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ABSTRACT

A study was conducted beginning in June, 1979, to ascertain 

seasonal diets of cattle grazing on three different allotments on a 

desert shrub range in southeastern Arizona.

Composition of the dietary samples determined by the microhisto- 

logical technique of fecal analysis indicated seasonal trends. Shrubs 

were the predominant plant group in the diets. Saltbush was the most 

consistently selected and predominant species in cattle diets on the ' 

Whitehouse and Creosote allotments. Mesquite, yucca and prickly pear 

were the major shrubs in cattle diets for the summer, fall, and winter, 

respectively on the Van Gausig allotment. Forbs were highly preferred 

during the spring when large amounts were selected on all three allot

ments. Grasses were minor components of the cattle diets on the Creosote 

allotment, but annual grasses consistently occurred in diets during the 

spring on the Whitehouse allotment, and perennial grasses were selected 

by cattle during the summer, winter, and spring on the Van Gausig allot

ment.

Significant differences among most dietary components occurred 

among sampling locations on the Whitehouse allotment and also among 

sampling dates on all three allotments. Results of this study suggest 

that special attention should be given to these variations in diet when 

planning management systems for shrub range such as those studied during 

this thesis project.
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INTRODUCTION

Range vegetation is usually a mixture of many forage species, 

and animals selectively graze these forage plants. To attain proper 

and balanced use of the resources of the rangelands, it is essential 

that correct utilization be made of the forage available.

Public land management agencies operate under the multiple use 

philosophy. They have adopted a policy of allocating the vegetation 

resource to the various, sometimes conflicting, uses of range vegeta

tion, especially livestock and wildlife. Basic to the allocation 

process, besides data on intake and nutrient requirements of animals, 

is the acquisition of data on the diet composition in relation to what 

is available in each season of use. All these data are necessary to

estimate the animal population that can properly graze the range.
/

Knowledge of plant species content in animal diets on different 

types of vegetation throughout the year is fundamental to effectively 

designing improved grazing systems. A grazing system is simply a plan 

that indicates when and where livestock are to graze. The selection 

of the key species based on a comparison of preferred species will 

primarily aid in defining the most appropriate period of use through 

the different seasons. Also, the species content in the diets can 

provide information to formulate adequate and economical supplementation 

programs on nutritionally deficient ranges. Thus, a proper use of the
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range forage resource together with a reasonable level of animal produc

tivity may be obtained.

The objectives of this study were to use the microhistological 

technique of fecal analysis to determine the botanical composition of 

cattle diets on three different allotments on a desert shrub range, and 

to detect seasonal changes in forage preference.



REVIEW OF LITERATURE

Selectivity by Grazing Animals

Range animals encounter a variety of plants species when grazing 

on the range. They are selective of plant species and plant parts within 

the species itself. What plants animals select and when they select them 

are important for high yields of both range plants and range livestock. 

Irvins (1952) emphasized that selectivity is an important factor which 

must be respected and studied by professionals in range management and 

animal husbandry. Heady (1964) stressed the fact that a better under

standing of plant selectivity will aid the interpretation of vegetational 

changes, development of animal management practices, and planning of 

range improvement programs.

The amount of a species selected by grazing animals is not always 

proportional to the species abundance or availability in a pasture.

Cattle are generally grazers and then only certain plant species are 

selected for grazing. Many workers have shown that animals do not graze 

plant species at random but exhibit preference for certain species (Cory, 

1930; Hardison et al., 1954; Meyers, Lofgreen and Hull, 1957; Reppert, 

1960; Galt et al., 1969; Weir and Torell, 1959). Preference does not 

stop at the species level. Within a species, individual plants are 

chosen, and then only a portion of each plant is consumed (Arnold et al., 

1964; Dwyer, 1964; Galt et al., 1969; Reppert, 1960).

3
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A number of studies' have been conducted to determine the factors 

that influence preference of animals for certain plant species. Climate, 

soil moisture and topography (Cook, 1959), temperature and rainfall 

(Castle and Halley, 1953), chemical composition of plants (Hoehne, 1966; 

Dwyer, 1964; Hardison et al., 1954; Cook, Stoddart and Harris, 1956), 

wetness of the foliage and time of day (Springfield and Reynolds, 1951) 

appear to be factors that influence the preference of cattle for plants. 

Other workers have confirmed that maturity of forage was an important 

factor affecting preference. Wallace, Free and Denham (1972) found on 

a semiarid region in Colorado that animal selectivity makes cattle diets 

considerably higher in quality than the available forage. But, selec

tivity decreases as available forage matures, and forage quality selected 

by grazing cattle was essentially the same as the available forage qual-
i

ity during winter dormancy and after weathering. As the growing season 

progresses, grazing animals become more selective (Springfield and 

Reynolds, 1951; Aguirre, 1980), a function of maturing forage and an 

increasing abundance of varied forage (Arnold, 1960; Ridley et al.,

1963).

Some researchers tried to relate forage selection to its color. 

Greener forage is chosen in preference to yellow, a more mature forage 

(Reppert, 1960; Dwyer, 1964). However, since greener forage is generally 

most nutritious, its selection appears to be influenced by the animal's 

sense of taste (Krueger, keylock and Price, 1974), and sight has no ap

parent relation to selectivity (Arnold, 1966).
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Techniques Used to Determine Cattle Diets

Several methods have been used by different investigators to 

determine the diets of grazing animals. One of the methods that has been 

in use for some years is collecting forage samples before grazing and
I

after grazing, the difference being the amount consumed by the animal 

(Cook, Harris and Stoddart, 1948). Utilization measurement provides in

formation on forage produced and utilized, but it does not give reliable 

information on range'animals' diet (Hardison et al., 1954; Van Dyne and 

Heady, 1965).

Many investigators have used methods based on ocular estimates. 

Some researchers have attempted to measure forage consumption of animals 

by observing the number of bites or the length of time spent grazing 

individually each species in a pasture (Reppert, 1960; McMahan, 1964; 

Saunders, Dahl and Scott, 1980; Free, Sims and Hansen, 1971). The con

tribution of each species to the diet is assumed to be proportional to 

these units. Other workers have taken forage samples by observing the 

grazing animal and hand-plucking the forage believed to be comparable 

to that consumed by the animal (Halls, 1954; Edlefsen, Cook and Blake, 

1960). Direct observation of grazing cattle serves as a useful method 

in determining plant species consumed, parts of plants consumed and 

seasonal use of species. However, Bjugstad, Crawford and Neal (1970) 

indicated that the varied intensity with which certain forage species 

are grazed and the differences in preference between animals make direct 

observation not effective for quantitative measurement of diet.

Since the development of the fistula techniques, several re

searchers have used fistulated animals to determine the quality and
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quantity of diets of range animals (Cook et al., 1958; Cook, Blake and

Call, 1963; Bath, Weir and Torell, 1956; Van Dyne and Heady, 1965; Heady

and Torell, 1959; Weir and Torell, 1959; Lesperance et al., 1960). The

use of esophageal fistula to collect forage samples of the diet of

grazing animals was first accomplished by Torell (1954) in sheep. 

