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INTRODUCTION

Reason for the Study
Southern Arizona ranges support a large variety of peren

nial grass species which vary widely in palatability. Indi
viduals associated with cattle management have long recognized 
that range livestock show preference for various forage plants. 
However, very few measurement data are available to assist 
the cattle grower in determining a desirable management plan 
for a particular range area.

The author was employed for 15 months by the company upon 
whose ranch this study was conducted. During this term of em
ployment various perennial grasses utilized by livestock were 
noted and identified. However, the nature of the employment 
did not permit accurate and comparative evaluation of grass 
species consumed. Consequently a personal interest, in addi
tion to the need for more information pertaining to the species 
of perennial grasses preferred by livestock, prompted this 
study.

Location
The study was made on an 83-section cattle ranch on the 

western outwash slope of the Dragoon Mountains in Cochise 
County, Arizona. A gently sloping plain or bajada rises from 
the San Pedro River at an elevation of 4,000 feet to approxi
mately 5,500 feet at the base of the mountains.
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Vegetation
The vegetation of the area has been broadly classified 

by Nichol (1952) as Desert Grassland, but is further divided 
into three range sub-types. For purposes of simplification 
and determination of these sub-types, certain criteria recog
nized by Darrow (1944) were utilized. These criteria, tem
pered with a knowledge of past grazing use, permitted classi
fication of the ranch property into 3 main vegetational sub- 
types. The oak woodland occurs at the higher elevations along 
the mountain base (Fig. 1). Lying immediately below, and at 
intermediate elevations, is the grassland (Fig. 2). This is 
replaced in turn by the desert shrub on the lower slopes 
(Fig. 3).

Climate
Climatic conditions from season to season are highly vari

able. Summer daytime temperatures average 75*6 degrees; mean 
winter temperatures 44*2 degrees (Smith 1945)* The major por
tion of the annual precipitation occurs during two periods, 
summer and winter. The summer rains, which normally fall from 
July to September, account for approximately 55 percent of the 
yearly total. Winter rains, extending from December through 
March, contribute approximately 35 percent. Although precipi
tation records have not been kept at the ranch, the differ
ences in elevation as well as the vegetation would seem to 
indicate that the oak woodland and eastern half of the grass
land types receive slightly more precipitation than does the
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desert shrub type. A 20-year rainfall record from nearby 
Tombstone, Arizona, indicates a mean for that area of 14.05 
inches (U.S. Weather Bureau 1954)•

Grazing Program
Because of the lack of adequate fences, an "open" graz

ing plan has been followed on the ranch for many years. Such 
a plan, as applied here, allows for no pasture rotation and 
no pasture deferment or delay of grazing until range readiness. 
There is one fence, constructed in 1953> across the entire 83- 
section ranch. This is located one-quarter mile south of the 
course of major transect 2 and bisects the ranch in an east- 
west direction (Fig. 4)• Approximately two-fifths of the 
ranch property lies north of this fence and three-fifths to 
the south. Because of the forage type pattern on the ranch, 
this fence has had no effect on any of the range types or 
forage species.

Until recently, cattle have been handled on a strict cow- 
calf basis with the calves being marketed in December. A 
yearling steer-fattening test was recently initiated on the 
property north of the fence. The remaining three-fifths is 
still utilized by the breeding herd.



Figure 1. View in the Oak Woodland range type. Dominant perennial grasses 
in the foreground include Sporobolus cryptandrus and Bouteloua 
erionoda. Oak trees characteristic of this type and noted in 
the background are Quercus Emoryi and Q,uercus oblongifolia. 
Nolina microcarpa, an unpalatable perennial grasslike shrub, 
may also be seen in the center of the plot.



Figure 2, A typical grazing site in the Grassland range type. Bouteloua 
eriopoda and Prosopis juliflora are seen in the foreground. 
Aplopappus tenulsectus and Yucca spp. appear in the background.



