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Plant Preference of Sheep Grazing 
in the Mojave Desert 

Ralph L. Phillips, Neil K. McDougald and James Sullins 

S heep are believed by many to compete with the 
desert tortoise for food plants. Lack of information 
regarding sheep and desert tortoise food habits has 

contributed to the controversy surrounding desert tortoise 
protection and livestock grazing in the southwestern desert 
regions of California, Arizona, Utah and Nevada (Hansen et 
al. 1976, Coombs 1979, Resource Concepts 1989). 
Contrary to popular perceptions, sheep do not eat every 
available plant but instead are selective grazers. 

Preference is defined as selection by an animal and is 
essentially behavioral. Relative preference indicates pro- 
portional choice among two or more plants. In contrast, 
palatability is a plant characteristic or condition which stim- 
ulates a selectivity by animals (Heady 1964). What sheep 
chose to eat is influenced by many factors besides palata- 
bility. Repeated animal observations over time is an appro- 
priate measure of animal preference. 

Repeated use over time by sheep was used as an indica- 
tor of preference. An immigrant Basque sheepherder with 
59 years of experience and numerous contributions to local 
common plant names classified preference based on his 
long term observation of repeated use. Sheep preference 
was rated on a scale of 1 to 3, with 1 being sheep show a 
strong preference and 3 being sheep rarely or never graze 
the plant. The season of use was divided into early, mid, 
late and season long use. The grazing season ranges from 
60—90 days, starting in late February or early March, 
depending on the growing season. Plants were collected 
and identified by the authors with the help of two plant tax- 
onomists. 

The study area was located in the West Mojave desert in 
a Creosote Brush Association (Twisselmann, 1967). Sheep 
preferences were rated at four locations in April 1991. 
Three of the sites were five to ten miles north-northeast of 
Mojave, California, off of Highway 14. The fourth location 
was near the junction of Highway 14 and Redrock Inyokern 
Road. In April 1993 preferences were rated at three loca- 
tions, all in the vicinity of the Redrock Inyokern Road. 

Taxonomy 
There were 22 families, 55 genera and 69 different 

species collected over the two years. The collection was 
made up of 70% herbaceous and 30% woody species. 
Herbaceous species were 71% annual and 29% perennial. 
Forbs comprised 87.5% and grasses 12.5% of herbaceous 
species. Introduced annuals made up 83.3% of the grasses 
collected, but all grasses were only 7.2% of the total collec- 
tion (Table 1). 

Sheep Preference 
Taxonomically, sheep show no strong preference for a 

particular family with the possible exception of Poaceae 
and Chenopodiaceae. In most cases there are not enough 
species per family to draw any valued conclusions. This 
should not be surprising since plants are taxonomically 
grouped by structure, not taste and texture. 

Sheep had a strong preference for 27.5% of the 69 
species collected, a moderate preference for 36.2% and did 
not prefer 36.2%. Sheep preference for plants could not be 
explained when plants were grouped by annuals, perenni- 
als or shrubs. Sheep did not like 35.3% of the annuals, 
42.9% of the perennials and 33.3% of the shrubs. 

The grouping of species by grasses, forbs and shrubs did 
show that sheep had a preference for grasses (rating 1, 
66.7%; rating 2 , 33.3%) while 42.8% of the forbs had a rat- 
ing of 3. Five introduced species were collected (Schismus 
barbatus, Bromus madritensis, B. tectorum, Brassica nigra 
and Erodium cicutarium). Three of the species had a rating 
of 1 and the other two had a rating of 2. There were only 
two out of the 18 duplicated plants where the preference 
rating did not agree. This disagreement occurred between 
ratings 1 and 2. 

Season of Use 
The greatest seasons of use for the 44 species grazed by 

sheep were early-mid-late (31.8%), late (31.8%) followed 
by early (22.7%). Annual plants appeared to have greatest 
use during early, late and season long. Perennials greatest 
use was season long and late. Shrubs had the greatest use 



142 RANGELANDS 18(4), August 1996 

Table 1. The grazIng preference and season of use by sheep from plants collected in the West Mojave desert. 

