsueqead vodx
£I°€T  0°08 29° 0°S 1€ 0°¢ 62°T 0°S ¢ 0°0Z ©eueTUTSIITA STTRSAUdx
T€" 0°S e1T1dydoasqay syTeEsLyg
18°2T 0°9L d d 69°6 0°0f€ 8€°%T 0°08 esoTtd XOTydx
1€ 0°¢ esusqead wmeTyqd
1€ 0°S 88°T 0°02 d mmaandand ummsqsoTelIad%
61°2 0°S1 1€ 0°¢S WNPTPURD WNWOISOTERASJ
61°2 0°0T ¢92Z°T 0°02 69°6T 0°$S 00°2 0°6S d unuet
=J9UQTJIIS WNOTURJ %
88°9 0°69 fh°¢ 0°ST 9$°T 0°¢ snysooeead wnOTURI%
18°¢ 0°S 88°9 0°0T 9¢°9 0°0¢ T1€°2 0°09 TE°SZ 0°SL TT810qTOT UMOTUR] %
d T€" 0°s T€° 0°¢ 0°¢ 0°9€ 90°Y 0°0T B3OBTOTA STTEXOx%
T 0°¢ 8TUUSTq ®BISYIOUS(
geY 0°0T T€°0T 0°0gesowsdea erBIaqUETYNN
$L°82 0°0§ TE°ST 0°0O% $2°92 0°0L S$2°T 0°S 88°T 0°9T BSOTNISTJ ©PIBUON %
%6° 0°0T STTBUTOTIJO SNYOTTISN
T8°LT 0°¢8 d 90°%T o0°0f¢ d d eqT® SNIOTTTOW%
1€ 0°¢ eurTndny 02eoTpPeN
88°9 0°¢2 d 61°2 0702 susd
~-soued ummradsoyq TTx
£€9° 0°s T1€° 0°$ STIe3TnA eTJIRUTT
d T¢* 0°¢ umorgdrapEryadegmeyyT
d %6 0°0Z sTsusuedTYdTW EMYTET
6° 0°ST ¢2°1 0°0T 6GL°¢€ 0°%2 eladse STIBITx
88°9 0°0Z 69°%1Z 0°06 d eleq1ded ezopedsaTx
29° 0°0T $L°8T 0°0T 9¢°T 0°0Z  STsuapeued eanlodoeTH
*pend cpenb cpenb ‘penb -penb -penb -penb -peab -penb cpenb
0z¢ (874 (s744 0z (074 % 074 0zZ¢€ 0Z oz¢ (474 seotoedg
- aed Jad Jad Jad Jad Jod Jed Jad Jad Jad
*baag °beay °boxg °baxgy °beag °bexj °beay *baxg °beag -beay
T esoJdutag — Aueqiy T J939Xq AUBIIT] O TTTAUCS TIJION

(ponutquo)) T ean3ty




95°1 0°0T €9°S%" o0°g8 d 99°98 0°00T 0$°2T 0°0§ eoqaeds edT99x
90°6T 0°9S d 62°T 0°0T €1°¢ 0°0T €1°€L 0°66 stdaT
, ~-0Je99Yy SnTosoxodgx
90°L2 0°0L d €9°6Z o°o% d 9%°9 0°62 sueinu uMIFSEYIIOS %
W6°¢ 0°62 6° 0°0T 62°'T 0°¢ esotoads oFepTTOSk
9¢°T 0°ST T€* 0°9 €1°¢€ 0°0T 62°'T1 0°02 epT3Ta 03epIToSxH
g€ 0°ST 00°0T 0°02 sTTeIomeu oJopTTOS
69°% 0°92 €9°¢ 0°02 s18
-uaTanogsTm oJepIToS
8€*6T 0°02 d 90°%T o0°0o% d 99°9T o0°o% esounl oFepTTOSH
d 90°% 0°¢ 00°$ 0°GceTToJTUTWEId OFRPTTOSK
621 0°¢ eWTSSTaTe 0FepTTOS
d d d €1°¢€2 0°9. madeut
-y3urqaaey umtydTTSx
T€°02 0°¢$8 d SU90899NT BIJIRISS
18°2 0°¢ STTTuMy XTTes
d ¢€9° 0°0T BIATY eIXd9qpny
d 92°12 0°09 €1°¢ 0°02 SNSOTTTA snqnix
62°9T 0°%6 05°2 0°oT T1¢° 0°S 90°6 0°S€ 8€°% 0°99 *dds esoyx
1€’ 0°¢ SUBdTPEYJI sSnyy
%6° 0°0T 'eIqeTd snyy
61°2 0°ST 88°9 0°0f ¢6L°8 o*sh T1¢€° 0°¢ eqeuutrd ePIqQIIBYX
96°T 0°¢ 00°0T 0°09 , STsuepeuBd BTTTIU330d
61°2 0°¢z 1€° 0°S %6° 0°0T eandae eTTTIUSL0dx%
18 % 0°$ saproTnmwexy snyodod

