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Phosphates averaged 4.1 ppm for the two poor sites
and 5.0 ppm at the two better sites. Soil reaction
averaged a pH of 7.75 for the two lower sites and
7.52 at the higher elevations.
Higher
percentage
calcium
carbonate,
higher
pH, and a lower phosphate level were found for
the 6- to 12-inch depth than for the 0- to 6-inch
depth at all sites. Because of the mechanical
disturbance of the soil profile with control operations,
calcium carbonate and pH were slightly higher and
phosphorus
lower in the surface soil of treated
areas compared to the check areas. These measurements seem to indicate
that clearing
operations
tend to decrease production
potential of the sites
by severe soil dis&bances.
. The higher calcium carbonate percentage, higher
pH, and lower phosphorus availability
of the soils
at the Boundary and Ryan sites compared to soils
at the Second and Chevelon sites are a reflection
of the precipitation
and leaching
which has occurred at these sites.
The
Tune to November
DreciDitation data for 1966 su&ort this observation
:Tabie
1).
The Ryan site, with a higher percentage
sand
and a lower level of available soil moisture than
the Boundary site, was a poorer site than Boundary
in terms of blue grama response, but neither site
yielded a favorable
increase in forage yield with
pinyon-juniper
control.
Total nitrogen
was associated with the understory vegetative cover prior to control and was not
positively associated with response.
Nitrates
followed the same general trend as total nitrogen,
higher on the two lower sites than at the two sites
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The vegetation
and soil characteristics
of an ungrazed
butte are compared
with those of a similar
site on an
adjacent High Plains area. Woody plant cover was greater
and more diverse on the butte while herbaceous
vegetation
was more productive
and of higher quality.
Species composition
and production
was representative
of shallow
hardlands
of the Southern
High Plains region.
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reflected
the detrimental
influence
of
continued
herbage removal
and trampling
by livestock on
the grazed area.
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Control of pinyon-juniper
at the higher elevations.
overstory resulted
in higher nitrate
in soils on
controlled
than uncontrolled
areas. Total soluble
salts and potassium were not factors limiting
response in this study.
Conclusions

The characteristics
of the Boundary
and Ryan
sites which were associated with poor understory
response following
pinyon-juniper
removal were
high calcium carbonate (13%), high pH (7.8 & 7.7),
low phosphorus (4.3 and 3.8 ppm), and low (13%
and 26Y,) pinyon-juniper
overstory.
These characteristics are a reflection
of the long-time meager
precipitation
received at these sites and could be
utilized as indicators of sites on which pinyon and
juniper
control may not be practical.
The high
sand content of the soil (72%) at the Ryan site
intensified
the drouthiness of this site.
Total nitrogen, nitrates, total soluble salts, and
potassium were not major factors influencing
differences in understory herbage response following
pinyon-juniper
overstory control in this study on
limestone soils of north-central
Arizona.
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An ungrazed isolated butte was studied to learn
the effects of grazing on the vegetation
and soils
of a hardland site on the Southern
High Plains.
Such relict areas commonly serve as the basis for
determining
range site potential.
The comparison
of the relict area with an adjacent area which had
received unrestricted grazing by cattle since the late
1800’s also let us determine
the effects of grazing
on the soils and vegetation.
The butte (Flat Top Mountain)
is located approximately
20 miles northwest of Snyder, Texas,
and 8 miles southeast of Justiceburg
on U.S. Highway 84. Flat Top Mountain
(Fig. l), adjacent to
the escarpment (Cap Rock) of the Llano Estacado,
straddles the line between Garza and Scurry Counties. The grazed area is located in Scurry County
and is the nearest point to the isolated butte, which
lies approximately
2 miles to the east of the Cap
Rock.
Elevations
of the Cap Rock and the butte
are 2,885 ft and 2,865 ft respectively.
The Llano Estacado, or Staked Plains, is the

GRAZING
Table
2.
Herbage
yields (lb/acre)
and classification
herbaceous
species in relation
to reaction
to grazing.1
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Table

of

2. (Continued).
Butte

Species by class
Butte

Grazed

Sideoats grama
Bouteloua
curtipendula

816

0

Rough tridens
Tridens
elongatus

Leatherweed
croton
Croton pottsii

246

0

Indian rushpea
Hoffmanseggia

Species by class
Decreasers

Blue grama
Bouteloua

gracilis

New Mexico feathergrass
Stipa neomexicana
Greenthread
Thelesperma
Total

filifolium

21

15

0
0

decreasers

21

Increasers
Buffalograss
Buchloe
dactyloides

315

692

Tobosagrass
Hilaria
mutica

112

136

Vine mesquite
Panicum obtusum

34

100

Halls panicum
Panicum
hallii

17

11

Threeawn
Aristida

sp.

16

15

Sand dropseed
Sporobolus
cryptandrus

10

0

Hairy tridens
Tridens
pilosus

4

3

Hoary euphorbia
Euphorbia
lata

3

0

Green false-nightshade
Chamaesaracha
coronopus

3

0

Purple groundcherry
Physalis lobata

3

0
0

Scarlet globemallow
Sphaeralcea
coccinea

4

6

Fall witchgrass
Leptoloma
cognatum

T

0

Louisiana
sagewort
Artemisia
ludoviciana

T

0

522

957

Total

increasers

1 Common and botanical names are according

to Gould

densiflora

Sideranthus
Machaeranthera
Stinkgrass
Eragrostis

(1962).

