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Effect of Three Intensities of Clipping on the 
Density and Production of Meadow Vegetation 

FLOYD W. POND 

Range Conservation&, Rocky Mountain Forest and 
Forest Service, U. S. De- Range Experiment Stationl, 

partment of Agriculture 

An important part of the for- 
age on cattle ranges of the Big- 
horn National Forest in north 
central Wyoming is obtained 
from the narrow alluvial mead- 
ows bordering stream. courses. 
These areas are small in propor- 
tion to the total rangeland, but 
they are potentially productive 
and serve an integral function in 
the overall range program. Graz- 
ing on these meadows tends to 
be concentrated, unless isolated 
by natural or manmade barriers. 

Native herbaceous vegetation 
of these meadows consists prim- 
arily of ovalhead sedge (Carex 
festivella Mackenz.) , b e a k e d 
sedge (C. rostrata S t o k e s ) , 
Raynold’s sedge (C. ruynoldsi 
Dewey), dunhead sedge (C. 
phueocephulu Piper), baltic rush 
(Juncus balticus Willd.) , and 
tufted hairgrass (Deschumpsiu 
cuespitosu (L.) Beauv.) . An 
overstory of willows (Sulix spp. 
L.) on the wetter sites and 
shrubby cinquefoil (Potentillu 
jruticosu L.) on the drier sites is 
often present. 

The adverse effect of close and 

1 Central headquarters maintained at 
F&t Collins in cooperation with 
Colorado State University. Re- 
search was conducted in coopera- 
tion with the University of Wyo- 
ming at Laramie. 

frequent clipping on subsequent 
yields of herbaceous species has 
been reported by several au- 
thors. Among them are Canfield 
(1939)) Harrison and Hodgson 
(1939), Sampson and Malmston 
(1926)) Kennedy and Russell 
(1948)) and Sarvis (1923). Mc- 
Carty and Price (1942) and 
Stoddart (1946)) have found that 
clipping only once during the 
early part of the growing season 
or clipping at the end of the 
growing season has little effect 
upon the yield of many her- 
baceous species. 

In 1952, three areas of meadow 
type were selected to determine 
the reaction of the meadow vege- 
tation to various intensities of 
clipping. On Rabbit Creek 
Annex, vegetation consisted of 
the sedges, grasses, and forbs na- 
tive to the area. The other two 
areas, Elgin Park and Lit t 1 e 
Sourdough, were dominated by 
Kentucky bluegrass (Pou pru- 
tensis L.) and white D u t c h 
clover (Trifolium repens L.) . 

Methods 

T w o c a g e s approximately 
eight feet square were located in 
each meadow2. Within each cage, 
six permanent sub-plots, measur- 
ing 1 x 2 feet, were c 1 i p p e d 
annually from 1952 to 1955, in- 
clusive. 

Two sub-plots (referred to 
hereafter as the one-inch plots) 
were clipped to a one-inch 
stubble height every two weeks. 
Two other subplots (the three- 
inch plots) were clipped to a 
three-inch stubble height every 
two weeks. Clipping began about 
June 30 and ended about 
September 15. The remaining 
two sub-plots (the check plots) 
were clipped to one-inch stubble 
height on about September 15. 

Density of vegetation was 
measured in 1952 and 1956. A 
wire loop three-fourths inch in 
diameter was used to make 25 
observations in a grid fashion on 
each plot. Only those p 1 a n t s 
whose bases appeared in the loop 
observations were used to figure 
density. 

Forage production was ex- 
pressed as air-dry weight from 
clipping. No effort was made to 
segregate species. 

Results 
Effeci Of Clipping On Density 

Rabbit Creek Annex. Total 
density (number of hits with a 
three-fourths inch 1 o o p ex- 
pressed as percent) of grasses 
and grasslike plants was reduced 
on plots clipped at two-week 
intervals (Table 1) . Greatest re- 
duction was on the one-inch 
plots where the total grass and 
grass-like density dropped from 
55.5 to 18.0. Individual species 
that decreased between 1952 and 
1956 were ovalhe ad sedge, 

aRodents or other disturbing factors 
necessitated abandonment of one 
cage in Elgin Park in 1953, limiting 
conclusions to the results from one 
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Table 1. Effeci of three intensities of clipping on the density of some 
major species af Rabbit Creek Annex, 1952 to 1956. 