Figure 3, A characteristic site in the Desert Shrub range type. Woody 
species shown include Flourensia cernua, Larrea tridentata. 
Acacia constricta and 0punt la Tngelmannli" Per ennial grasses 
noted-are BouteXoua eriopoda"and Tridens pulchellus.



Figure 4. Map of the Ranch, showing Study area, Major 
Transects, and Range Types

3̂
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LITERATURE REVIEW

The flora of Southern Arizona rangelands have been 
studied by various individuals and from many points of view.
In spite of these studies, however, information pertaining 
specifically to livestock forage preferences is scanty. The 
rather few investigations discussed below are believed to 
cover very largely the current literature.

The grazing potentialities of desert-grassland ranges as 
typified by this study area were touched on by Nichol (1952). 
Perennial grass species native to the area and various factors 
influencing their growth limitations were discussed briefly.

The work of Darrow (1944) on the range resources of Co
chise County was an aid in accurately locating vegetational' . . ■ :
types within the area. This publication, although general in 
nature, did show through illustrations and range-condition 
criteria the need for a forage preference study of this sort.

Information on the forage value of many of the grass 
species encountered was found in the TJ.S. Forest Service Range 
Plant Handbook (1937).

Canfield (1942) studied the grazing preferences of cat
tle for certain Southern Arizona range grasses. The study 
based its conclusions on the percentages of grazed and un
grazed grasses recorded at the end of the test period. The 
general approach, especially in regard to measurement of 
grazed plants, was helpful in planning this study.
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Cory (1927) made a study of livestock activities through
out the grazing day on the Edwards Plateau in Texas. Empha
sis was placed upon the correlation between actual forage 
preference and seasonal abundance of preferred species.

The work of Heady (1949) on grasslands in Montana was 
concerned with the relationship between growth-form of 5 per
ennial grasses and the composition of stand and degree of 
herbage removal. The method of measurement and degree of 
utilization used in Heady’s study were revised and supple
mented to permit their use in the present investigation.

The sampling technique suggested in a second paper by 
Canfield (1944) afforded additional useful information on 
plant-measurement techniques. The computations were of value 
in indicating methods for calculating percentage composition 
and degree of forage utilization.

Studies by Tomanek (1951) concerning degree of utiliza
tion and consumption by species of perennial grasses on 3 
range-condition classes in Nebraska revealed the need for ad
ditional livestock forage-preference studies. The relation
ship between forage preference and species abundance, through 
the use of ecologically similar grass species, was suggested 
by this study.
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METHOD

Determination of Species Composition
The first phase of the study consisted of a determina

tion of the species of perennial grasses and their relative 
abundance. These data were later used as a basis for calcu
lating percentage composition. A Benson, Arizona, Quadrangle 
map of the U.S. Geological Survey (1915) and a Cochise County 
range type map by Darrow (1944) were used in locating and lay
ing out the transects. A photographic enlargement was made of 
that portion of the Benson Quadrangle map containing the 
study area. Through a careful on-the-ground appraisal, the 
various range types and adjacent transition zones were identi
fied and recorded on the photograph (Fig. 4)•

Three major range types— desert shrub, grassland, and oak 
woodland— occurred as bands across the range. In order to bi
sect these zones, the major line transects were located in an 
east-west direction. The line-interception method described 
by Canfield (1944) was used in locating the transects and in 
measuring plant densities and relative frequency. Three 
major line transects, each 7 miles long and passing through 
each range type, were measured. Each of these major transects 
consisted of individual 100-foot transects placed at 428-foot 
intervals along a pre-determined course. Use of this interval 
made it possible to locate 10 line transects per mile. A 
total of 210 of these 100-foot transects was measured. Re
corded transect data included only the number of times a
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particular species of perennial grass occurred on each 100- 
foot transect. With this information it was possible to cal
culate abundance and percentage composition.