Lesperance, Bohman and Marble (1960) later developed a technique to 

utilize rumen fistulated animals for the same purpose. Using these 

techniques, investigators have developed methods to determine the 

botanical composition of the diet. Cook et al. (1958) determined by 

visual appraisal the species composition of esophageal fistulated sheep 

grazing a desert shrub range. Hoehne, Streeter and Clauton (1965), and 

Hoehne (1966) used manual separation of plant groups or individual 

species in esophageal fistula forage samples collected from steers 

grazing native range in western Nebraska. Other investigators (Heady 

and Torell, 1959; Van Dyne and Heady, 1965; Galt et al., 1969; Rice,

Cundy and Weyerts, 1971; Chounrad and Box, 1964; Lesperance et al.,

1960) have used the microscope point method. This technique was de

veloped by Heady and Torrel (1959), and it is a modification of the 

point method for identifying species composition of pastures (Levy and 

Madden, 1933).

Fistulation techniques have been indicated as an accurate method 

for obtaining qualitative and quantitative information about the botanical 

nature of the diet of grazing animals (Galt, 1972; Rice, 1970; Van Dyne 

and Heady, 1965; Theurer, Lesperance and Wallace, 1976; Barker, Torell 

and Van Dyne, 1964). However, for diet composition the accuracy of these
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techniques is dependent upon the methods used to identify the species 

composition. Visual appraisal (Cook et al., 1958) gave only gross 

qualitative estimates. Browse could be identified by texture and 

color differences, but grasses and forbs were frequently too fine for 

identification. The results using manual separation (Hoehne, 1966) 

were greatly influenced by the degree of mastication, and identifica

tion on a basis of grass morphology of most species was not possible.

The precision and accuracy of determining quantiative species composi

tion of fistula forage samples have been defined with the microscope 

point technique (Galt, 1972). Van Dyne and Heady (1965) reported 

that where quantitative botanical analysis of the diet was desired, 

large numbers of animals were required because of variability among 

animals in diet selection.

In recent years, a microhistological technique of fecal anal

ysis has been used increasingly to determine dietary components of 

grazing animals. This technique was first described by Baumgartner 

and Martin (1939) to determine food habits of rodents. Dusi (1949) 

modified the technique and first studied food habits of herbivorous 

animals by histological analysis of feces. In both of these studies, 

identification was based on certain cellular characteristics of epi- 

determal tissues peculiar to individual species (Davies, 1959; Metcalfe, 

1960; Storr, 1961). Components of diets were identified by comparing 

cellular characteristics of plant particles with a reference collection 

of slides. In the early studies (Baumgartner and Martin, 1939; Dusi, 

1949; Crooker, 1959), results were largely qualitative and diets
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summarized in terms of percent volume or percent occurrence. Other in

vestigators (Storr, 1961; Hercus, 1960; Stewart, 1967; Sparks and 

Malechek, 1968) reported that the microscope technique of fecal analy

sis had the potential to determine quantitative diet composition.

Sparks and Malechek (1968) found that percent composition based on dry 

weight could be accurately predicted from relative density measurements. 

Later, techniques similar to that described by Sparks and Malechek have 

been extensively used to estimate dry weight composition of diets of 

grazing animals (Free, Hausen and Sims, 1970; Free, Sims and Hausen, 

1971; Thetford, Pieper and Nelson, 1971; Wallace, Free and Denham,

1972; Saunders, Dahl and Scott, 1980; Rosiere, Beck and Wallace, 1975; 

Hausen, Peden and Rice, 1973; Vavra, Rice and Hausen, 1978; Aguirre, 

1980).

In evaluating the use of fecal analysis techniques, a few in

vestigators have reported problems related to differential digestion 

of various plant species in the diet. Vavra, Rice and Hansen (1978) 

found that cuticular resistance to digestion is greater in grasses than 

in forbs because total grasses in esophageal samples were always sig

nificantly less than in feces, and forbs were significantly higher in 

esophageal samples than in feces. Slater and Jones (1971) fed known 

mixtures of clover and grass to sheep and found that grass was con

sistently overestimated and clover underestimated. Havstad and Donart 

(1978) and Saunders, Dahl and Scott (1980) reported that species such 

as silverleaf nightshade (Solanum elaeagnifolium) and scarlet globe- 

mallow (Sphaeralcea coccinea) , which have dense stellate trichomes



which pass through the 'digestive tract without digestion and in large 

numbers, are overestimated.

Evidence from other studies, however, has shown that digestion 

may have only negligible effects upon the discemibility of plants 

fragments. Hercus (1960) found that for every herbage species injested, 

recognizable cuticle or epidermis was determined in the feces of sheep.

She concluded that microscope examination of fecal material could be 

used to determine the botanical composition of the diet of any herbi

vorous animal. Todd and Hansen (1973) concluded, by microhistological 

analysis of rumen and colon residues of individual bighorn sheep (Ovis 

canadensis), that the relative numbers of fragments of each kind of 

plant in their sample remained similar while passing through the diges

tive process. They suggested that digestion reduces the mean weight of 

fragments rather than eliminating the whole fragment. Hansen, Peden 

and Rice (1973) stated plants having a low frequency are less likely to 

be discovered when subsampling, and these are the components which 

frequently are not discerned by microscope analysis and are therefore 

underestimated when rumen or fecal samples are analyzed. Dearden,

Pegoui and Hansen (1975) developed correction factors from regression 

analysis to compensate for over or underestimates of non-digested, 

known-proportion, hand-compound mixtures. These correction factors were 

defined as a direct multiplier to be used to correct relative densities 

from fecal or rumen samples to a product that could- be used to calculate 

more accurately the percentage composition of the diet. They reported 

that the apparent effects of digestion upon plant fragment discemibility

9
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are of less magnitude than in dry weight loss, and correction factors 

from non-digested plants mixtures could be used for estimating actual 

injested proportions from digested samples. In conclusion they stated 

that the use of this new factor could make the microhistological tech

nique the most accurate of all methods for estimates diets of herbi

vores.

Results of recent research at the University of Arizona (Aguirre, 

1980) concluded that for certain species the use of correction factors 

are not necessary. Regression analysis of a mixture of digested 

samples showed a one-to-one relationship between estimated percent 

composition (relative density) and actual percent composition by 

weight. Therefore, percent composition determined by fecal analysis 

could be directly predicted from relative density without adjustments 

for over or underestimation.

Cattle Diets on Southwestern Native Ranges

Several investigations on forage ingested by cattle range on 

southwestern native rangelands of the United States have been reported.

Nevada researchers (Lesperance et al., 1960) noted marked dif

ferences between forage available and that ingested by grazing animals. 

Forage harvested from cages and that of rumen samples collected the 

same day were not related. Species selected by cattle also changed 

rapidly during a 21-day period, while they were relatively constant for 

cage-protected species. On a northern desert shrub range in Nevada, 

Lesperance, Tueller and Bohman (1970) reported grasses comprised 83% 

of steers diets throughout the summer grazing period, although less
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than 15% of the vegetation"cover consisted of grass. In another study 

on a southern Nevada shrub range Connor et al. (1973) found the average 

of cattle diets from July to December was 12% grass, and 83% shrub. How

ever, the monthly diets of steers varied from 0.2 to 85% grass and from 

1.8 to 86% shrub on this range composed of 90% browse.

