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Table 4. Mean monthly soil temperature
intensifies of grazing.
_____~~
Light

Month

“F
57.6
54.9
49.5

July, 1960
August, 1960
September, 1960

depth

under

four

_____
Grazing treatment

Moderate
~_____
“F
61.7
56.7
50.5

in excess of that shown in Table
5.
The data in Tables
3 and 4
illustrate
phenomena
of overuse. Removal of cover by excess
grazing resulted in the creation
of an artificially
droughty condition. Soil moisture was less and
soil temperatures
were greater
on the very heavily grazed treatment than on those where
a
more moderate
rate of grazing
was practiced.
Additional
reasons
f o r this
droughty
condition
can be deduced from Table 2. Less water
entered the soil where cover had
been removed and bare ground
exposed
by excessive
grazing
than where a good cover of vegetation and mulch were present.
Conversely,
more water was lost
Table 5. Wafer-intake
treatments.

af an 8-inch

Heavy

Very heavy

“F
61.2
57.9
52.2

“F
64.0
57.9
50.4

_

by runoff under a very heavy
rate of grazing. The data indicated that, when about 13 per
cent bare ground was exposed
(Table 1) , the soil was susceptible to erosion by water. In this
study the amount of soil loss
was not excessive.
The results
suggested
that,
even after
10
years of over-use of fescue grassland by cattle, water erosion was
not a critical factor in management.
Summary
A study was conducted to determine the effects of grazing intensity and cover on the waterintake characteristics
of soils of
the fescue grassland.
A mobile
infiltrometer
was used to apply
artificial
rainfall
at measured
rates to selected study sites. The

rate and soil loss in pounds per acre under various
Rate of intake

Water
absorbed
in 1 hour

2nd
30 min.

Check
Removed fresh litter
Removed current vegetation
Bare ground exposed

2.61
2.36
2.19
2.07

2.44
2.16
1.91
1.75

2.39
2.10
1.83
1.70

L. S. D. at 5% level

0.37

0.47

0.53

Treatments

4th
15 min.

Soil loss
Pounds/
acre
22
55
91
5166

.___
Percent
bare
ground
1.35
5.83
0.16
100.00
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California
claims
distinction
for the largest, tallest, and oldest
trees of record with its General
Sherman giant sequoia, towering
redwoods,
and ancient
bristlecone pines (Dixson 1961). Does
it also harbor
classic
shrubs

which should be given recognition?
The probability
that it does
was suggested during a life-history study of bitterbrush,
when
an unusually
massive
antelope
bitterbrush
(Purshia
trident&a

results showed that, even after
10 years of very heavy grazing,
soil erosion by water was not a
critical
factor
in management.
The water-intake
rate increased
with increasing
am o u n t s of
standing vegetation
and natural
mulch. Soil loss from artificially
bared plots was approximately
2% tons per acre at a rainfall intensity of 3.23 inches per hour.
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a stem
circumference
of 36
inches (Figure 1). It was at least
Pursh) was found in northeastern California. This plant was 12
feet tall and had a foliar crown
spread almost 20 feet across and

Contribution from cooperative investigation between the Experiment
Station and the California Department of Fish and Game. Work was
done under Federal Aid in Wildlife
Restoration Act, Pittman-Robertson
Research
Project
W51R, entitled
“Game Range Restoration.”
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BITTERBRUSH
128 years old at the time it was
measured.
This plant was found about 6
miles south of Janesville, Lassen
County, California
(40” 14’ N;
120” 27’ W) at an elevation
of
about 4,200 feet. To one side was
an extensive
bitterbrush
stand
interspersed
w i t h ponderosa
pine; to the other side, a cultivated field. The soil was slightly
acid to neutral (pH 6.0 to 7.0)) a
very deep, coarse loamy sand of
granitic origin, laid down over
an old lakebed terrace.
After the plant was measured,
it was cut down to obtain other
information
needed
for the
s t u dy. Undoubtedly,
it could
have persisted to a much older
age and perhaps larger size since
it exhibited no outward signs of
decadence.
Three annual rings
were obliterated
by rot, but I
have seen many plants of this
species which
survived
ev en
after most of their annual rings
had been wiped out by destructive agents.
Bitterbrush plants are known
to exist that are taller and older
than this one, but none that I
have seen or that have been described elsewhere
equalled this
in overall stature when all measurements
are considered.
Hormay (1943) reported this species
reaches a height of 16 feet and I
have found individuals
at least
162 years of age.
Why shouldn’t we find and des c r i b e distinguished
sh r ub
plants, protect them, and register
eminent
ones, as is done for
champion trees?
To compare shrubs, a size index would be useful. I have used
one w h i c h considers
height,
crown spread, and stem circumference and results in a single
index number.
The dimensions
and values given to the measure-

FIGURE 1. Antelope bitterbrush plant near Janesville
was nearly 20 feet across and it had an aggregate
it was at least 128 years old.

ments of this prize bitterbrush
were:
The average index for shrubs
in the stand in which it occurred
was 27.2; for the species as a
whole
through
California,
the
The
averaged
13.5.
index
weighted
values in this index
were obtained in the same way
as those used to determine big.. . ,
ness in trees, except that stem
circumference
was measured at
6 inches instead of 4% feet. Perhaps
_ an index of this type would
Dimension

Height-excluding
current year’s growth
Stem circumference-unbranched
stem, 6
inches above ground surface
Crown spread-average
of 2 measurements
Total index value

was 12 feet high, the crown spread
value of 52.9. A ring count showed

12 ft.
36 in.
19% ft.

Weight

Value

1.0

12.0

1.0
0.25

36.0
4.9

help rate other native shrubs and
win the recognition
they deserve.
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