Determination of Species Utilization
The second phase of this study was the location of perma

nent secondary transects from which livestock utilization of 
the various species could be determined. Using topography and 
signs of livestock activity as the main criteria, 87 perma
nent 50-foot line transects were located. These secondary 
transects were located near and in the sections through which 
the major line transects used in the initial phase of the 
study had passed. Varying numbers, depending on the range 
type, of these secondary transects were located at 50-foot 
intervals. Six 50-foot secondary transects were located in 
each of the four sections of the oak woodland range type, four 
in each of the 9 sections of grassland type, and three in each 
of the 9 sections of the desert shrub type. Wooden stakes were 
placed at the ends of each of these transects to permit accu
rate relocation and remeasurement of the same plants during 
subsequent periods. Basal density and total height of peren
nial grasses occurring directly beneath the lines were mea
sured. Basal density was recorded in tenths of inches and 
plant height in inches.

Three such measurements were made: the first in Novem
ber, 1954; the second in February, 1955; and the final one 
in April, 1955.
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Forage preference was determined by comparison of the 
initial and subsequent height measurements of each perennial 
grass species. No plant growth, either in height elongation 
or basal density, occurred during the time the study was con
ducted. The conclusions as to forage preference and degree 
of use apply therefore only to the cured, dry foliage of the 
grasses concerned.

In analyzing the data to determine livestock preference, 
each species was weighted so as to offset differences in fre
quency of abundance. This was effected by assigning each 
species an abundance level.

Grasses occurring within percentage composition limits 
of 35-15 percent were classed as having a "high" level of 
abundance. Those comprising from 14-5 percent of the total 
species composition were assigned to a "medium" level, while 
those from 5-1•5 percent were classified as "medium to low." 
Species occurring in any percentage level below this figure 
were rated "low." Species preference was then established 
from plant height changes of all species occurring in approxi
mately the same abundance.
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RESULTS -

Overall Perennial Grass Composition
Data recorded in the first phase of the study reveal 

Bouteloua eriopoda as the dominant perennial grass with a 
total of 2,059 interceptions and comprising 32.3 percent of 
the total grass composition (Tables 1 and 2). Bouteloua gra
cilis with an intercept figure of 1,787 and an average per
centage composition of 26.2 ranked second. Other principal 
species, listed in order of abundance, were Bouteloua roth- 
rockii, Bouteloua hirsuta. Bouteloua chondrosioides. Erag- 
rostis intermedia, Hilaria mutica, Tridens pulchellus, and 
Panicum spp. Nine additional perennial grass species were re
ported in the area but comprised relatively small proportions 
of either total numbers or percentage composition.

Desert Shrub Composition
In the desert-shrub range type, Bouteloua eriopoda was 

the dominant perennial grass with a total of 602 intercepts. 
Although Bouteloua rothrockii ranked second in frequency with 
208 intercepts, this species was definitely sub-dominant.
Other grasses listed in order of abundance, each of which had 
more than 50 total intercepts, were Panicum spp., Tridens 
pulchellus. Eragrostis intermedia. Trichachne californica, and 
Bout eloua chondrosioides. All of these species are consid
ered fair to good forage with the exception of Tridens pul
chellus. Hilaria mutica, which occurred principally along 
gullies and in other low spots, and Sporobolus cryptandrus
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were encountered occasionally. Only traces of Aristlda di
varicate . Bouteloua eurtipendula. Muhlentergia porter!, and 
Bouteloua gracilis were recorded.

Grassland Composition
Bouteloua eriopoda and Bouteloua gracilis were the domi

nant perennial grasses in the grassland type with a total of 
1,281 and 1,06? intercepts, respectively. Grasses intercepted 
more than 150 times included Bouteloua chondrosioides, Hilaria 
mutioa. Bouteloua rothrookii. and Eragrostis intermedia.
Other grasses found in this type and listed in order of abun
dance, each of which had more than 57 total intercepts, in
clude Bouteloua hirsuta, Tridens pulchellus. Bouteloua curti- 
pendula, and Panicum spp. Only traces of Aristida divaricate, 
Pappophorum mucronulatum. Lycurus phleoides. Eragrostis leh- 
manniana, and Leptochloa dubia were recorded.

