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ABSTRACT 

Current year's plant production on the grazed pastures of the Desert Experimental Range in 1973 ranged 
from 12.5 to 363 pounds per acre. These values are based on weight estimates taken in October. The Desert 
Experimental Range L<; an experiment station operated by the USDA Fores_t Service to study the impact of 
grazing on salt-desert shrub vegetation. The experimental p~tures are domma~ed ~y salt-desert shrubs such 
as Cerafoides lanata and A triplex confertifolia. Under conditions of severe grazing impact, annual forbs can 
contribute more than 50% of the current herbage crop. The effects of heavy grazing on Ceratoides lanata 
appear to be a reduction in average plant size, a decrease by about one-third in plant cover and a slight 
thinning in plant density. 

INTRODUCTION 

The Desert Experimental Range (D.E.R.) is located in 
Millard County (Jf southwestern Utah, about 75 km west of 
the township of Milford. This station is operated by the U.S. 
Forest Service as a unit of the Intermountain Forest and 
Hange Experiment Station. The original reason for setting 
aside the area as an experimental facility was to study major 
aspects of winter-range management. The D.E.R. occupies 
approximately 225 km 2 in Pine Valley, a typical 
basin-and-range graben running north-south between the 
\Vah Wah Mountains and the Halfway Hills. The elevation 
ranges from 1-550 to 2012 m, with the grazed experimental 
pastures falling between J ,55.5 and 1753 m. 

The vegetation is typical of about 180,000 km 2 of winter 
grazing lands in the Great Basin that are generally referred 
lo as northern desert shrub or salt-desert shrub communi
ties. The dominant perennial shrubs on the experimental 
pastures are Ceratoides lanata, Atriplex conjertijolia and 
Artemisia spinescens. Perennial grasses include Sporobolus 
cryptandrus, Oryzopsis hymenoides and Hilaria fames-ii. A 
more detailed description of the area may be found in 
Hutchings and Stewart (1953) and Holmgren (1975). The 
perennials are dependent upon spring snow~rnelt to provide 
soil moisture for the growing season. Average precipitation 
over the months of November through March is only 45.2 
mm; another 31.8 fall during the spring.months of April and 
May, on average. The three summer months represent the 
wettest period (mean of 52.5 mm), but the high 
temperatures at this time of year and the nature of the rains 
(storms) make this input of questionable value to the 
perennial species. Mean total annual precipitation is 157 
mm. 

This•area, and many others like it in the intermountain 
region, is traditionally used for winter grazing ~M largely 
sheep grazing. The livestock arrive from their summer 
ranges in the mountains in October or November and stay 
on the shrub-desert vegetation until April or May. When the 
Experimental Range was established in 1933, overgrazing 
was evident on much of this type of sheep range (McArdle et 
al. 1936) due to unrestricted grazing (Stewart et al. 1940). 
The Taylor Crazing Act of 1934 placed winter ranges on 
public land under government management. The general 
purpose of the D.E.R. was therefore to determine the best 
stocking rate on the winter range and the least detrimental 

period for grazing. This broke down into several specific 
objectives (Hutchings and Stewart 1953, p. 4), of which the 
principal objectives were to determine the utilization of 
forage species by sheep, the effect of grazing intensity on 
forage yields and the effect of precipitation on herbage 
production. 

Twenty experimental pastures were set aside near one end 
of Pine Valley; sixteen of these are 130 ha, the other four are 
97 ha. The treatments applied to these pastures comprised 
combinations of earlv winter, middle winter and late winter 
(early spring) sheep grazing with light, moderate and heavy 
stocking rates. Two enclosures of 0.4 ha were fenced in each 
pasture (with some exceptions), with two corresponding 
grazed plots marked in matching vegetation. Plant 
production was measured in October on 18.6~m2 plots by a 
weight-estimate method (Pechanec and Pickford 1937a). 
Forage utilization was estimated at the end of the grazing 
season using the ocular method described by Pechanec and 
Pickford (1937b). The experimental design and methods 
adopted are discussed in detail by Hutchings and Stewart 
(1953). 