18°L 0°0% wmuoTITq unyeuodLrod

‘penb  °penb ‘penb” °‘penb -penb -penb -penb -penb -penb -penb

0zZ¢ (074 0z¢ (874 0zZ¢ oz 0zZ¢ o4 0z¢ 0Z sa1oedg
Jed Jad Jad Jad Jad Jad Jad Jad Jad Jad

*beay <beag <beaxg -°baag -<beagy -bexy -<bexg °beay *bexy °beuay

8soJWTId Xueqiy Jo39Xy AURg Tl 8T T TAUOSTJIJION

(penurquo)) T eandty




18°2 0°0T €9° 0°¢ ereade Y217
96°1 0°0T1 BSOTTTA BTOTA
T1€°9 0°6¢ £€9°6 0°0¢ 0§°L 0°0¢ epTjT3epad eTOTAx
£1°¢ 0°0t 8€°% 0°ST susdeJ umMTTOJT.I],
T€* 0°S 18°2Z 0°9¢ asusjead uMTTOJTJI]
T€°0% 0°¢8 untIiesde wNTTOJTIL
o€ 0°0¢ d 62°9 o*o% T1¢° 0°G STSUSTYO BIJUEROISSPRI] X
g€ Y 0°ST undaedAsep umMI3dTTRY]
T€° 0°¢ aaxgseduwed
UMIYOUTIASTS
‘penb c°pendb c°penb “*penb °‘penb -penb cpenb ‘penb ‘penb -penb
0z¢ (474 0z¢ 0z 0z¢€ (74 (074 0z 0Z¢ 0z seTo0dg
Jad xad Jad Jad Jad Jad Jad Jad Jad Jed
*boaj °baxg <baaxg -+beayg °baxg °bexy -°beay c°beaj -beag -boay
oSOJWTIJ Aueqiy BELEY AueIJITy ST TTAUOSTJIJION

(penurquo)) T 2an3T4




*quad aad 09 J9A0 JO onTeA 8oussaad e YaTm sotoadgx

BOJNE BOZIZ
s1susjexd uoFodoTeay,
BWTJIIS38qUT BIPTUDR],
BPUBTXNEYOITH euTqIRdS
umleTuToOeT wntyd TS
UMTT0JTIFeqUT umTydTISH
BTOBIOy-Opnesd BIUTQOY
BUTINTIA sSNdJIandx
umyeFITA UMOTUR] %
BlE1STIO BTJISTOOYx%
STSuUapeUBd SNWATH %

unqTe mmrtpodouay)
STSuapeued stysox3eweTr)
d TIJUBATTINS setdaTosy
snIToJTwarsogpue mwnuldody

Ay e AR A
Ao ARy

12 T < P« P« PEEN < U« PN TR o M
(S S I« T Ny » B = DIy PR a P PR Yo Y Y .

d

osoJdmtJag Xueqry J890X7 fuesIty 81 TAUOS TIION SotT0edg [ EUOTIITPPVY

93TS

*sqeapenb aya
UT punojy jou sa1doads TeUOTAIPP® JO 4SIT @9dUssald--Z 2Jan3TtJg




Figure 3--Table of the pH and water-holding

capacity values for the Morrisonville

prairie at 6 inch intervals.

pepth Pit

;gches 1 2 Pasture Cornfield
pH WHC __pH __WHC __pH__WHC __pH WHC _ pH _ WHC
0- 6 7.0 62.0 5.3 62.0 5.2 64.5 7.0 59.9 6.5 55.8
6-12 6.0 59.1 5.3 58.5 5.5 58.5 7.0 6h.k 6.5 67.8
12-18 5.5 50.0 4.5 51.0 5.2 52.6 7.5 53.5 5.3 49.5
18-24 5.5 46.0 5.5 45.0 5.0 46.3 8.5 34.0 8.5 27.1

24-30 8.0 43.6 5.0 43.0 5.5 A43.2 8.5 23.9 - -

30-36 8.0 42.0 5.3 42.3 6.5 L42.4 - - - -

36-42 - - 8.5 36.0 8.0 37.1 - - - -
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Figure

L--Table of the pH and water-holding
capacity values for the Tiffany
prairie at 6 inch intervals.