Oak Woodland Composition
Bouteloua gracilis assumed the dominant role in the oak 

woodland, with a total of 718 interceptions; Bouteloua hir
suta ranked second with 346. Bouteloua eriopoda. which was 
dominant or co-dominant in the desert shrub and grassland 
range types, was less abundant with only 176 intercepts.
Grasses intercepted more than 50 times were Eragrostis inter
media , Bouteloua chondrosioides. and Bouteloua rothrookii, in 
that order. Only traces of Aristida divaricata. Bouteloua 
curtipendula. Lycurus phleoides. Andropogon barbinodis. Lepto
chloa dubia, Pappophorum mucronulatum. and Muhlenbergia porter!



Table 1. NUMBERS OF PLANTS INTERCEPTED ON 3 LINE TRANSECTS 
CROSSING 3 RANGE TYPES ON A SOUTHERN ARIZONA RANGE

Vegetation Types by Transects 
Transect 1* Transect 2 Transect 3

Des. Sub- Des. Sub- Bes. Sub
Species Shrub Grass Total Shrub Grass Oak Total Grass Grass Oak Total TOTAL

Bouteloua
eriopoda 394 488 882 84 274 30 388 124 519 146 789 2,059Bouteloua
gracilis 2 567 569 0 500 454 954 0 0 264 264 1,787Bouteloua
rothrockii 162 50 212 46 94 38 178 0 50 20 70 460

Bouteloua
hirsute 0 50 50 0 46 162 208 0 14 184 198 456

Bouteloua
chondrosioid.es 20 110 130 0 58 90 148 32 118 0 150 428

Eragrostis
intermedia 64 40 104 0 124 20 144 0 0 122 122 370

Hilaria mutioa 36 0 36 0 180 0 180 8 22 . 0 30 246
Tridens
pulchellus 41 4 45 12 32 0 44 22 56 0 78 167

Panicum spp. 72 31 103 0 0 0 0 16 26 6 48 151Aristida
divaricate 0 28 ■ 28 14 16 10 40 0 2 36 38 106

Bouteloua
curtipendula 4 50 54 0 8 16 24 6 0 20 26 104

Sporobolus
cryptandrus 34 24 58 8 0 0 8 0 0 0 0 66

Trichaohne
californica 59 0 59 0 0 0 0 0 0 0 0 59



Table 1 (cent.)
Vegetation Types by Transects 

Transect 1* Transect 2 Transect 3
TJeiT" Sub- Des. Sub. bes. Sub-

Species Shrub Grass Total Shrub Grass Oak Total Grass Grass Oak Total TOTAL

Lycurus
phleoid.es 0 4 4 0 12 16 28 0 0 4 4 36

Pappophorum
muoronulatum 0 6 6 0 10 6 16 0 12 0 12 34Andropogon
barbinodis 0 0 0 0 0 12 12 0 0 10 10 22

Leptochloa dubia 0 8 8 0 0 8 8 0 0 0 0 16
Bragrostis

lehmanniana 0 12 12 0 0 0 0 0 0 0 0 12
Muhlenbergia

porter! 1 0 1 1 0 0 1 2 0 2 4 6

*No oak type in this transect.

HOn



Table 2. COMPOSITION OF PERENNIAL GRASSES ON 3 TRANSECTS 
ON A SOUTHERN ARIZONA RANGE

Transect 1 Transect 2 Transect 3
Total 55 Total 55 Total $5 Average 

Species Intercepts Comp. Intercepts Comp, Intercepts Comp. % Comp.
Bouteloua

eriopoda 882 37.4 388 16.4 789 43.0 32.3Bouteloua
gracilis 569 24.1 954 40.2 264 14.4 26.2

Bouteloua
hirsuta 50 2.2 208 8.8 198 10.8 7.3Bouteloua
rothrockii 212 9.0 178 7.5 70 3.8 6.8