Herbage production estimates were taken every year from 
1935 to 1945, and again in 1947. These 12 years of 
production and utilization records were sufficient to 
determine the proper stocking rate and to establish trends in 
the vegetation due to season or intensity of utilization 
(Hutchings and Stewart 1953). Subsequent estimates of 
production were undertaken in 1957 and 1958, and again in 
1967; also, further i.nterpretative work has been pursued 
(e.g., Holmgren and Hutchings 1972). 

The intention of the Forest Service to continue annual 
estimates of herbage production after 1967 was not realized 
until an agreement was reached with the IBP Desert Biorne 
to conduct the October field estimates again in 1973. The 
interest of the Biome program was principally directed 
toward the development and testing of a computerized 
simulation model of vegetation change under grazing as 
experienced at the Desert Experimental Range. The 
structure of this model has been discussed in earlier Biome 
reports (Wilkin 1973, Wilkin and Norton 1974). In addition 
to the modeling aspects, the Biome was interested m 
succession as a desert vegetation phenomenon, and hoped to 
help explain the processes by which the observed changes in 
community composition were occurring, 



METHODS 

HERBAGE PnoDUCTION 

Estimation of herbage production was carried out in 
October of 1973 using the same method that has been 
employed on the experiment station since 1937. The 
procedure is based on the technique described by Pechanec 
and Pickford (1937a). In each pasture, 64 permanent plots 
(48 in the four smaller pastures) are marked \Vith steel pegs. 
These pegs are regularly spaced circa 100 m apart in rows of 
eight pegs, with 200 rn between rows. The permanent steel 
peg serves as the center of a circular quadrat 18.6 m2 (200 
sq. ft.) in area which is described by a marking peg arcing at 
the end of a radial chain. A trained observer inspects the 
plot and notes every species within the perimeter, He then 
records his estimate of the weight in grams of air-dry plant 
material from the current year's production for each species 
present. Estimates of percent cover are also made for the 
major species on the plot. These observers collected these 
estimates for each pasture. The data are analyzed in a 
fashion which provides the production per acre in pounds of 
plant material in keeping with the traditional practice in 
this long-term experiment. The observers spent 10 days to 
2 weeks in a training session prior to working on the 
permanent plots. 

PLANT DENSITY AND DIMENSIONS 

To supplement the kind of data being collected on plant 
production by the weight-estimate method, plant density 
and dimension measures were undertaken in the summer of 
1974. The procedure for plant density was the point-centered 
quarter method as described by Cottam and Curti<.; (1956). 
The sampling points (160) were located in each pasture 
sampled; these were located at 5-m intervals along four 
transect lines spaced 200 m apart. This permitted an 
effective sampling area of 205 x 610 m (one-eighth of a 
square kilometer}. Pastures were sampled in matched pairs, 
each pair consisting of one pasture showing signs of heavy 
impact from grazing and th~ other with evidence of light 
impact. [These pairs are pastures 6 and 11, 9 and 18, 14 and 
16, 7 and 17.] The two sampling areas in a pair were located 
directly opposite one another and on either side of the fence 
separating the two pastures. The transects began 10 m from 
the fence and proceeded normal to it. The location of each 
pair was the result of deliberate selection to minimize 
variability due to inherent site differences and to highlight 
the fence-line contrasts due to the different grazing 
treatments. 

This sampling program for plant density was applied to 
three shrub species: Ceratoides lanata, Artemisia spinescens 
and Atriplex canfertifolia. At each of the 160 points per 
pasture, distance measures were taken in the four quadrants 
for all three species, giving a potential of 12 measures per 
point and 640 measures per species per pasture. Plant 
density was calculated as N /ha by squaring the mean 
distance measure for a species (which gives mean area per 
plant} and dividing it into the area of a hectare. 