were shallower than 20 inches and the species and
composition differed from those found on the deep
hardlands of this land resource area. Several of
the species found in abundance
on the butte are
not included as climax species on the current soil
conservation
service range site condition guide for
the deep hardland site. For example, New Mexico

pinnatifida

0

50

T

34

0

13

T

4

0

3

0

1

Low milkvetch
Astragalus
lotiflorus

0

1

Texas filaree
Erodium
texanum

0

T

T

0

megastachya

Pigweed
Amaranthus
Total
Total

Texas skeleton plant
Lygodesmia
texana

arenicola

Silverleaf
nightshade
Solanum
elaeagnifolium

163

42

Invaders
Sand muhly
Muhlenbergia

Grazed

sp.

invaders

all species

0

106

1804

1090

feathergrass
and rough tridens,
both palatable
grasses were present in abundance on the butte and
should be considered climax decreasers for this site.
Similarly, the palatable perennial forb, greenthread
should be included
as a decreaser
for this site.
Other perennial forbs such as Texas skeleton plant,
purple groundcherry,
green false nightshade
and
hoary euphorbia all found in substantial quantities
on the ungrazed butte, are apparently
present in
the climax. Their reaction to grazing is not known
so we tentatively classified them as increasers.
Vine
mesquite reacted as an increaser and because of its
mediocre palatability
is classified as an increaser.
The herbaceous vegetation on the butte is representative of climax vegetation of shallow hardland
sites of the Southern High Plains. It is dominated
by mid- and short grasses but contains several perennial forbs. The five species we consider decreasers
(Table 2) produced 7 lyo of the herbage.
Sideoats
grama is by far the most productive species.
Difference
in plant distribution
patterns
also
existed between the grazed and ungrazed areas. On
the butte, each species tended to occupy very distinct areas with very little intermixing
of species
except in narrow transition
zones. This colonization was not apparent on the grazed area.
Soil Characteristics

The differences in soil characteristics
reflect the
influences
of herbage removal and trampling
by
The infiltration
rate was almost
grazing livestock.
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Table 3. Soil characteristics found on grazed and ungrazed
shallow hardland sites in the Southern High Plains, 1967.
Characteristic
Infiltration

Rate*

Soil Compaction*
PH

O-4” depth

6-10”

depth

Bulk Density*
O-4” depth
6-10” depth
Organic

15.3 in/hr
7.9 lb/in2

7.8
8.0
.996 gms/cc
1.020 gms/cc

Grazed Area
3.9 in/hr
47.7 lb/in2
7.7
8.0
1.180 gms/cc
1.150 gms/cc

Matter

O-4” depth
6-10”

Ungrazed Butte

depth

Available Phosphorus
O-4” depth
6-10” depth

3.6%
2.9%
35 lb/acre/ft

2.8%
2.5%

18 lb/acre/ft

92 lb/acre/ft
50 Ib/acre/ft

140 lb/acre/ft
240 lb/acre/ft

140 lb/acre/ft
220 lb/acre/ft

Sodium

O-4” depth
6-10”

depth

Soil Texture
A horizon
sand
silt
clay
B horizon
sand
silt
clay

18.8%

33.2%
48.0%
14.6%
28.3%
57.1%

21.0%
37.7%
41.3%
12.8%
31.2%
56.0%

Differences between areas tested and found significant at the
level.

four times as great on the ungrazed butte as on the
highly significant
grazed area (Table
3). This
(P < 0.01) difference
in infiltration
rate was probably due to better soil structure,
less compaction
by grazing animals, increased organic matter content in the top soil, and increased accumulation
of
litter on the soil surface on the relict area. Similar
differences in infiltration
rates have been reported.
Hopkins
(1954),
comparing
water absorption
of
grazed and ungrazed sites on rangelands
with a
ring-type infiltrometer,
found that water was absorbed much faster on ungrazed than on grazed
sites. Reed and Peterson (1961) found that grazing
reduced infiltration
rates by about one-half.
Even
the lightest intensity of grazing lowered the rate of
infiltration
in their study.
Evidently,
continual
removal of organic matter and trampling
by livestock causes soil conditions
that prevent
water
penetration.
Penetrometer
readings indicate about six times
as much compaction
on the grazed area as on the
butte (Table 3). This highly significant difference
points out the effect grazing animals have on the
physical structure of the soil. Other investigators

SCHUSTER
have found similar
effects.
Keen and Casheen
(1932) used a penetration
rod to measure compaction by sheep to a depth of 10 cm. Compaction was
greatest in the 3 to 4 cm layer. Kucera (1958) also
found the greatest soil compaction
by cattle in the
surface inch, with no apparent influence
below 4
inches.
Such conditions
are probably
also influenced indirectly by decreases in organic matter and
soil porosity at the soil surface with continued
grazing.
Measurements
of soil texture,
pH, sodium,
organic matter, and available phosphorus for the
two areas are shown in Table
3. Although
not
tested statistically,
differences
in pH, sodium content, and soil texture do not appear significant.
The differences
in available phosphorus does appear real, however. A previous study (Lodge, 1954)
also reported higher amounts of phosphorus in the
04
inch soil layer on grazed sites. The lower
amount of organic matter on the grazed area was
also expected, and assumed to be a significant
decrease due to grazing effects.
Soil bulk densities were significantly
(P < .05)
greater at both levels in the grazed area than on the
butte (Table
3). Our findings agree with other
studies that found grazing increased bulk density.
Alderfer
and Robinson
(1947) found that bulk
densities in the l-inch surface layer on a variety
of pasture sites ranged from 1.54 to 1.91 gms/cc
for heavily grazed sites and from 1.09 to 1.5 1 gms/cc
for ungrazed and lightly grazed sites in Pennsylvania.
Kucera (1958) also found bulk densities
higher under grazed conditions.
The loss of organic
matter and compaction
due to livestock trampling
are commonly
considered
the causes of increases
in bulk density on grazed sites.
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In the July 1969 issue of the Journal
of Range Management, the list of Sciential
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