Bouteloua
chondrosioid.es 130 5.5 148 6.2 150 8.2 6.6

Eragrostis
intermedia 104 4.4 144 6.1 122 6.7 5.7

Hilaria mutica 36 1.6 180 7.6 30 1.6 3.6
Tridens

pulchellus 45 1.9 44 1.8 78 4.3 2.7
Panioum spp. 104 4.3 0 0.0 48 2.6 2.3
Aristida

divaricata 28 1.2 40 1.7 38 2.1 1.7
Bouteloua

curtipendula 54 2.3 24 1.0 26 1.4 1.6
Sporobolus 

cryptandrus 58 2.5 8 0.3 0 0.0 0.9
Trichachnecalifornica 59 2.5 0 0.0 0 0.0 0. O Ho



TABLE 2 (cant.)
_Transect 1 Transect 2 Transect 3

'Total Total Total Average
Species Intercepts Comp. Intercepts Comp, Intercepts Comp. % Comp.

Lycurus
ph.leoid.es k 0.1 28 1.0 4 0.2 0.4Pappophorum
mucronulatum 6 0.2 16 0.7 12 0.7 0.4Eragrostis
lehmanniana 12 0.5 0 0.0 0 0.0 0.2

Leptochloa dubia 8 0.3 8 0.2 0 0.0 0.2
Andropogon

barbinodis 0 0.0 12 0.5 0 0.0 0.2
Muhlenbergia

porteri 1 0.0 ___1 0.0 4 0.2 0.1
Combined spp. 
Total 2361 100.0 2372 100.0 1833 100.0 100.0
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were recorded in this type.

Overall Species Preference
Two species, Bouteloua eriopoda and Bouteloua gracilis, 

are classed as occurring in "high" abundance. Bouteloua 
eriopoda was the species most preferred by livestock in this 
group, as evidenced by a "differential" figure of 8.8 (Table 
3). The term refers to the mean height change in inches shown 
by each grass species during the time interval between either 
the first and second or the first and third plant height mea
surements. Grasses that fall in the "medium" abundance level 
include Bouteloua hirsuta. Bouteloua rothrockii, Bouteloua 
chondrosioides, and Eragrostis intermedia. Of this group, 
Bouteloua hirsuta. displaying a differential figure of 4.9, 
was considered the preferred grass species. In the "medium- 
low" abundance level fell Hilaria mutica. Tridens pulchellus. 
Bouteloua curtipendula. and Aristida divaricata. Bouteloua 
ourtipendula. with a differential figure of 2.0, was the pre
ferred grass within this group. Grasses falling in the "low" 
abundance level were Sporobolus cryptandrus. Lycurus phleoides. 
and Muhlenbergia porter!. In this group Sporobolus cryptan
drus with a differential of 1.9 was the preferred species.

Due to the growth habits of perennial grass plants mea
sured in this study, basal density measurements did not change 
during the study period. Mean densities given in Table 4 
therefore include only basal densities recorded during the 
initial measurement.

4



Table 3 • MEAN HEIGHTS OF PERENNIAL GRASSES DURING SUCCESSIVE MEASUREMENTS AND 
THE DIFFERENTIAL FOR SUCH MEASUREMENTS ON A SOUTHERN ARIZONA RANGE

Transect 1 
Measurements 
"T “ 2 5

Species Mean Height

Transect 2 
Measurements 
1 2  3Mean Height

Transect 3 
Measurements 
1 2 3  Mean Height

Measurements 
1 2 3 
Average 

Mean Height
Diff. 
Meas.* 
1-2 1-3

in.
Bouteloua

in. in. in. in. in. in. in. in. in. in. in. in. in.

