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Abstract 

Chart quadrat records periodically taken at the Desert 
Experimental Range in southwestern Utah over 34 years were 
examined for evidence of establishment and survival of eight 
major perennial plant species. A set of seedlings that became 
established in 1935-37 were followed until 1968-70. Relatively few 
individuals have died since the second year after establishment. 
There were few significant differences between the survival of 
plants in the grazed versus ungrazed plots. 

West et al. (1979) recently reviewed the relevant literature 
and noted the dearth of demographic data dealing with perennial 
plants in arid and semiarid environments. Further comparative 
studies describing survivorship curves and discussion of how 
mortality and longevity vary with environmental perturbations 
seem appropriate. Unfortunately, there exist few sources of 
longterm data complete enough to perform analyses like those 
West et al. (1979) did on 2 1 + years of pantograph records taken 
on the U.S. Sheep Station in southeastern Idaho. There exist, 
however, at other research stations periodic pantograph or chart 
quadrat records and stand maps that could be of some use in 
exploring these issues. The following is an attempt to use such 
data from the Desert Experiment Range (DER) in southwestern 
Utah. 

Study Area 

The DER is representative of the salt-desert shrub type (Branson et 
al. 1967). The station was established in 1933 for the study of range 
management problems which developed from livestock grazing in the 
eastern Great Basin. Average annual precipitation recorded at the DER 
is around 15 cm, but varies greatly according to year and season. There 
is a slight peak in precipitation in the July-August period. 
Temperatures can range from-34°C in the winter to 40°C in the 
summer. Other environmental data plus intensities, timing, and effects 
of sheep grazing are summarized in Hutchings and Stewart (1947), 
Hutchings (1966), Holmgren and Hutchings (1972), and Holmgren 
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(1975). Briefly, within each of sixteen 320-acre paddocks, consistent 
levels of grazing intensity and timing of sheep grazing have been 
applied for the past 38 + years. There have been three different periods 
within the winter grazing season represented among the 16 paddocks. 
Four pairs of 5 X 20-foot permanent plots were chosen within each 
paddock for initial topographic and vegetational homogeneity in 1934. 
Two quadrats were established inside and matched to two quadrats 
outside each of the two grazing exclosures in each paddock. Thus, four 
grazed and four ungrazed plots were established and studied in each 
paddock. 

Methods 

Charts of vegetation from four matching pairs of grazed and 
ungrazed plots in each of six paddocks where the records were most 
complete were chosen for detailed study. All these plots had been 
mapped during the summer season of 1935, 1936, 1937, and 1958. 
They were all mapped once more in early 1968, 1969, or 1970. 
Perennial plant position and cover were sketched to scale on 8 x 
lo-inch graph paper. 

Investigation of the charts showed that individuals could be 
identified and noted when they first appeared during the 1935-37 
period and when they subsequently disappeared. Because of the 
omission of many intervening years of data, the cohort life table 
approach could not be used to describe the demography of these plant 
populations, nor was it possible to destructively sample to determine 
ages via stem growth rings for the static life table approach. The 
success of such a procedure would have been questionable anyway. 
since there are numerous problems with age dating of the shrubs 
involved (Ferguson 1962). Inability to age forbs and grasses also 
precluded this approach. Because of highly questionable size-age 
relationships in similar species (West et al. 1979), we chose not to 
extrapolate from size data. We were therefore prevented from drawing 
conventional survivorship curves. 

Woolhouse (1972) favors on theoretical grounds sharp initial 
declines in survivorship. In deserts this is likely, because of the 
essentially random nature of environmental disturbances (Noy-Meir 
1973). This has been verified for seedlings of two of the species 
involved (Gasto 1969; Gasto and West 1970). Log-log regressions 
have been found to best fit the overall survivorship curves of other 
cold-winter desert plant species (West et al. 1979). These findings 
caused mistrust of the negative exponential model and the 
survivorship ratio techniques used by Treshow and Harper (1974) and 
others, based on assumptions of constant loss of individuals over time. 
The alternatives of tabular and graphical treatment of available data 
were the best remaining possibilities. 

Seedlings which appeared in a given year (cohort) were tabulated 
separately for all grazed and ungrazed plots. A three-way factorial 
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analysis of variance was used to evaluate plant survival; main effects 
included species, grazing, and time. Data from all grazed plots were 
combined within paddocks because of the small number of seedlings. 
This condensation is further warranted because of the small 
differences in vegetation and its changes between the plots with 
different intensities of use (Norton 1978). Survivorship of the cohorts 
over time was graphed. The differences in the shape of the resultant 
curves for grazed and ungrazed plots (one for each cohort of each 
r-,-Lo\ ..,PFO t+xrt& f,v r;nnif.,-on+ rl;ffmmn,-s=c h-r the Knlmr\nnnn\,r_ 0p&,b,0, *rnr ,“Ill”U I”& Y,61,,‘,uA,,L Ulll~lr,.~~Y “, U&l ‘.““““‘,“~“‘“.- 
Smimov test (Tate and Clelland 1957; West et al. 1979). 