On a pinyon-juniper grassland in southcentral New Mexico, cattle 

diets from April through January consisted of 62% grasses, 32% forbs, 

and 6% shrubs (Thetford, Pieper and Nelson, 1971). These diets were 

consistently high in grass in all periods except April, when cattle 

changed preference to forbs. Blue grama (Bouteloua gracilis) was the 

most important species both in botanical composition of the area and 

in cattle diets.

Rosiere, Beck and Wallace (1975) , also in New Mexico, determined 

seasonal cattle diets on a semidesert rangeland. They found by micro- 

histological technique that cattle consumed 56% of all species avail

able on the study area, and the dietary percentages of grasses, forbs, 

and shrubs averaged 45, 29, and 19%, respectively. Grass contents of 

diets were highest in summer and lowest in spring. Mesa dropseed 

(Sporobolus flexuosus) was the most important species. Forb fractions 

varied little among seasons and were highest in winter. However, most 

species of forbs were eaten at certain seasons, and Russian thistle 

(Salsola kali), the dominant forb in diets, was particularly eaten in 

fall. Shrub content was highest in spring when soaptree yucca (Yucca 

elata) was grazed almost exclusively. Despite the availability of 

forage during spring, the consumption of this shrub gave a marked ex

ample of animal selectivity when grazing on heterogeneous rangelands.
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Working on a desert grassland range in southern Arizona during 

the period from September through December, Galt et al. (1969) found 

that the botanical composition of samples collected from rumen- 

fistulated steers was 81% grasses, 4% forbs, and 9% shrubs. They 

noted that composition of the available plant species on the area was 

very different from rumen samples. Plains bristle grass (Setaria 

macrostachya) and Arizona cottontop (Trichachne californica), which 

comprised 7 and 8%,•respectively of the available forage, constituted 

together an average of 53% of the selected diet. Lehmann lovegrass 

(Eragrostis lehmanniana), on the other hand, comprised 69% of the 

available forage species, but constituted 23% of the species in the 

fistula forage samples.

Diets primarily composed of grasses, 67 to 97%, were reported 

in another study on a desert grassland with fistulated animals grazing 

yearlong (Galt, 1972). However, despite the abundance of grasses on 

the area, he found that shrubs such as false mesquite (Calliandra 

eriophylla) and velvet mesquite (Prosopis juliflora) were selected 

during summer and winter at 33 and 22%, respectively. Also, Englemann 

prickly pear (Opuntia engelmannii) was eaten in larger quantities during 

winter. Forbs were generally absent in rumen samples and only small 

amounts were found in the steer diets in winter and early summer.

In a recent investigation, Aguirre (1980) on a desert shrub 

range in Arizona, reported that during the spring and summer period the 

overall cattle diets determined from fecal analysis consisted of 28% 

grasses, 29% forbs and 37% shrubs. No perennial grasses were available 

on the study area, and there were only two main grasses in the diet,
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foxtail brome (Bromus rubens), and mediterranean grass (Schismus 

barbatus). Foxtail brome was one of the major components of the cattle 

diets during the spring and summer. Forbs were high in spring and 

shrubs averaged more than 50% of the diets in almost all months from 

late May to mid-October. Jojoba (Simondsia chinensis), common mesquite 

(Prosopis juliflora), and false mesquite (Calliandra eriophylla) were 

the major shrubs preferred by cattle.

Based on the literature discussed, it seems to be evident that 

many factors affect cattle diets. Although identification of forage 

ingested by grazing animals can be determined by several methods, the 

microhistological technique of fecal analysis can offer reasonable 

and accurate results even under the adverse and varied conditions 

found on rangelands where the other methods generally do not work well.



DESCRIPTION OF THE STUDY AREA

This study was conducted in southeastern Arizona on the White- 

house, Creosote, and Van Gausig grazing allotments. These allotments 

are administered by the Bureau of Land Management as part of the Gila- 

San Simon Area, Safford District (Figure 1).

The nearest'weather station to these allotments is at the 

University of Arizona Safford Experiment Station. This station is at 

an elevation of 2,954 feet and has an average annual precipitation of 

8.47 inches (Figure 2), 65% of which occurs from May to October. During 

the period this study was conducted, the total precipitation was 7.01 

inches. Every month was below normal except February. The Whitehouse, 

Creosote and Van Gausig allotments are located 15 miles northwest, 7 

miles southeast, and 16 miles south, respectively, from the Safford 

Experiment Station.

Different range sites comprise the area of the three allotments. 

On the Whitehouse allotment, five different range sites were identified: 

Sandy Loam Upland (SLU), Limy Upland (LU), Sandy Loam Bottom (SLB),

Limy Breaks (LB), and Sandy Bottom (SB) (Figures 3 and 4). The Sandy 

Loam Upland occurs as broad plains that are moderately sloping to nearly 

level. Slopes range from level up to 10%. Soils are deep, well-drained 

with sandy loam surface layers. This site is dominated by shrubs and 

trees such as burroweed (Aplopappus tenuisectus), longeleaf mormontea 

(Ephedra trifurca), soaptree yucca (Yucca elata), whitethorn (Acacia

14
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Figure 3. Aerial photo showing pattern of range sites (6 ) at Company 
Well location (X), Whitehouse allotment.
(Scale about 2 inches = 1 mile)

Figure 4. Aerial photo showing pattern of range sites (0 ) at Brimhall
Well location (X), Whitehouse allotment.
(Scale about 2 inches = 1 mile)
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constricts), and mesquite (Prosopis juliflora). The Limy Upland site is 

found on dissected valley slopes, mesa tops, and ridges. The slopes 

range from nearly level to 25%, but the direction of slopes has no ap

parent effect on the vegetation. Soils are light colored, and they are 

limy throughout. The plant community is dominated by shrubs and trees 

mainly creosotebush (Larrea tridentata), rayless goldenhead (Acamptopappus 

sphaerocephalus), and mesquite. The Sandy Loam Bottom site always occurs 

in the bottom position. It is gently sloping to nearly flat or gently 

undulating bottomlands along intermittent drainages. Soils are allu

viums from a variety of parent materials, mostly deep to very deep 

loams. Vegetation is composed primarily of shrubs and trees such as 

desert saltbush (Atriplex polycarpa), four wing saltbush (Atriplex 

canisceus), wolfberry (Lycium exsertum), rayless goldenhead, yucca, and 

mesquite. The Limy Breaks site occurs in the higher plains and above 

the valley floor as small, rough, broken hills. Soils are limy through

out, well-drained, and the surface usually gravelly. The vegetation on 

this site is constituted of shrubs with a mixture of drought tolerant 

grasses. Main shrubs found are shadscale (Atriplex confertifolia), 

rayless goldenhead, and creosotebush; the main grass is fluffgrass 

(Trideus pulchella). The Sand Bottom site occurs as gently sloping 

drainages and fans or strips along intermittent water courses. Soils 

are deep, well drained with sand loam or loam surface layers. This 

range site has a plant community constituted primarily of shrubs and 

trees. The main species found are burrobrush (Hymenoclea monogyra),

catclaw (Acacia constricta), wolfberry, four wing saltbush, and mesquite.
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On the Van Gausig "allotment three different sites were identified 