eriopoda 15.6
Bouteloua

8.2 8.0 19.6 12.0 10.5 18.8 10.7 9.1 18.0 10.3 9.2 7.7 8.8
gracilis 13.8

Bouteloua
7.8 7.1 15.2 8.3 8.0 15.3 12.9 11.4 14.8 9.6 8.8 5.4 6.0

hirsute 0.0
Bouteloua chon-

0.0 0.0 16.4 8.5 9.8 16.7 11.8 13.4 16.5 12.4 11.6 4.1 4.9
drosioides 18.9 

Eragrostis 10.9 10.2 13.2 10.9 10.0 15.2 13.8 13.4 15.7 11.8 11.2 3.9 4.5
int ermedia 19.5

Bouteloua
9.2 9.0 12.0 8.8 8.5 11.6 13.9 13.5 14.3 10.6 10.3 3.7 4.0

rothrockii 12.5 
Bouteloua cur-

10.2 10.2 12.7 10.4 10.2 14.5 12.9 12.8 13.2 11.1 11.0 2.1 2.2
tipendula 0.0

Sporobolus
0.0 0.0 21.0 17.3 17.1 23.0 23.0 22.9 22.0 20.1 20.1 1.9 2.0

cryptandrus 19.0 
Lycurus

19.0 18.7 37.0 32.0 31.8 31.0 31.0 31.0 29.0 27.3 27.1 1.7 1.9
phleoides 0.0 0.0 0.0 16.1 12.8 12.8 10.0 10.0 10.0 13.0 11.4 11.4 1.6 1.6

Hilaria mutica26.0 
Muhlenberg!a 24.6 24.4 0.0 0.0 0.0 0.0 0.0 0.0 26.0 24.6 24.4 1.4 1.6
porter! 12.0

Aristida
12.0 11.0 0.0 0.0 0.0 0.0 0.0 0.0 12.0 12.0 11.0 0.0 1.0

divaricate 0.0
Tridens pul-

0.0 0.0 0.0 0.0 0.0 20.5 20.5 20.5 20.5 20.5 20.5 0.0 0.0
chellus 0.0 0.0 0.0 3.3 3.3 3.3 0.0 0.0 0.0 3-3 3.3 3.3 0.0 0.0
*Differential Measurements



Table 4. MEAN BASAL DENSITY MEASUREMENTS OF PERENNIAL GRASS SPECIES 
ON 3 TRANSECTS ON A SOUTHERN ARIZONA RANGE

Transect 3 Average
Species Transect 1 Transect 2 Density

in. in. in. in.
Aristide

divaricate .00 .00 .71 .71 vBouteloua
chondrosioides

Bouteloua •25 r*-to# .61 .57
curtipendula

Bouteloua
.00 .12 • 30 .21

eriopoda
Bouteloua

.32 .40 .33 .35
gracilis

Bouteloua .27 .47 .57 .43
hirsuta .00 .28 .32 .30

Bouteloua
rothrockii

Eragrostis
.68 .36 .30 .44

intermedia .19 .20 .21 .20
Hilaria mutica 
Lycurus

.22 .00 .00 .22
ph^eoides

Muhlenbergia
.00 .28 .27 .27

porter!
Sporobolus

.50 .00 .00 .50
cryptandrus

Tridens
.30 .30 .10 .23

pulchellus .00 .32 .00 .32
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Species Preference by Range Type
Data recorded in the second phase of the study indicate 

that livestock display a preference for certain grasses oc
curring at various abundance levels within each range type 
(Table 5).

Desert Shrub
In the desert shrub range type, Bouteloua erlopoda with 

a differential figure of 10.0 was the preferred grass among 
species occurring in "high" abundance. Bouteloua chondro- 
sioides, with a differential of 4.0, was considered the pre
ferred grass among species occurring in "medium" abundance in 
this type. Among the species occurring in "medium to low" 
abundance in this type, Hilaria mutica with a differential of 
2.0 was the preferred grass species. Bouteloua gracilis, dis
playing a differential of 6.0, was the preferred species among 
grasses occurring in "low" abundance in this type.