Clipping Treatment 

Plants 
One inch Three inch Check 

1952 1956 1952 1956 1952 1956 

Kentucky bluegrass 
Tufted hairgrass 
Other grasses 
Beaked sedge 
Ovalhead sedge 
Raynold’s sedge 
Other grasslike 

Total grass and grasslike 

White Dutch clover 
Other forbs 

Total forbs 

Grand Total 

----- (Percent) - - - - - - - 
GRASS AND GRASSLIKE 

0 2.0 0 8.0 4.5 3.0 
13.0 5.0 18.0 16.0 7.5 8.0 
7.5 5.0 9.0 5.0 12.5 9.0 
7.5 0 8.5 2.5 6.5 6.0 

18.5 2.0 9.5 5.0 9.5 11.0 
9.0 4.0 11.5 8.0 23.0 19.5 
0 0 0 0 0 0 

55.5 18.0 56.5 44.5 63.5 56.5 
FORBS 

0 0 1.0 0 1.0 0 
1.5 3.0 2.5 4.5 1.5 5.5 
1.5 3.0 3.5 4.5 2.5 5.5 

MOSS AND LITTER 
43.0 79.0 40.0 51.0 34.0 38.0 

100.0 100.0 100.0 100.0 100.0 100% 

beaked sedge, Raynold’s sedge, 
and tufted hairgrass. Kentucky 
bluegrass was not present in 1952 
but had appeared in, small 
amounts by 1956. The density of 
moss and litter increased from 
43.0 to 79.0. The change in forb 
density was insignificant. 

Reduction in density was less 
marked on the three-inch plots. 
Total grass and grasslike density 
dropped from 56.5 to 44.5. Den- 
sity of beaked sedge decreased 
from 8.5 to 2.5 and other species 
decreased somewhat less. Ken- 
tucky bluegrass increased from 
0 to 8.0 in the four years. Forbs 
were of minor importance. Moss 
and litter increased, but less 
than a third the increase ob- 
served on the one-inch plots. 

On the check plots, change in 
density was slight. Total grass 
and grasslike density decreased 
from 63.5 to 56.5. Most of this loss 
was due to a decrease of 
Raynold’s sedge and other 
grasses. Total forb density in- 
creased from 2.5 to 5.5, but 
changes in individual species 
was minor. Moss and litter in- 
creased slightly. 

Elgin Park. At this site, the 
densities of many grass and 
grass-like plants were reduced 
by clipping to one inch at two- 

week intervals (Table 2). Redtop 
(Agrostis alba L.) and beaked 
sedge, which had densities of 8.0 
and 7.8, respectively in 1952, dis- 
appeared by 1956. Density of 
dunhead sedge and tufted hair- 
grass decreased from 20.0 to 5.0 
and from 28.0 to 10.0, respective- 
ly. Kentucky bluegrass was an 
exception, for it increased mark- 

On the check plots, few de- 
creases occurred in the density 
of individual grass and grasslike 
s p e c i e s. Kentucky bluegrass 
more than doubled. Among the 
forbs, density of white Dutch 
clover decreased from 20.0 to 
nothing, and western yarrow 
(Achilles Zanulosa Nutt.) in- 
creased from nothing to 8.0. Den- 
sity of moss and litter increased 
from 10.0 to 14.0. 

Little Sourdough. In this area, 
density of most grass and grass- 
like plants was reduced on plots 
clipped at two-week intervals 

Tlable 2. Effect of three intensifies of clipping on the density of some 

edly. White Dutch clover, the 
only forb of importance, dropped 
from a density of 13.6 to nothing. 
Moss and litter increased from 
4.0 to 50.0. 

On the three-inch plots, the 
grass and grasslike plants were 
not so seriously affected. Dun- 
head sedge decreased the 
greatest amount. Other decreases 
were relatively minor. Tufted 
hairgrass and Kentucky blue- 
grass showed marked increases. 
The density of white Dutch 
clover decreased from 12.0 to 3.0. 
Moss and litter remained con- 
stant. 

major species af Elgin Park, 1952 fo 1956. 