as Clay Loam Upland (CLU), Sandy Loam Upland (SLU), and Granitic Hills 

(GH) (Figures 5 and 6). The Clay Loam Upland site occurs on rolling ‘low 

ridges, fans, and gently sloping uplands. The site is usually dissected 

by numerous water courses. Soils are deep, well-drained, with modera

tely fine textured surface layers. The major species which compose the 

vegetation are snakeweed (Gutierrezia lucida), burroweed, mesquite, 

tobosa grass (Hilaria nuitica), sideoats grama (Bouteloua curtipendula), 

and threeawns (Aristida spp.). The Sandy Loam Upland site on this allot

ment basically has the same major species described in the same site in 

the Whitehouse allotment. However, the presence of shortleaf baccharis 

(Baccharis brachyphylla), catclaw, and grasses such as bush mukly 

(Muhlenbergia porteri) and threeawns make the difference in vegetation 

composition. The Granitic Hills site is found on steep hills with a 

rough appearance. Slopes range from 10% to 40%. Soils are very shallow 

to shallow and well drained. Surface texture ranges from cobbly sandy 

loam to gravelly sandy loam. The major species that compose the vege

tation of this site are represented by shrubs such as burroweed, snake

weed, yucca, Englemann prickly pear (Opuntia engelmannii), and cholla 

(Opuntia fulgida).

On the Creosote allotment two sites, the Clay Loam Bottom (GLB) 

and the Limy Upland (LU) were recognized (Figures 7 and 8). The Clay 

Loam Bottom site is found on broad, flat overflow areas receiving runoff 

water from other sites. The soils are deep, fine textured alluvial clay 

loams and clay. Vegetation is primarily composed of desert saltbush, 

mesquite, and snakeweed. The Limy Upland site in this allotment presents
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Figure 5. Aerial photo showing pattern of range sites (•© ) at East 35 
(X right) and West 35 (X left) Tank locations. Van Gausig 
allotment. (Scale about 2 inches = 1 mile)

Figure 6. Aerial photo showing pattern of range sites (#) at Head
quarters Well (X left) , Headquarters Catchment (X upper),
and Seeded Tank (X right) locations. Van Gausig allotment
(Scale about 2 inches = 1 mile)

i
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Figure 7. Aerial photo showing pattern of range sites (0) at South 
(X upper) and Section 21 (X left) Well locations. Creosote 
allotment. (Scale about 2 inches = 1 mile)

Figure 8. Aerial photo showing pattern of range sites (0) at Section
8 Well location (X), Creosote allotment. (Scale about 2
inches = 1 mile)

i
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some differences in relation to vegetation composition when compared to 

the same site in the Whitehouse allotment. Besides creosotebush and 

mesquite, desert saltbush and snakeweed are present, but rayless golden- 

head is totally absent.

To characterize the distinct associations of species recognized 

in each site of the three different allotments, a rating based on abun

dance of the species present was used (Table 1). The rating points were 

assigned for the species as follows: 4-for the clearly predominant

species component of the vegetation; 3-for the abundant species easily 

seen in the sampling area; 2-for the frequent species but not easily 

found in the sampling area; 1-for the scarce species which can only be 

observed by searching for them.

Photographs of some range sites that comprise the area of the 

different allotments are shown in Figures 9 to 14.

22



Table 1. Abundance ratings of plant species present on the range sites of the allotments.

Whitehouse Van Gausig Creosote
Plant Species SLU* LU SLB LB SB SLU GH CLU CLB LU

Acacia constrlca 
Acacia greggii
Accamptopappus sphaerocephalus 
Agave spp.
Ambrosia dumosa 
Andropogon barbinodes 
lAplopappus tenulsectus 
Aplopappus spinulosus 
Aplopappus heterophyllus 
Aristida spp.
Atriplex polycarpa 
Atriplex confertlfolia 
Atriplex canescens 
Baccharis brachyphylla 
Baccharis glutinosa 
Baileya multiradiata 
Bouteloua eriopoda 
Bouteloua curtipendula 
Ephedra trifurca

1
4
1

1
1

1
3

1
1

3 1 1 1



Table 1— Continued

Whitehouse__________  Van Gausig Creosote
Plant Species SLU* LU SLB LB SB SLU GH CLU CLB LU

Eragrostis Intermedia 1
Eragrostls lehmannlana 1
Eriogonum wright11 1 • 1
Ferocactus spp. 1 1 1 1
Fouquelra splendens 1 1 1 1
Gutlerrezla luclda 1 1 1 1 4 4 2 2
Heteropogon contortus 1
Hllarla mutlca 1 3
Hymenoclea monogyra 4
Kramerla grayl 1 1
Larrea trldentata 1 4 1 2 1 4
Leoptochloa fasclcularls 1
Lycium spp. 2 2 1 1 1
Mimosa biuncifera 1
Muhlenbergia porter! 1 1 1
Opuntia engelmannii 1 1 1 2
Opuntla leptocaulis : 1 1
Opuntia fulgida 2 1 1 1 3 1
Prosopis luliflora 4 2 1 3 2
Sporobolus contractus ro



Table 1— -Continued.

Plant Species
Whitehouse Van Gausig Creosote

SLU* LU SLB LB SB SLU GH CLU CLB LU

Sphaeralcea spp. 1
Tridens pulchellus 2 1
Trichachne californica • 1 1
Yucca elata 3 1 2 1 1 3 3
Zinnia pumila 1 2 1

^Corresponds to the name of the sites: Sandy Loam Upland (SLU); Limy Upland (LU); Sandy Loam
Bottom (SLB); Limy Breaks (LB); Sand Bottom (SB); Granitic Hills (GH); Clay Loam Upland (CLU); 
Clay Loam bottom (CLB).

**Corresponds to the rating of abundance assigned for the species: 4-predominant, 3-abundant,
2-frequent, 1-scarce.

Is)VI
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Figure 9. Photograph of the Sandy Loam Bottom range site near Company 
Well location, Whitehouse allotment.

Figure 10. Photograph of the Sand Bottom range site near Brimhall
Well location, Whitehouse allotment.
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Figure 11. Photograph of the Sandy Loam Upland range site near 
West 35 Tank location. Van Gausig allotment.

Figure 12. Photograph of the Granitic Hills range site near
Headquarters Well location, Van Gausig allotment.

I
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Figure 13. Photograph of the Limy Upland range site near Section 21 
Well location, Creosote allotment.

Figure 14. Photograph of the Clay Loam Bottom range site near
South Well location, Creosote allotment.



METHODS AND PROCEDURES FOR 

BOTANICAL ANALYSIS OF FECES

This study was conducted for a period of one year starting in 

June 1979. Samples were collected through the different seasons at 11 

sampling dates.