Grassland
Among grasses occurring in "high" abundance in the grass

land range type, a preference was shown for Bouteloua erlopoda. 
indicated by a differential of 7.5. Bragrostis intermedia was 
the preferred grass in the "medium" abundance level with a 
differential of 4.0. A differential of 4.8 recorded for 
Bouteloua hirsute indicated that this species was the preferred 
grass among species occurring in "medium to low" abundance.
Two species, Bouteloua curtipendula and Sporobolus cryptan-
drus, occurring in "low" abundance in this type were found to



Table 5. PERCENTAGE COMPOSITION AND TOTAL DIFFERENTIAL FOR EACH SPECIES 
RECORDED WITHIN EACH RANGE TYPE ON A SOUTHERN ARIZONA RANGE

Desert Shrub Grassland Oak WoodlandSpecies Comp. Differential Comp, Differential damp. differential

Aristida
fo in. % in. % in.

divaricata
Bouteloua

1.40 0.0 1.00 0.0 2.40 0.0
chondrosioides

Bouteloua
6.40 4.0 8.00 3.0 8.80 3.4

curtipendula
Bouteloua

2.50 2.0 1.30 3.5 2.30 6.0
eriopoda

Bouteloua 49.50 10.0 35.00 7.5 9.00 8.0
gracilis

Bouteloua .04 6.0 29.00 5.0 44.00 6.2
hirsuta

Bouteloua

oo• 0.0 4.30 4.8 21.00 4.5
rothrockiiEragrostis

19.20 1.7 5.70 1.0 2.70 1.7
intermedia 6.30 2.5 6.20 4.0 7.00 2.9Hilaria mutica 

Lycurus
4.10 2.0 5.80 0.0 .02 0.0

phleoides 
Muhlenberg!a

1.50 0.0 .10 0.4 2.70 0.0
porter! 

Sporobolus
0.06 3.0 0.00 0.0 .03 0.0

cryptandrus
Tridens

3.40 0.0 1.40 3.0 0.05 4.0
pulchellus 5.60 0.0 2.20 0.0 0.00 0.0

100.00 100.00100.00
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have approximately the same differential. Consequently, these 
species were considered to be equally preferred.

Oak Woodland
Bouteloua gracilis was the preferred grass among species 

occurring in "high" abundance in the oak woodland range type, 
indicated by the differential of 6.2. Among species occurring 
in "medium" abundance, Bouteloua eriopoda with a differential 
of 8.0 was the preferred grass. Bouteloua curtipendula with 
a differential figure of 6.0 was the preferred species among 
grasses occurring in "medium to low" abundance in this type. 
Among grasses occurring in "low" abundance in this type, 
Sporobolus cryptandrus with a differential of 4.0 was the pre
ferred species.
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CONCLUSIONS

This study has indicated that cattle managed under an 
open grazing plan, wherein various range types and perennial 
grasses are accessible, show a distinct preference in their 
choice of grasses.

This preference, displayed during the winter and early 
spring grazing season on a typical Southern Arizona ranch, 
indicated that 5 perennial grasses were utilized the heaviest 
by cattle. These species, when ranked in relation to their 
relative abundance, were: Bouteloua eriopoda, Bouteloua gra
cilis, Bouteloua hirsute, Bouteloua curtipendula, and Sporob- 
olus cryptandrus.

Livestock were found to prefer these species in the 
order given. It should be noted further that all except one 
of those listed are in the genus Bouteloua. These findings 
are strengthened by the palatability ratings given these same 
species by various authorities. These same ratings indicate 
that all of these grasses cure well and afford fair to excel
lent forage during the grazing period of this study. Cattle 
usually prefer these species, a fact that further validates 
the ranking indicated.



26

SUMMARY

A study "was conducted to determine the perennial grass 
grazing preferences of range livestock during the winter and 
early spring grazing seasons. The area chosen for study was 
on a ranch located adjacent to the western slope of the Dra
goon Mountains in Cochise County, Arizona. An "open" grazing 
plan, wherein livestock are afforded access to various range 
types and forage species, is employed on the ranch.