Name Common Name Preference1 Season of Use2 Life Form 

Asteraceae 
Acamptopappus sphaerocephalus Goldenhead Group 2 E shrub 
Ambrosia acanthicarpa Annual Bur-sage 3 annual 
Ambrosia dumosa Burrow-weed 1 E M L shrub 
Chaanactis fremontii Pincushion Group 1 L annual 
Chiysothamus paniculatus Black-stem 3 shrub 
Coreopsis calliopsidea Tickseed 3 annual 
Encelia virginensis 3 shrub 
Encameria coopen Goldenbush Group 2 L shrub 
Eriophyllum multicaule Wooly Sunflower 3 annual 
Hymenoclea salsola Burrobrush 2 L shrub 
Machaeranthera tanacetifolia 2 L annual 
Malacothrix glabrata Desert Dandelion 2 L annual 
Rafinesquia neomexicana Desert Chicory 2 M annual 
Stephanomeria pauciflora Wire-lettuce 3 perennial 
Xylorhiza Tortifolia Mojave-aster 2 L perennial 

Boraginaceae 
Amsinckia menziesii Fiddleleneck 1 E M L annual 
Amsinckia tessellata Fiddleneck 1 F M L annual 
Ciyptantha nevadensis annual 
Plagiobothrys greenei Popcornflower Group 3 annual 

Brassicaceae 
Brassica nigra Black Mustard 2 L annual 
Caulanthus inflatus Desert Candle 1 E M L annual 
Descurainia pinnata Tansy Mustard Group 1 E annual 
Lepidium fremontii Pepperwort Group 3 perennial 
Stanleya pinnata Prince's Plume Group 3 shrub 

Chenopodiaceae 
Atriplex canescens Fourwing Saltbush 2 E M L shrub 
Atriplex confertifolia 2 E shrub 
Atriplex polycarpa Saltbush Group 2 E M shrub 
Grayia spinosa Hop-sage 1 L shrub 
Krascheninniko via lanata Winter Fat 2 E M L shrub 

Ephedraceae 
Ephedra fasciulata Mormon Tea Group 2 L shrub 
Ephedra nevadensis Mormon Tea Group 2 L shrub 

Euphorbiaceae 
Chamaesyce albomarginata Rattlesnake Weed 3 annual 

Fabaceae 

Astragalus Iayneae 2 M L perennial 
Astragalus lentiginosus Freckled Milkvetch 3 perennial 
Astragalus nuttallianus 3 annual 
Dalea sea r!siae 1 L perennial 
Lupinus odoratus Mojave Lupine 2 M L annual 
Psorothamnus arborescens Indigo Bush 2 L shrub 

Geraniaceae 
Erodium cicutarium Filaree 1 E M L annual 

Hydrophyllaceae 
Nama demissum Purple Mat Group 3 annual 
Phacelia bicolor 2 M L annual 
Phacelia distans 1 E M L annual 
Phacelia fremontii 2 E annual 

Lamiaceae 
Salazaria mexicana Bladder Sage 3 shrub 

Liliaceae 
Allium fimbriatum Wild Onion Group 1 E M L bulb 
Dichelostemma capitatum Blue Dicks 1 E M L bulb 
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Table 1. Continued. 

Name Common Name Preference1 Season of Use2 Life Form 

Loasaceae 
Mentzelia veatchiana Blazing Star Group 1 E M L annual 

Malvaceae 

Sphaera!cea ambigua Apricot Mallow 3 perennial 

Nyctaginaceae 
Abronia villosa 
Mira bills bigelovii 
Mirabilis californica 

Sand Verbena Group 
Four O'clock Group 
Four 0-clock Group 

3 
3 
3 

annual 

perennial 
shrub 

Onagraceae 
Camissonia campestris 
Camissoniaclaviformis 
Oenothera californica 

Mojave Sun Cup 
Sun Cup Group 
Evening Primrose Group 

2 
3 
3 

L annual 
annual 
perennial 

Papaveraceae 
Eschscholzia minutiflora Poppy 1 L annual 

Poaceae 
Achnathe rum hymenoides 
Achnatherum speciosum 
Bromus madritensis 
Bromus fectorum 
Hordeum jubatum 
Schismus barbatus 