Field Procedures

The original study plan was to collect fecal samples from three 

locations in each of the allotments. Five samples were planned to be 

collected at each location, totaling 15 samples per allotment at each 

sampling date. However, due to the lack of fecal material on some of 

the selected locations, sometimes it was not possible to collect 15 

samples per allotment at each established sampling date. On the White- 

house allotment, only Company, and Brimhall Wells were the locations 

sampled, because of scarcity of samples at the third location, the 

Mesquite Well. On the Creosote allotment, samples were collected at 

South Well, and Section 8 and 21 Wells. On the Van Gausig allotment, 

the locations changed because it was grazed following a rotation system, 

therefore samples were obtained from June through September at East and 

West 35 Tanks, and Big Tank Pasture; from October through December 

samples were taken at Section 13, and Section 26 Tanks; finally, from 

January through June the locations sampled were Headquarters Well, 

Headquarters Catchment, and Seeded Tank. Photographs illustrating some 

of these locations are shown in Figures 3 to 8.

29
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Only fecal deposits with the inner part fresh and with no insect 

contamination were collected. About 10 to 15 cc of fecal material were 

taken and stored in 4 oz bottles labeled according to the date and place 

of collection. These bottles were half-filled with 95% ethyl alcohol to 

preserve the material until laboratory analysis.

Along with the fecal sampling, a collection of all annual and 

perennial plant species found on the vicinity of the sampling locations 

was made. After proper identification with aid of the University of 

Arizona herbarium, these plants were used to prepare microscope reference 

slides. A list of all species of the reference collection is shown in 

the Appendix A.

Laboratory Procedures

From each fecal sample collected at the locations, two micro

scope slides were prepared. The slide preparation followed the proce

dure described by Hansen (1971). Each sample was placed in a blender 

with hot water for 1 to 2 minutes to chop any large fecal"material and 

washed in running hot water over a .1 mm (200 mesh) screen. A small 

portion of the washed material removed from the screen was placed on 

and spread near one end of a microscope ‘slide. Three or four drops of 

clearing agent (Hertwig's solution) were added to the material on the 

slide. Then, slowly stirring with a teasing needle, the excess of the 

Hertwig's solution was evaporated by holding the slide over a small 

alcohol burner. After this, enough mounting agent (Hoyer's solution) 

was added to cover an area about two—thirds as large as a cover slip. 

With a teasing needle, the plant material was mixed with the Hoyer's
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solution and spread evenly on the glass slide over an area as large as a 

cover. A cover slip was placed on the preparation, and the slide was 

heated over the burner until the Hoyer's solution started to boil. The 

bottom surface of the slide was immediately wiped with a cold, damp 

cloth or sponge to draw air bubbles out of the Hoyer's solution. A 

teasing needle was gently pressed on top of the cover slip to remove 

excess mounting medium and expel any remaining air. Application of a 

thin ring of Hoyer's solution around the edge of the cover slip was 

made to ensure a seal as the slide dries. Finally, the slides were 

placed in an oven at 55°C for three or four days until the Hoyer's solu

tion had hardened and later stored in a dry place.

From plant material of all species collected on the study area, 

tissues of leaves, stems, flowers, and seeds were mounted on glass 

slides using the same procedures as with the fecal material. These 

reference slides, along with drawings and microphotographs of the 

plant characteristics, were used to aid in the identification of the 

plant material found on the fecal slides.

Slides were examined under a compound microscope at 125X 

magnification. Identification of plant material on the slides was 

based on epidermal characteristics such as, cell shape, trichomes, 

stomates and guard cells. Twenty locations (area delimited by a field 

of the microscope) were read on each fecal slide, and the frequency of 

each identifiable fragment was recorded. Frequency was converted to 

density of particles per location using a table developed by Fracker 

and Brischle (1944). Relative density was calculated and used as an
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estimate of percent composition by dry weight of each species present 

on the sample (Sparks and Malecheck, 1968).

Although two slides were prepared from each fecal sample, onlyv
one was analyzed. Previous results of recent research at the Univer

sity of Arizona (Aguirre, 1980) showed that reading 20 fields per sample 

gave similar results when compared with 40 fields. Also, based on the 

same research (Aguirre, 1980), correction factors were not calculated, 

since the areas and-plant species identified in this study were similar 

to the area and species studied by Aguirre.

Statistical Procedures

Data from botanical composition of fecal samples on each sampl

ing date were analyzed using a two-way analysis of variance procedures. 

The analysis was performed to test variability among sampling locations, 

dates and possible interactions for each of the three allotments. How

ever, there were some differences in the analysis of variance for each 

allotment as shown in Tables 2, 3, and 4. For the Whitehouse allotment, 

only two locations and nine sampling dates were selected, whereas for 

the Creosote allotment there were three locations and eight sampling 

dates. For the Van Gausig allotment a one-way analysis of variance was 

utilized because of constant changing in sampling location, and only 

variability among dates was tested.

Differences between means were tested at 0.05 significance 

level using the least significance difference test (Steel and Torrie, 

1960).
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Table 2. Analysis of variance for the sampling dates on the Whitehouse 
allotment.

Source of Variation d.f. Expected Mean Square

Locations 1 os2 + 45 %L
Dates 8 os2 + 10 KD
Locations x Dates 8 ^LD
Samples 72 oS2

Total 89

Table 3. Analysis of variance for the sampling dates on the Creosote 
allotment.

Source of Variation d.f. Expected Mean Square

Locations 2 ”s2 + 4°
Dates 7 V  + 15 “d
Locations x Dates 14 "s' + 5 K LD
Samples 96 2

*s
Total 119
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Table 4. Analysis of variance for the sampling dates on the Van Gausig 
allotment.

Source of Variation d.f .* Expected Mean Square

Dates 10
° s2 +  8 k d

Samples 79 2as
Total 89

*Five samples were collected on some dates and 10 samples on other 
dates. Degrees of freedom and expected mean squares were calculated 
using the formula suggested by Hicks (1973).



RESULTS AND DISCUSSION

Cattle diet data from the three different allotments indicated 

seasonal trends. A total of 47 species of plants were identified in 

cattle diets during this study, but this quantity varied from one 

allotment to another, influenced by differences in forage species com

position of the different allotments.

Whitehouse Allotment

On the Whitehouse allotment, 12 species were found to contri

bute approximately 82%-99% of the cattle diets in all seasons, and 

data in graph and tables are based on these 12 species. The overall 

diets were composed of 56Z shrubs, 27% forbs and 9% grasses (Figure 15). 

At each sampling date there were consistently more shrubs than forbs 

and grasses except in April, when an abrupt change in dietary compo

sition was observed. On April 1, shrubs dropped to less than 2%, and 

forbs and grasses increased to 67% and 28%, respectively. This change 

is explained by the availability of diversified succulent forage in the 

spring of the year when annual species grow after winter precipitation.

Species showed variation among sampling dates (Table 5). In 

general, saltbush and mesquite were the major shrub components of the 

diets. Saltbush was found in all periods with the highest percentage 

in September when this species constituted 65% of the diet. Saltbush 

is represented by five different species: Atriplex polycarpa, A.

canescens, A. obovata, A. confertifolia. and A. fasciculata. These

35
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Figure 15. Percentage composition of the major shrubs, forbs, and grasses in cattle diets 
by sampling date on the Whitehouse allotment.