The study area falls into the vegetational classifica
tion of Desert Grassland; however, three sub-types were found 
to occur in an east-west pattern: desert shrub, grassland,
and oak woodland. The oak woodland was found at the higher 
elevations on the east boundary, the grassland at intermedi
ate elevations in the middle portion of the area, and the 
desert shrub on the lower slopes on the west boundary.

The study was composed of two phases. The first phase 
was concerned with a determination of species composition and 
relative abundance of grasses in the area. These were deter
mined from total interception figures recorded by species on 
3 major line transects which crossed the area in a east-west 
direction. Each major line transect, 7 miles in length, was 
composed of 100-foot line transects placed at 428-foot inter
vals. The calculation of species abundance and percentage 
composition was made from interception figures recorded on 
these transects.

The second phase of this study was concerned with a
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determination of species utilization. Variable numbers of 
50-foot permanent line transects were placed in each section 
and range type through which major line transects had passed. 
The average height of perennial grass species in each type was 
determined during three periodic measurements of these tran
sects. The differential or average height change when consid
ered in relation to relative abundance of each species was 
then used as a basis for determining livestock species prefer
ence in each range type.

It was found from these height measurements on the over
all study area that Bouteloua eriopoda and Bouteloua gracilis 
were the preferred species among grasses occurring in ’’high" 
abundance. Bouteloua hirsute was the preferred species among 
grasses found to be in "medium" abundance. Among grasses in 
"medium to low" abundance, Bouteloua curtipendula was the pre
ferred species. Of grasses falling in the "low" abundance 
level, Sporobolus cryptandrus was the preferred species.

In the desert shrub range type, Bouteloua eriopoda. 
Bouteloua ohondrosioides. Hilaria mutica. and Bouteloua gra
cilis are ranked in preference with relation to their relative 
abundance. *

In the grassland range type, Bouteloua eriopoda. Eragros- 
tis intermedia. Bouteloua hirsute and two equally preferred 
species, Bouteloua curtipendula and Sporobolus cryptandrus. 
are ranked in preference with relation to their relative abun
dance.
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Preferred species found in the oak woodland range type 
ranked with relation to their relative abundance were Boute- 
loua gracilis, Bouteloua eriopoda, Bouteloua curtipendula. 
and Sporobolus cryptandrus.
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SCIENTIFIC AMD COMMON NAMES OF PLANTS MENTIONED
IN THIS STUDY* -

Scientific Name Common Name

Trees_ and Shrubs
Acacia constricta 
Aplopappus tenuisectus 
Flourensia cernua 
Larrea divaricata 
Nolina microcarpa 
Opuntia englemannii 
Prosopis juliflora 
Quercus emoryi 
Quercus oblongifolia 
Yucca spp.

'Whitethorn 
Burroweed 
Blackbrush 
Creosote bush 
Bear grass 
Prickly pear 
Mesquite 
Emory oak 
Mexican blue oak 
Yucca

Grasses
Andropogon barbinodis 
Aristida divaricata 
Bouteloua chondrosioides 
Bouteloua curtipendula 
Bouteloua eriopoda 
Bouteloua gracilis 
Bouteloua hirsuta 
Bouteloua rothrockii 
Eragrostis intermedia 
Eragrostis lehmanniana 
Hilaria mutica 
Leptochloa dubia 
Lycurus phleoides 
Muhlenbergia porter! 
Panicum spp.
Pappophorum muoronulatum 
Sporobolus cryptandrus 
Trichachne californica

Cane beard grass 
Poverty threeawn 
Sprueetop grama 
Sideoats grama 
Black grama 
Blue grama 
Hairy grama 
Rotbrock grama 
Plains lovegrass 
Lehmann lovegrass 
Tobosa grass 
Green sprangletop 
Wolftail 
Bush muhly 
Panic grass 
Spike pappusgrass 
Sand dropseed 
Arizona cottontop

*Aid in identifying species encountered was obtained from 
Arizona Flora by Kearney, T.H. and Peebles, R.H.