Indian Ricegrass 
Desert Needlegrass 
Foxtail Chess 
Cheat Grass 
Foxtail Barley 
Rat Tail Fescue 

2 
1 

1 

1 

1 

2 

E M L 
E M L 
E 
E 
E 
E 

perennial 
perennial 
annual 
annual 
perennial 
annual 

Pplempniaceae 
Gilia latifolia 

Linanthusparryae 

Broad-leaved Gilia 2 
3 

L annual 
annual 

Polvgonaceae 
Centrostegia thurberi 
Eriogonum fasciculatum 
Eriogonum inflatum 

Thurber's Spineflower 
California Buckwheat 
Desert Trumpet 

3 
1 

2 
L 
L 

annual 
shrub 
annual 

Rosaceae 

Coleogyne ramosissima Black Bush 2 M L shrub 

Solanaceae 
Lycium cooper! Box Thorn Group 3 shrub 

Zygophyllaceae 
Larrea tridentata Creosote Bush 3 shrub 

Rating 1 = strong preference; 2 = moderate preference; 3 = rarely or never at the plant. 
Grazing season 60—90 days; E = early in the season; M = mid-season; L = late in the season. 

in late season. The introduced grasses were used early 
while the perennial grasses tended to be used season long. 
Forbs were used season long or late. There was only one 
difference in season of use for the 18 duplications of the 
1991 and 1993 collections. The difference occurred with 
Ambrosia dumosa; it was rated season long in 1991 and 
early in 1993. 

Discussion 

This is the only locally developed information that is avail- 
able on sheep preference and season of use on the West 
Mojave Desert. Sheep preference is more related to 
species than families, except for the Poaceae. There also 
appears to be a slight relationship between annuals and 
season of use. The sheepherder indicated that the sheep 
ate flowers of many annual forbs. This was also true for 
some of the shrubs. 

The information generated in this study could be used to 
help resolve some of the misunderstandings about sheep 
grazing on the desert. The old time herders have tremen- 
dous understanding of the desert and sheep grazing. They 
know the desert landscape and where particular plants 
grow. This information is valuable to both science and pub- 
lic land users in understanding the role of grazing in man- 
aging natural resources. 

There have been no desert tortoise diet studies conduct- 
ed in this Mojave study area. However, Coombs (1979) 
compared diets of the desert tortoise with livestock diets. 
His study looked at 47 genera of desert plants. The tor- 
toise grazed on 85 percent of the plants studied as com- 
pared to 49 percent for livestock. This data would indicate 
that the tortoise probably grazes a larger variety of plants 
than do livestock. Coombs also demonstrated that both 
livestock and tortoises have a strong preference for peren- 
nial grasses. 
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This study addresses a small part of the information 
needed to understand grazing impacts. The understanding 
of long-term weather and grazing intensity are also very 
important and often mask grazing selectivity in manage- 
ment of arid and semi-arid rangelands (Bartolome 1993). 
Grazing use of the allotment was low and reflected in uti- 
lization measurements ranging from 4.0% to 12.0% (Sullins 
and Phillips 1989, unpublished). These data are consistent 
with findings of other rangeland ecologists. Increasingly it 
appears that management of grazing on arid and semi-arid 
rangelands requires control of grazing intensity more than 
management based on selectivity (Bartolome 1993). 

Hansen et al. 1976, reported that a major portion of the 
tortoise's diet was made of Bromus rubens, Erodium cicu- 
tarium and Tridens mutics. Two of these species are intro- 
duced annual species. Present studies would indicate that 
there is an opportunity to control the spread of weedy 
species and introduced species. Sheep show a preference 
for Schismus barbatus, Bromus madritensis, and B. tecto- 
rum, early and Erodium cicutarium and Amsinckia tessella- 
ta, season long. Early and intense sheep grazing in these 
areas could possibly slow the spread of the species. If this 
practice resulted in an increase in perennial grasses, this 
could benefit both the desert tortoise and livestock. 
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