Results and Discussion 

A summarization of the seedlings established in 1935 and 
1936 and their consequent survival is presented in Tables 1 and 
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2. Data from the 1937 cohort are omitted here due to the lack of 
atry seedling establishment in many plots that year. The 
previous spring had been drier than average with apparently less 
seed production. The spring of 1937 was also dry and shrub 
seedlings, in particular, were rare. 

Tabular values show that the highest densities of establish- 
ment and survival were usually on the ungrazed plots for all 
nerennials collectively and most species. Exceptions were r-_-_____-_- _ -.._ _ . 
establishment of Ceratoides in 1935 and Atriplex, Ceratoides, 
Sphaeralcea and the total perennial seedlings in 1936. Densities 
of survivors appeared to become nearly equal through time. 

Analysis of variance of the tabular data showed a significant 
(P10.01) effect due to time but no statistically significant 
(ISO. 1) differences between grazed or ungrazed populations 
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Fig. 1. Percentage survivorship of I935 and I936 cohorts ojmajor species at the Desert Experimental Range. Dashed lines indicate interpolation to Zero survival. 
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Table 1. Establishment and survival through time of the 1935 cohort. 
Treatments: G = grazed plots, U = ungrazed plots. 

Species Treatment 1935 1936 1937 1958 1968 

Table 2. Establishment and survival through time of the 1936 cohort. 
Treatments: G = grazed plots, U = ungrazed plots. 

Shrubs and half-shrubs 
Atriplex confertifolia 

(Torr. dz Frem.) S. Wats 
Artemisia spinescens 

D.C. Eaton 
Ceratoides fanata (Pursh) 

J.T. Howell 

Grasses 
Oryzopsis hymenoides 

(Roem. & Schult.) Ricker 
Sporobolus cryptandrus 

(Tot-r.) A. Gray 

Forbs 
Sphaeralcea grossulari- 

aefolia (Hook. &Am.) 
Rydb. 

Total number of seedlings 
of perennials 

256 229 218 171 97 
263 241 233 166 95 

66 58 53 40 24 
70 61 58 52 41 

511 472 472 313 226 
480 446 431 320 240 

Species Treatment 1936 1937 1958 1968 

Shrubs and half-shrubs 
Atriplex confertijolia G 12 5 4 1 

U 10 5 3 2 
Artemisia spinescens G 4 3 3 1 

U 9 3 2 1 
Ceratoides lanata G 67 20 10 7 

U 41 15 8 7 
G 25 22 22 8 7 
U 40 24 21 10 6 
G 155 112 101 39 33 
U 290 185 165 45 31 

G 51 36 28 5 4 
U 189 111 91 6 5 

G 1064 950 894 576 391 
U 1322 1068 999 599 418 

Grasses 
Oryzopsis hymenoides G 5 1 0 0 

U 9 3 I 0 
Sporobolus cryptandrus G 42 25 3 2 

U 72 14 2 1 

Forbs 
Sphaeralcea grossulariae- G 143 40 0 0 

U 111 40 1 0 
Total G 273 94 20 11 

U 252 80 17 11 

for most species or all perennials combined. negative exponential curve (constant mortality) may well best 
All are too long-lived to determine their maximum ldgevity describe survivorship of these plants after they reached about 

via analysis of these records; that is, at least one of their 2-3 years of age until they are 34+ years old. Data are too sparse 
individuals survived the 34 years of record. The records were to adequately test various regression models as West et al. 
not taken frequently enough to allow calculation of average (1979) did for other cold-winter desert plants. 
longevities. The general lack of difference between the survival of grazed 

Percentage survivorship curves for the 1935 and 1936 cohorts or ungrazed populations may be due to the sparseness and thus 
are presented in Figure 1. These curves show that ungrazed high variation in the data, or it could be that all the grazing 
plots, except for the 1935 cohort of Artemisia, both cohorts of intensities used are so moderate that the historical recovery of 
Ceratoides, and 1936 cohort of Atriplex and Oryzopsis showed the vegetation has been more a response to climatic variation 
lower percentage survival at the end of the study than grazed 
plots. In other words, plants showed better survival on grazed 

than the grazing treatment (Norton-1978). 
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