Table 5. Seasonal composition of cattle diets for major species on the Whitehouse allotment

____________________________________________ Sampling Dates____________________________________________
Specie* June 13 July 24 Aug 22 Sept 26 Oct 30 Nov 30* Dec 26 Jan 30 Apr 1 Apr 24 June 10*

Forbs
Borages - . 0 .5 a **
F ila re e 33.7c 34.6c
Hama 0.1a 0 .6 a
Globemallow 0 .1a -

Shrubs
Saltbush 50.4cd 40.0bc
Hcnodora
P rick lyp ear 0 .3a

1 .0 a

Mesquite 3 . la b 12.5cd
Yucca - -

Grasses 
F o x ta il brome 0 .7 a 0 .1a
M editerranean grass 8.2b 1.3ab
Tobosa grass ’ - -

Others 3.4 9.4

• Percent

11.8ati 7 .4 a
0 .6 a  

2 3 .6bc 3 .8

-  - - 0 .6

5 8 .Od 6 5 .Od 
1 .0 a

52.3cd
0 .4 a

85.2

7 •7bc 7.3abc
2.6a

1 7 .4d 5.8

1 .3a —
1.5ab 0.1a
6.4b

0 .1 a
0 .6
0 .2

12.3 17 .6 5 .6 3 .8

- - 6.7c 2 .8 b -
6 .8 a 6 .3 a 5 2 .Id 5 1 .9d 31 .8
- - 8.4b 0.2a -

- 0 .7b 0 .1 a 0 .2 a 0 .2

31.0bc 38.7b 0 . 6a 8 .8 a 33 .0
0 .4a - 0 .3 a - 0 .6

34.6b 49.9c - - -

1.7ab 3.2ab 0.8a - 0 .6
21.1b 0.7a - - -

- 0.2a 7.4b 5.3b 11 .0
- 0.1a 20.5c 2 8 .6d 19.8

0.1a - 0 .2a - -

4 .3 0 .2 2 .9 2.4 3 .0

*Data not included in statistical analysis. Values do not represent means from two 
locations.
**Values on same row with same letter are not different (P < 0.05).,
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species were grouped together because of difficulties in identification 

among them on the fecal slides. Mesquite was highest in October con

stituting 17% of the cattle diets. Although Englemann pricklypear was 

not as frequent as saltbush and mesquite, it was an important item in 

December and January when it composed 34% and 49% of the diets, 

respectively.

Filaree was the most important forb in the diets, and was 

highly preferred in April when it constituted approximately 52% of the 

cattle diets and in early summer when it was 34% of the diet. Levels 

of grasses in cattle diets followed the availability of cool season 

annual grasses and warm season perennial grasses in this area. 

Mediterranean grass (25%) and foxtail brome (6%) were the major grass 

components in spring cattle diets and tobosa grass (12%) in diets in 

the summer.

Percent botanical composition of cattle diets varied greatly 

between locations (Table 6). From June through August for example, 

diets contained approximately 32%, 61%, and 45% of saltbush-at the 

Company Well location and 68%, 18% and 70% at the Brimhall location.

For the same period, diets contained 0.2%, 1%, and 7% mesquite at the 

Company Well and 6%, 23% and 8% at the Brimhall Well. In December, 

saltbush composed 60% of the cattle diets at the Company Well, but 

constituted less than 2% at the Brimhall Well location. Englemann 

pricklypear also in this period varied in the diets from approximately 

3% at the Company Well to 67% at the Brimhall Well location.

Differences between locations shown by some of the major 

species in the cattle diets may be an indication of vegetation variation.



Table 6• Seasonal composition of cattle diets by location for major species on the Whitehouse
allotment.

Sampling Dates
Species Location June 13 July 24 Aug 22 Sept 26 Oct 30 Nov 30 Dec 26 Jan 30 Apr 1 Apr 24 June

Forbs
Borages c* * * - 0 .6 a * * * - - 1 .2 - - - 3.4a 4 .4a -

B - 0 .4a - - - - - - 10.0a 1.2a
F ila re e C 64.2a 32.6a 23 .6 8 .6 a 17.4a 3 .8 12 .2a 3 .2a 72.2 71.0a 31.3

B 3.2b 36.6a ~ 6.2a 29 .8a 1 .4a 9.4a 32 .0 32.8b
Hama C 0.2 0.2a - - - - - 4 .4a 0 .4 -

B - 1.0a - - - ' - - 12 .4a -
Globemallow C - - - - - 0 .6 - 1 .0 a " 0 .2 0 .4 0 .2

B 0 .2 - - - - - 0 .4a - -

Shrubs
Saltbush C 32.0a 61.2a 45 .4a 62.0a 77.6a 85.2 60.6a 77.4 0.8a 4 .2a 33 .0

B 68.8b 18.8b 70.6b 68.0a 27.0b 1.4b - 0.4a 13.4a
Henodora C - - 1 .6a - - - - - - - . 0 .6

B - 2 .0 0.4a - 0 .8 0 .8 - 0 .6 -
P ric k lyp ea r C - - - - - - 2.4a 16 .0a - - -

B 0 .6 - - - - 66.8b 83.8b - -
Mesquite C 0.2a 1.4a 7.2a 0 .6a 1 .2a 5 .8 - 1.8a 0.2a — 0.6

B 0.6a 23.6b 8.2a 14.0b 33.6b 3.4 4 .6 a 1.4a -
Yucca c . - - - 0.4a - - 23.4a _ _ _ —

B - - - 4 .8 a - 18.8a 1.4 - -
Grasses
F o x ta il brome C - 0.2 0 .6a - 0.2 - - - 4.4a 2.8a 11 .0

B 1.4 - 2.0a - - - 0 .4 10.4b 7.8b
M editerranean grass C 2 .2 1.6a 1 .8a 0 .2 - 0 .6 - 0 .2 10.4a 13.8a 19.8

B 14.2 1.0a 1.2a - - - - 30.6b 43.4b
Tobosa grass C - - 12.2a - - 0 .2 - - - _ -

B - - 0 .6a - - 0 .2 - 0.4 -

Others C 1 .2 2 .2 7 .6 28 .2 2 .4 3 .8 0 .6 0.4 4 .0 3.4 3 .0
B 5 .6 16 .6 17 .0 7 .0 8 .8 8 .0 - 1 .8 1.4

*Data not included in statistical analysis. Samples were collected at one location only.
**Signifies Company and Brimhall Well locations.
***Values in same column for individual species with same letter are not different 

(P < 0.05).
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The different sites that-comprise the area of each location (Figures 

3 and 4) with different species or proportions (Table 1), and also the 

differences in phenology that generally exist among species in the up

land and bottomland sites, might account for the variability among 

dates, locations and their interactions.

Creosote Allotment

On the Creosote allotment, nine species were determined to 

compose approximately 95%-99% of the cattle diets during the study 

period, and data in table and graph are based on these species.

Shrubs and forbs contributed 90% and 8% to the diet, respectively 

(Figure 16). There were very low amounts of grass in the diets, and 

only amounts less than 1% were recorded during spring and summer 

periods. Shrub was the dominant forage class in the diets. However, 

forbs markedly altered the composition in the spring period although 

shrub supplemented the diets and contributed 37% in the same period.