3 Resource Management 

In addition to the distance measures, the height, width 
and length of each plant were recorded. Percent cover was 
determined by taking the average of width and length, 
calculating plant area from this mean radius and 
multiplying by size class numbers to give species area per 
hectare. Forty plants of each species were randomly selected 
from the 640 identified in each pasture and the 
above-ground growth harvested for subsequent separation 
into biomass components. 

RESULTS AND DISCUSSION 

HERBAGE PRODUCTION 

The results of the weight estimates of current year's 
production by species are given in Table 1 for each pasture 
and summarized in Table 2 by plant group. The data are 
listed in units of pounds per acre to conform with the 
procedure adopted for similar estimates taken over the last 
forty years. 

The detailed listing in Table l can be discussed most 
usefullv in relation to production estimates taken in other 
years, • rather than in terms of a pasture-by-pasture 
comparison for the one point in time. Preceding estimates 
were obtained from 1935 to 1945 inclusive, 1947, 1957 and 
1958, and 1967. The pastures: were also assessed in October 
of 1974 and 1975. A between-year comparison will be 
undertaken for the next progress report. 

There are several interesting points to be observed in an 
examination of the summary in Table 2. Annual grasses and 
perennial forbs are insignificant components of the 
vegetation in terms of annual production. Annual forbs, on 
the other hand, can be responsible for more that half the 
year's plant growth (64 % in pasture 18, a heavily grazed 
pasture stocked in late winter), although they generally 
contributed less than 25% in 1973. Overall, shrubs are the 
dominant constituent of these grazed communities. 

PLANT DENSITY AND DIMENSIONS 

The density and dimensional characteristics of winterfal 
are contrasted for two adjacent, but differentially grazed, 
pastures in Figure l. For the two pastures represented (14 
and 16), winterfat is the dominant species present. Plant 
density has apparently decreased under the heavier grazing; 
the density of 4.47 plants/m 2 for pasture 14 is slightly less 
than the density of 4.83 plants/m 2 just across the fence in 
pasture 16. Plant cover, however, shows a much more 
dramatic contrast: 13.7% for the heavier grazed pasture 14 
compared to 21.4 % in pasture 16. The difference is 
reflected in the frequency distribution of size classes by 
radial dimension. The mean radius is 10.5 cm in the less 
severely impacted pasture, and 8.5 in pasture 14. The plants 
are on average smaller; this is not due to an increase in the 
fraction of the population at the small end of the scale with 
plant radius of less than 4 cm, but rather to virtual 
elimination of the very large plants (22 to 27 cm radius) and 
severe reduction in the numbers in size classes with radii 
greater than 15 cm. 



Table I. Record of current year's herbage production in air-dry pounds per acre as determined by the weight estimate method in 
October 1973 on the 20 experimental pastures 
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Table 2. Summary of herbage production by plant groups -- derived from Table 1 
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Norton 

It is interesting to speculate that turnover of the winterfat 
population is occurring a little more rapidly under heavy 
grazing, provided there is some correspondence between 
size and age. West and Gun (1974) have reported a decrease 
in mean life span of winterfat due to grazing at the D.E.R. 
An association between plant size and age for winterfat has 
not been established, however, and the shift in the spectrum 
of plant radii shown in Figure l may be simply due to a 
smaller growth habit adopted under grazing, \Vith a more 
contracted distribution of perennating buds. The frequency 
distribution suggests a narrower curve with a higher peak 
for pasture 14, but this has not been tested statistically to 
determine whether the heavily grazed pasture has a more 
uniform plant population than the lightly grazed pasture. 

Data on other species and other pasture comparisons were 
not ready for presentation at the writing of this report. The 
remaining analysis will be included in the next progress 
report. 

EXPECTATIONS 

The next report will concentrate on the following areas: 
l. Plant production through time in relation to grazing 
pressure, season of grazing, climate and site characteristics. 
2. The effects of grazing on plant density and plant size. 
3. The distribution of biomass in the~<;e grazed communi
tieis, both above- and below-ground. 
4. Successional behavior in the communities. 
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entirely by the USDA Forest Service. Relations with Forest 
Service personnel concerning fieldwork and sharing of data 
have been very friendly. 
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