Pit
Depth
in 1 2 3 Field
Inches pH WHC pH WHC pH _ WHC pH WHC
O- 6 600 37.8 6.5 3800 6.5 36.8 600 3809
12-18 1}05 2803 505 3305 505 2708 500 31}-03
18-24 LeS5 2U4.4 5.0 29.2 5.5 28.0 Le5 29.7
24-30 Le5 24.0 5.0 25.4 5.0 24.0 L.5 28.4
30-36 14»05 22.9 505 2308 505 2300 500 27.3
36"‘}-0 5.0 22-7 5.8 22.1 5.5 23‘5 505 2600
Figure La--Table of the pH and water-holding
capacity values for the Tiffany prairie
at horizon intervals.
Pit
Depth
Horizon in 1 2 3 Field
inches pH WHC pH WHC pH WHC pH  WHC
A 0-2[0» 505 3105 5-5 32.6 600 3200 5.0 3[4».5
B 24-38 5.0 23.4 5.5 23.0 5.0 24.5 5.0 28.0
C 38,‘ l}os 2lcl+ 5.0 22-0 500 21.0 5.5 2500
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Figure 5--Table of the pH and water-holding
capacity values for the Exeter
prairie at 6 inch intervals.

Pit
Depth
in 1 2 3 Pasture
inches PpH WHC pH WHC pH WHC pH WHC

0- 6 L5 51.6 6.5 50.6 6.8 49.1 6.0 39.6
6-12 5.8 37.5 5.5 36.5 5.5 38.4 5.8 (21.0)°
12-18 6.0 38.4 4.5 35.5 4.5 36.0 5.0 32.8
18-24 bo5 34.3 4.5 34.1 4.5 34.7 5.0 29.6
24430 Le5 28.8 L.5 27.0 4.5 29.0 4.5 31.0
30-36 5.0 25.4 4.5 25.3 5.0 26.5 4.5 29.1
36-42 5.3 25.8 4.5 22.1 5.8 26.0 4.5 22.2




HeTE E°C  +8€ TNz 0°G  *€€ 9z 0°§ 4L L0z 66 €€ 9
T°LZ 0°S 8€-%Z  0°2€ §°% €E€-LT S*€€ $°9 €€=LT L°TI€ $°9 €€-LT g
6°9€ 0°G -6  L°8€ §°G LT-6 0°LE $°S LTI-6  9°LE $°¢ LI-6 g
$*8€ 0°9 6 -0 98" $°9 6 -0 O0°LY $°9 6-0 TIMS 0°9 6 -0 v
OHM mmMpfwnmwummm OHM mM yadag OHM Hd yadag OHM Hd yada( uozTJIOH

7Td

*STBAJDQUT UOZTIJIOY 4 aTJread J939XY 89Ul JOJ SanTeA
£910eded 3urproy-Jeqem pue Hd ayq Jo aTqelL-~BG aanITY




£0-36

Depth in incues

B6-42

18-24

Pasture \
L,//;zrairie
1£-18 P [%%

6-12 K
0-6 \\\\\

£0 30 %0 50 60 70
% wuter-holding capacity

Fig. Bb Graph of the water-holding capacity values
Exeter sarea




Figure 6.

capacity values for the Albany

prairie at 6 inch intervals.

Table of the pH and water-holding

Pit
Depth
in 1 Field
inches pH___WHC pH _ WHC pH___WHC pH___ WHC
0- 6 603 32.7 6.0 3300 6!5 3700 600 3508
6-12 5.5 32.4, 6.0 32.0 6.5 35.6 5.0 36.1
12-18 5-5 39-1 5'5 3607 5-5 3601 500 36.0
18=24 L.5 39.4 6.0 36.0 5.0 33.2 4.5 32.7
24+30 L.0 32.9 6.0 32.5 5.0 31.3 5.5 25.0
30’36 Los 2‘(—07 6.0 2507 500 27.8 505 21.0
36-42 - - 5.5 22.4 5.5 24.0 5.5 20.1
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Figute 7«-Table of the pH and water-holding
capacity values for the Primrose
prairie at 6 inch intervals.

Pit

Depth 1 Field
;gches pH WHC pH WHC

0- 6 7.5 69.6 8.0 60.2

6-12 7.0 58.8 7.0 59.0
12-18 7.0 59.6 7.0 59.0
18-24 7¢5 52.4 8.0 35.0
24-30 8.0 52.5 - -

30-36 8.0 63.2 - -

36-42 8.5 78.4 - -

Figure 7a--Table of the pH and water-holding
capacity values for the Primrose
prairie at horizon intervals.

Pit
Depth
Horizon in 1
inches pH WHC
A 0-10 705 61&010
Bl 10-25 8.0 64L.0
B 25=-40 8.0 64.0
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Figure 9--Table of settling volume in water
in centimeters. First 6 inches of
soil.

Settling Volume in Water (cc.)

Pit Morrisonville Tiffany Exeter Albany Primrose
1 63.0 55.5 59.0 46.0 68.0
2 59.5 55.5 60.0 Ly .0 -
3 67.0 55.5 59.0 48.0 -
Pasture or
Field 58.5 51.0 56.0 L1.5 64.0

Cornfield 56.5 -—- ——— -——— ——
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