Clipping Treatment 

Plants 
One inch Three inch Check 

1952 1956 1952 1956 1952 1956 

Kentucky bluegrass 9.0 
Redtop 8.0 
Tufted hairgrass 28.0 
Other grasses 5.6 
Beaked sedge 7.8 
Dunhead sedge 20.0 
Other grasslike 1.0 

Total grass and grasslike 79.4 

White Dutch clover 13.6 
Western yarrow 0 
Other forbs 3.0 

Total forbs 16.6 

_---- (Percent) - - - - - - - 

4.0 

0 

GRASS AND GRASSLIKE 
23.0 16.0 28.0 10.0 

0 13.0 10.0 11.0 
10.0 12.0 23.0 20.0 
4.0 6.0 4.0 6.0 
0 1.0 0 2.0 
5.0 20.0 12.0 19.0 
2.0 0 0 0 

44.0 68.0 77.0 68.0 
FORBS 

0 12.0 3.0 20.0 
0 0 0 0 
6.0 6.0 8.0 2.0 
6.0 18.0 11.0 22.0 

MOSS AND LITTER 
50.0 12.0 12.0 10.0 

BARE SOIL 
0 2.0 0 0 

25.0 
8.0 

20.0 
2.0 
0 

16.0 
0 

71.0 

0 
8.0 
7.0 

15.0 

14.0 

0 

Grand Total 1.00.0 100.0 100.0 100.0 100.0 100.0 
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(Table 3) . On the one-inch plots, 
relatively large decreases in den- 
sity of redtop, tufted hairgrass, 
and alpine timothy (Phleum al- 
pinum L.) were offset by an in- 
crease in the density of Ken- 
tucky bluegrass. Other grass and 
grass-like species changed very 
little. White Dutch clover 
dropped from an initial density 
of 47.3 to zero. Density of other 
forbs changed little. Bare soil 
and ground surface covered only 
by moss and litter were not 
present in 1952. By 1956, they 
had increased in density to 13.0 
and 38.0, respectively3. 

On the three-inch plots, the 
density of Kentucky bluegrass 
increased from 23.7 to 41.0. In- 
creases of Raynold’s sedge and 
tufted hairgrass and decreases of 
dunhead sedge, baltic rush, and 
alpine timothy were compara- 
tively small. White Dutch clover 
density dropped from 32.7 to 1.5. 
Other forb species changed little. 
Area covered only with moss and 
litter increased from 0 to 17.0. 

On the check plots, density 
changes of most grass and grass- 
like species were small. The den- 
sity of tufted hairgrass and Ken- 
tucky bluegrass, however, in- 
creased from 5.5 to 12.5 and from 
19.3 to 44.3, respectively. Density 
of white Dutch clover decreased 
from 36.0 to 4.0. Changes in other 
forbs were slight. The density of 
moss and litter increased only 
from 1.0 to 5.0. 

Effect Of Clipping On 
Herbage Production 

Rabbit Creek Annex. Herbage 
production in this area fluctu- 
ated widely from 1952 to 1955 
(Figure 1). In general, yields 
were decreased by all clipping. 
Changes on one-inch and three- 
inch plots showed greater reduc- 
tions than did the check plots. 
By 1955, the yields on the plots 
clipped frequently were reduced 
69.0 percent, while those on the 

sA fresh gopher mound on one of 
the plots was partially responsible 
for the high increase in bare soil. 

POND 

check plots were reduced only 
35.0 percent. 

Elgin Park. During 1953, pro- 
duction on all plots far exceeded 
the production of the previous 
year. However, p r o d u c t i o n 
dropped sharply during 1954. In 
1955, production decreased fur- 
ther on the one-inch but in- 
creased slightly on the three- 
inch plot and check plots. During 
this final year, the one-inch plots 
produced 32.0 percent less herb- 
age than during the first year, 
but the three-inch and check 

plots produced 81.2 and 7.2 per- 
cent more, respectively. 

Little Sourdough. Changes in 
production on these plots fol- 
lowed about the same pattern as 
those of Elgin Park. In 1953, the 
highest production was reached. 
In 1954, production declined 
sharply on all plots. During the 
final year, production on the 
one-inch plots dropped still fur- 
ther, but production on the 
three-inch plots and check plots 
remained essentially the same. 
At the end of the study, the one- 
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FIGURE 1. Effect of three intensities of clipping on seasonal production of three 
meadows in the Bighorn National Forest, 1952 through 1955. 
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Table 3. Effect of three intensifies of clipping on the density of some 
major species at Lifile Sourdough, 1952 to 1956. 