The dietary percentage of the major species did not show sig

nificant differences among locations. The similarity of the cattle 

diets reflects the uniform vegetation pattern of the sites comprising 

the areas of each location sampled (Figures 7 and 8). The major species, 

however, showed different composition in the diets among the sampling 

dates (Table 7). Saltbush was the major shrub component of the diet. 

Saltbush was highest in December when it composed 97% of the diet, and 

it was consistently above 80% except for sampling dates in April when 

it dropped to a low of approximately 36%. Mesquite was frequent in the 

diets, but varied from less than 1% to 8% in the different periods.
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Figure 16. Percentage composition of the major shrubs and forbs in cattle diets by sampling 
date on the Creosote allotment.



Table 7. Seasonal composition of cattle diets for major species on the Creosote
allotment.

Sampling Dates
Species June 13 July 25 Aug 23* Sept 28* Oct 31 Dec 7 Dec 27 Jan 31 Apr 2 * Apr 24 June 11

Forbs

Borages - — • - - - - - 32.2 55.6b 0 .4a

Gordon bladderpod 3 .3 b ** 1 .6a 4 .6 - - - - - 1 .8 0 .6a -

Globemallow 0.2a - - 0 .2 - 0 .1a 0 .1a 0 .1a - 1.0b -

P innate tansymustard 1.0b 0.1a - - 0.4ab - - - - 0.8b — •

Shrubs •

Gray ra tany 1.6a 0.6a 0 .8 - - - - 0 .3a - 1 .3a 0 .1a

Mesquite 3.8bcd 3.7bcd 5 .8 1 .3 2.2abc 1.8ab 8.5e 4.9cd 0.2 0 .1a 5.9de

Menodora 0.1a - 3 .6 - 0 .4a - - - - - 1 .6b

Saltbush- 86.6b 92.9bc 78.0 92.4 96.5c 97.2c 89.3bc 93.5bc 58.8 34.4a 91.2bc

Yucca 0.4a 0 .2a - 0 .8 - 0 .6a 1.6b - - 0,2a -

Others 3 .0 0 .9 7 .2 5 .3 0 .5 0 .3 0 .5 1 .2 7 .0 5 .0 0 .8

*Data not Included In statistical analyses. Values do not represent means from three 
locations.

**Values on same row with same letter are not different (P < 0.05).
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Borages were the most"important forbs found during spring when cattle 

diets contained 55% in April. Borages are represented by three dif

ferent species: Plagiobothrys arizonicus, Cryptantha micrantha, and

Amsinckia intermedia. These species were grouped together because of 

difficulty in consistently identifying individual species.

Van Gausig Allotment

This allotment was on a rotation grazing system, therefore the 

diet composition for each sampling date does not represent the same 

location. The cattle diets for the whole period were composed of ap

proximately 66% shrubs, 13% forbs, and 10% grasses (Figure 17). Four

teen major species were found to constitute approximately 80%-99% of 

the cattle diets during the period of study, but species composition 

showed great variability among the sampling dates (Table 8).

Shrubs were the dominant forage class in the diets. Mesquite 

and yucca were the most important shrubs and were present in all 

periods; however abrupt changes in the dietary percentages were ob

served. Mesquite, for example, was highest in July when it contributed 

70% of the total diet, but in August it dropped to 3%. In this month, 

globemallow (36%) and tobosa grass (20%) practically replaced mesquite. 

Yucca was an important component of the diets from October to January 

when the diets contained approximately 61%, 45%, 28% and 22%, respec

tively in each sampling date. Englemann pricklypear also was largely 

consumed in the winter and early spring. On December 27 and April 2, 

diets contained more than 50% and 65%, respectively, of this component.
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Figure 17, Percentage composition of the major shrubs, forbs, and grasses in cattle 
diets by sampling date on the Van Gausig allotment.



Table 8. Seasonal composition of cattle diets for major species on the Van Gausig
allotment.

______________________________________________ Sampling Dates________________________ ___________________
Species June 14 Ju ly  25 Aug 23 Sept 28 Oct 31 Dec 7 Dec 27 Jan 31 Apr 2 Apr 23 June 11

Forbs
Borages 1 .6 a * 5 .9a
F lla re e 3 .4e 3.2de
Kama 1.2a 1.6a
E ria s tru a 2.2b l,3 a b
Globemallow 5.4a 4 .5a

Shrubs
Saltbush 5.0b _

Mesquite 6 4 .2e 7 0 .6e
P rlck lyp ear - -
S h o rtle a f baccharls 0.4b 0 .2ab
Yucca 3.0ab 0.7a

Grasses
Bush muhly - 0.4a
Threeawns - -

Sldeoats grama 0.2a -
Tobosa grass 1.0a 5 .4a

Others 12.4 6.2

rercem.

- 0 .2a -

0 .7a 0 .5a 4 .0c
35.8b - -

5 .6b 1 .5a 1.4a 0 .3a
3.0a 4 6 .5d 34.3c 24.7b
1.8a 1 .6a - 8.2ab
3.0b 6.7c - -

0,5a 15.0bc 6 0 .6g 4 4 .7 f

2 .4a 2 .1a 0.3a 2 .Sab
3.5c 0.7a 0.1a 0.5a
4.4b 1 .1 a - 0.2a

20.5b 4 .0 a - 0 .7a

18.8 20 .6 2 .80 13.9

- _ 6 .0a 43.3b 0.2a
1.4abc IfOab 0.2a 1.9bcd 2.6cde

- - 5.4b 5.1b -
0 . 6a -  ' - - 2 .2b
0 .7a 1.0a 2 .2a -

1 .5 a 0 .7a - 1.2a 0.8a
5 .4a 5 .2a 4 .0 a 0 .3a 5 0 .6d

5 1 .7d 33.9c 6 6 .4e 14.5b -
- - - 0.2ab -

28.4de 2 1 .6cd 0.6a 0.7a 3 8 .8 e f

9.5b 21.4c 3.6b 1.2a . -
0 .2a 1.2b 0.8ab 2.4bc -
- 3.3b - 9.3c 1 . 2ab
- 2.7a 2 .4a 3.4a 0.4a

0 .6 8 .0 8.4 16.5 3.2

. *Values on same row with same letter are not different (P < 0.05).
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Eorbs were selected as long as they were available. In the 

summer, globemallow constituted more than 30%, and in the spring borages 

composed 43% of the cattle diets. Grasses were consistent in the diets 

in all periods, but the species selected varied according to the dif

ferent seasons. Tobosa grass was the most frequent in the summer 

months, bush muhly in the winter, and sideoats grama in the spring. 

During the fall, minor amounts of these species together with threeawns 

composed the grass forage class in the diets. Grasses have been re

ported to be the most important component of cattle diets (Galt et al., 

1969; Cook et al., 1963; Van Dyne and Heady, 1965). However in this 

study area, despite the consistency of grasses in the diets, results 

suggest that grasses consumed were dependent upon availability.