Clipping Treatment 

Plants 
One inch Three inch Check 

1952 1956 1952 1956 1952 1956 

Kentucky bluegrass 16.3 
Redtop 8.1 
Tufted hairgrass 7.5 
Alpine timothy 5.9 
Other grasses 2.9 
Dunhead sedge 3.0 
Raynold’s sedge 0 
Baltic rush 2.8 
Other grasslike 0 

Total grass and grasslike 46.5 

White Dutch clover 47.3 
Other forbs 6.2 

Total forbs 53.5 

Grand Total 

0 

0 

--- (Percent) - - - - - 
GRASS AND GRASSLIKE 

39.5 23.7 41.0 19.3 
2.0 5.0 5.0 5.0 
1.0 12.8 15.5 5.5 
0 5.4 3.0 5.8 
0 1.3 2.0 7.3 
1.0 6.2 5.0 3.0 
0 .5 2.0 1.0 
1.5 4.2 2.0 9.3 
0 0 0 0 

45.0 59.1 75.5 56.2 
FORBS 

0 32.7 1.5 36.0 
4.0 8.2 6.0 6.8 
4.0 40.9 7.5 42.8 

MOSS AND LITTER 
38.0 0 17.0 1.0 

BARE SOIL 
13.0 0 0 0 

44.3 
6.0 

12.5 
5.0 
4.0 
3.5 
0 
7.9 
0 

83.2 

4.0 
7.8 

11.8 

5.0 

0 

100.0 100.0 100.0 100.0 100.0 100.0 

inch plots produced 40.8 percent 
less than at the beginning and 
the three-inch and the check 
plots produced 32.8 and 28.5 per- 
cent more, respectively, than in 
1952. 

Discussion Of Resulis 
Precipitation was light over 

the general area during 1953, 
1954, and 1955. During these 
years, the meadow at Rabbit 
Creek Annex, usually wet 
throughout the growing season, 
was dry by July 15. Little Sour- 
dough Creek was dry before 
August, although it usually runs 
until October. 

Under drought conditions, the 
various sedges and tufted hair- 
grass, which were the major 
components of the total density 
at Rabbit Creek Annex, were un- 
able to maintain density and pro- 
duction under clipping at two- 
week intervals. Density of these 
same species was not seriously 
affected by clipping to one inch 
at the end of the growing season 
on approximately September 15. 
However, clipping at the end of 
the growing season did reduce 

production. Thus, factors other 
than loss of density due to clip- 
ping intensity were responsible 
for a portion of the loss in pro- 
duction. 

In 1953, major components in 
total density at Little Sourdough 
and Elgin Park were Kentucky 
bluegrass and white Dutch 
clover. By 1956, large reductions 
in density of white Dutch clover 
had accurred on all plots; the 
species disappeared from some 
plots. Conversely, density of 
Kentucky bluegrass increased on 
all plots. 

On the one-inch plots at Little 
Sourdough and Elgin Park, pro- 
duction was considerably lower 
in 1955 than in 1952. Loss in den- 
sity of white Dutch clover and 
other species, which was uncom- 
pensated, was largely responsi- 
ble for this loss in production. 
On the three-inch and check 
plots, however, as much herbage 
was produced in 1955 as in 1952. 
Total production was apparently 
not affected by density changes 
in white Dutch clover and Ken- 
tucky bluegrass, which were 
compensating. 

Summary 
Three intensities of clipping 

were applied to the vegetation 
on three meadows in the Big- 
horn National Forest from 1952 
through 1955. Clipping inten- 
sities were (1) clipped to one- 
inch stubble height every two 
weeks, (2) clipped to three-inch 
stubble height every two weeks, 
and (3) clipped to one-inch 
stubble height at the end of the 
growing season about September 
15. Rainfall during three of the 
years was subnormal. 

The vegetation of one of the 
meadows consisted of sedges, 
grasses, and forbs native to the 
area. The vegetation of the re- 
maining two was dominated by 
Kentucky bluegrass and white 
Dutch clover. 