For the Van Gausig allotment as for the other allotments, shrubs 

were the most important components of the cattle diets in almost all 

seasons. Figure 18 shows the different forage classes which consti

tuted the overall diets on each allotment.
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D  Shrubs 

Q  Forbs

Grasses

Whitehouse Creosote

Figure 18. Composition of forage classes for the major species 
in the overall cattle diets on the Whitehouse, 
Creosote, and Van Gausig-allotments.



SUMMARY AND CONCLUSIONS

The diet study was performed for a period of one year, starting 

in June, 1979. Seasonal cattle diets were determined using the micro- 

histological technique of fecal analysis. Fecal samples were collected 

on three different allotments of a desert shrub range in southeastern 

Arizona, within the Bureau Land Management Safford Grazing District.

Data from botanical composition of fecal samples were analyzed 

using a two-way analysis of variance procedures to test variability 

among sampling locations, dates and possible interactions for the 

Whitehouse and Creosote allotment. A one-way analysis of variance 

procedures was used to test variability among dates for the Van Gausig 

allotment.

For the Whitehouse allotment, diets varied greatly among 

sampling locations and dates. Variations among locations was influenced 

by the differences in vegetative types. The overall diet during the 

study period was composed of 56% shrubs, 27% forbs and 9% grasses.

There were consistently more shrubs than forbs and grasses in all 

seasons except spring. Saltbush was highest in the diets in September, 

mesquite in October and pricklypear in January. Filaree was the most 

important forb component of the diets which was highly preferred during 

the spring when it comprised approximately 52% of cattle diets. Annual 

grasses such as Mediterranean grass and foxtail brome were the major 

grass components of diets in spring, and tobosa grass in the summer. 

Great variation in the diets among locations was observed. In December,
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for example, saltbush comprised 60% of the diets at the Company Well 

location, but constituted less than 2% at the Brimhall Well location for 

this date.

For the Creosote allotment, there were no significant differ

ences among sampling locations for the dietary percentages of major 

species, although species showed differences among sampling dates. The 

similarity of the cattle diets from location to location was a reflec

tion of the uniform vegetation pattern that characterizes the allotment. 

During the study period the diets consisted of 90% shrubs and 8% forbs. 

There were no grasses in sufficient amounts to show in the diets. 

Saltbush was the major shrub component of cattle diets, ranging from 

35% to 97%, and mesquite was second with less than 1% to 6%. Borages 

were the important forbs during the spring when they composed 55% of 

cattle diets.

For the Van Gausig allotment, the diet composition was deter

mined from samples taken at different locations through the different 

seasons. Significant differences among dates were detected fro the 

major species components of the diets. For the whole period of study, 

the dietary percentages consisted approximately of 66% shrubs, 13% 

forbs, and 10% grasses. Mesquite was the major shrub in the diets for 

the summer period, followed by yucca in the fall, and pricklypear in 

the winter and spring. Globemallow was an important forb in the summer 

and borages in the spring. Perennial grasses were consistent in the 

diets in all periods. Tobosa grass was frequent in the summer months, 

and bush muhly and sideoats grama were frequent in the winter and 

wpring, respectively.
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The great variability observed in the cattle diets, among dates 

and locations within the same allotment suggests that special attention 

should be given to this variation in planning management systems.

Cattle diet variation among locations indicates that if the key species 

concept is used to determine the level of utilization of the range 

forage, it should not provide a satisfactory estimation of the forage 

utilized on the whole area. Also, the great variation observed for 

the major species in the cattle diets among dates indicates that even 

for short periods, key species should not be a good basis for manage

ment of the range forage resources. Finally, the great contribution of 

ephemeral forbs and grasses to the animal diets for determined periods 

suggest that an additional credit should be given to them when estimat

ing the capacity of use of range areas such as those studied in this 

thesis project.



APPENDIX A

SCIENTIFIC AND COMMON NAMES OF 

REFERENCE SPECIES IN CATTLE DIET STUDY

Common NameScientific Name

Grasses

Aristida spp.
Bouteloua eriopoda 
Bouteloua curtipendula 
Bromus rubens 
Hilaria mutica 
Leptochloa fascicularis 
Muhlenbergia porteri 
Polypogon monspeliensis 
Schismus barbatus 
Sporobolus contractus

Forbs
Allionia incarnate 
Ambrosia dumosa 
Amsinckia intermedia 
Astragalus spp.
Baileya multiradlata 
Cryptantha micrantha 
Descurainia pinnata 
Eriogonum trichopes 
Eriastrum diffusum

Threeawn 
Blackgrama 
Sideoats grama 
Foxtail brome 
Tobosa grass 
Bearded sprangletop 
Bush muhly
Rabbitfoot beardgrass 
Mediterranean grass 
Spike dropseed

Trailing four o'clock
Ragweed
Fiddleneck
Milkvetch
Desert baileya
Cryptantha
Tansymustard
Little trumpet buckwheat 
Eriastrum
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Scientific Name Common Name

Half-shrubs, Shrubs 
and Trees

Atriplex canescens 
Atriplex fasciculata 
Atriplex obovata 
Atriplex polycarpa 
Baccharis brachyphylla 
Baccharis glutinosa 
Calliandra eriophylla 
Celtis reticulata 
Ephedra trifurca 
Gutierrezla lucida 
Hymenoclea monogyra 
Krameria gray!
Larrea tridentata 
Lycium andersonii 
Lycium exsertum 
Menodora scabra 
Opuntia engelmannii 
Prosopis juliflora 
Tamarix pentandra 
Yucca elata 
Zinnia pumila

Forbs
Eriogonum rotundifolium 
Eriogonum wrightii 
Erodium cicutarium 
Lepidium thurberi 
Lesquerella gordoni 
Lupinus spp.
Mentzelia multiflora

Four-wing saltbush 
Saltbush
Obovateleaf saltbush 
Desert saltbush 
Shortleaf baccharis 
Seepwillow baccharis 
False mesquite 
Netleaf hackberry 
Longeleaf mormon tea 
Snakeweed 
Burrobrush 
Gray ratany 
Creosotebush 
Wolfberry 
Wo Ifberry 
Menodora
Englemann-prickly pear 
Mesquite 
Saltcedar 
Soaptree yucca 
Desert zinnia

Wild buckwheat 
Shrubby buckwheat 
Filaree 
Pepperweed 
Gordon bladderpod 
Lupine
Desert mentzelia



Scientific Name Common Name

Forbs

Name hispidum 
Plagiobothrys arizonicus 
Psilostrophe cooper!
Rumex hymenosepalus 
Senecio longilobus 
Sisymbrium irio 
Sphaeralcea spp.
Suaeda torreyana 
Tidestromia lanuginosa 
Trianthema portulacastrum 
Wislizenia refracta

Half-shrubs, Shrubs, 
and Trees

Acacia constricts 
Acamptopappus sphaerocephalus 
Aplopappus heterophyllus 
Aplopappus spinulosus 
Aplopappus tenuisectus 
Atriplex confertifolia

Nama
Blood weed
Whitestern paper flower
Wild rhubarb
Groundsel
Tumble mustard
Globemallow
Torrey seepweed
Wooly tidestromia
Purslane
Jackass clover

Whitethorn acacia 
Rayless goldenhead 
Goldenweed
Ironplant goldenweed
Burroweed
Shadscale
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