Under these ?onditions, clip- 
ping to one inch every two weeks 
reduced the total density and 
production of native grasses and 
sedges. Some species disappeared 
from all plots. Clipping to three 
inches at two-week intervals did 
not seriously affect the density 
of the native plants but did 
cause a decrease in production 
on the meadow dominated by 
sedges, grasses, and forbs pri- 
marily by adversely affecting 
the sedges. Clipping to one inch 
at the end of the grazing season 
had little effect on the density 
of native species. The change in 
production was probably due to 
climatic factors. Kentucky blue- 
grass increased on all plots 
where present, but white Dutch 
clover disappeared from many 
plots. 
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Availability of Nitrogen, Phosphorus, and 
Sulfur After Brush Burning 

J. VLAMIS AND K. D. GOWANS 

Department of Soils and Plant Nutrition, University of 
California, Davis 

The conversion of brushland 
area to vegetative types more 
suitable for livestock grazing has 
become an important range im- 
provement practice. One of the 
means used to effect this conver- 
sion is fire. Alternatively, brush 
may be burned in place, or bull- 
dozed first and burned broadcast 
or after piling (Love and Jones, 
1952). 

Many studies have been made 
of the effect of such burning on 
soil properties. Some of the 
changes noted have been a rise 
in surface reaction (pH) , an in- 
creased nitrogen supply, greater 
phosphate availability, and 
higher base status, especially cal- 
cium and potassium (Barnette 
and Hester, 1930; Fowells and 
Stephenson, 1934; Isaac and Hop- 
kins, 1937; Burns, 1952). 

This report describes the Te- 
sults of greenhouse pot tests to 
determine the effect of broadcast 
brush burning on the nutrient 
supply of a soil as measured by 
plant growth. 

The soil tested was a Parrish 
loam situated on the east slope 
of the Coast Range in western 
Tehama County at an elevation 
of 1700 feet. The average annual 
rainfall is about 30 inches. 

The Parrish soils have devel- 
oped from hard sedimentary 
rocks. They have brown, slightly 
acid, medium textured surface 

soils, and reddish brown, slightly 
to medium acid, fine textured 
subsoils. The soils are two to 
three feet deep. They occur on 
hilly to steep foothills with a 
dense stand of shrubs. The area 
sampled supported a dense cover 
of chamise (Adenostoma fasci- 
culatum) and buckbrush (Cea- 
nothus cuneatus), about 6 feet 
high. Part of the area was burned 
in the fall of 1955 and the soil 
was collected shortly thereafter. 

Procedure 

About 100 lbs. of soil was taken 
from a depth of 8 inches. A sim- 
ilar quantity of soil was taken 
from an unburned area located 
about 200 feet from the burned 
site but similar to it in soil, slope 
and vegetative cover. 

The soils were brought to the 
greenhouse, sieved in a half-inch 
mesh, and placed in painted 6- 
inch pots holding 1600 grams of 
soil each. 

A check series of pots was set 
up to measure the inherent fer- 
tility of the soil. Appropriate 
chemicals were added to other 
pots so as to give a complete 
treatment containing nitrogen, 
phosphorus, potassium, and sul- 
fur. Further treatments were 
made omitting one nutrient at a 
time in order to measure the 
nutrient supplying power of the 
soil for each element in the pres- 

ence of adequate amounts of the 
others. 

The test plants used were Ro- 
maine lettuce, planted as 21 day 
old seedlings, three in each pot, 
and Atlas barley planted as seed 
and thinned to 5 per pot. The 
plants were irrigated with dis- 
tilled water and grown for 6 
weeks. At the end of that time 
they were harvested, ovendried, 
and dry weights taken. 

The yields of lettuce and bar- 
ley grown on soil taken from the 
burned and unburned area are 
shown in Table 1. (Photographs 
of the plants prior to harvesting 
are shown in Figure 1.) The same 
pots were replanted to determine 
the magnitude of any carry-over 
effect beyond the first crop as a 
result of the burn. However, the 
differences observed in the first 
planting between the burned and 
unburned areas had largely dis- 
appeared in the second planting. 

Resulfs 

The data in Table 1 show sev- 
eral interesting relationships. In 
the first place, the control soil 
indicates distinct deficiencies of 
nitrogen, phosphorus, and sulfur. 
This is shown by the poor growth 
on the unfertilized treatment and 
the ones in which each of these 
nutrients was omitted. The treat- 
ments which received the com- 
bination of N, P, and S gave sat- 
isfactory yields and produced 
plants healthy in appearance. 
The addition of potassium 
seemed to make no difference. 

Now looking at the data from 
the burned area, we still find de- 
ficiencies of the same three ele- 
ments but of a much smaller 


