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Highlight 

Average annual diets were similar on lightly and heavily 
grazed ranges, but variability over time did not always 
follow similar patterns on the two grazing treatments, and 
periodic differences in dietary botanical composition re- 
sulted. Goats in this study should be classified in the 
popular sense as “grazers” rather than “browsers.” 

Selectividad de Forraje por Cabras Pastoreando en 
Pastizales sub y sobre Pastoreados 

Resume+ 
El estudio se llevo a cabo en la Estacion Experimental de 

la Universidad de Texas A & M ubicado cerca de Sonora, 
Texas, E.U.A. Se emplearon cabras con “Fistula esofogica 
y canula tipo D” para determinar la composition bo- 
tanica de sus dietas a traves de1 afio cuando pastorean areas 
con sub y sobre pastoreo. 

Segun el promedio de1 afio no hubo diferencias significa- 
tivas entre sus dietas en respect0 a las proporciones de 
ramoneo, hierbas y gramineas pero hubo diferencias entre 
las estaciones. Las dietas en primavera en el area con sub 
pastoreo tuvieron principalmente gramineas y hierbas 
mientras en el area con sobre pastoreo gramineas y especies 
ramoneables. En ambas areas las gramineas fueron muy con- 
sumidas en la Ppoca de Junio a Octubre. 

El pastoreo de las hierbas fue restringido a su disponibil- 
idad pero las gramineas y las especies ramoneables fueron 
consumidas a traves de1 afio dependiendo de su gustocidad. 

De las especies ramoneables el Encino fue el mas preferido. 
Las cabras en el area con sobrepastoreo comieron algunas 
especies ledosas consideradas coma especies indeseables. 
Principalmente 10s tallos y hojas jovenes fueron consumi- 
das. 

Se concluyo que para las condiciones bajo las que se 
hicieron las observaciones, las cabras deben considerarse 
coma consumidoras de gramineas en vez de ramoneadoras. 

Knowledge of the grazing animal’s food habits 
and forage preference is fundamental to designing 
effective grazing systems, evaluating the effects of 
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mitted by the senior author to the Graduate School, Texas 
A&M University. Received May 29, 197 1. 
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tecnia, I.T.E.S.M., Monterrey, Mexico. 

grazing use on plant communities, and formulat- 
ing economical supplementation programs on nu- 
tritionally deficient ranges. Such information as- 
sumes particular importance on rangelands having 
complex use patterns, such as those in the Edwards 
Plateau region of central and western Texas. 
There sheep, cattle, Angora goats, and white-tailed 
deer (Odocoileus virginianus) frequently share 
the same range year-long. The problem of al- 
locating forage among animal species in accord 
with immediate economic priorities, and yet main- 
taining or improving the condition of these ranges 
requires a thorough knowledge of animal’s food 
habits. Unfortunately, little such information is 
available for goats. 

The earliest attempt to scientifically characterize 
grazing habits of Angora goats in the Edwards 
Plateau (Cory, 1927) generally supported the pop- 
ular opinion that goats are browsers, but it also 
illustrated that other classes of forage are used ex- 
tensively. This research indicated that goats spent 
53% of their total feeding time utilizing woody 
forage species, 387$, of their time grazing grass and 
forbs, and the remainder of the time was spent in 
supplementary feeding and miscellaneous grazing 
activities. Later studies in the same area (Fraps and 
Cory, 1940) were designed to study changes in 
forage use over time, and feeding animals were 
observed monthly. Browse was found to comprise 
more than 50% of the diet during all seasons ex- 
cept spring, when 53% of the grazing time was 
spent utilizing forbs. Grass consumption was high- 
est in fall (43y0 of the diet), but never exceeded 
32% at other seasons. Fraps and Cory (1940) also 
observed that goats consistently used a much larger 
number of plant species over the year than either 
cattle or sheep did. 

Recent investigations of the competitive rela- 
tionships between white-tailed deer and domestic 
livestock in the Edwards Plateau (McMahan, 1964) 
suggested that goats select at least 50% of their 
diet from browse species at all seasons on ungrazed 
range, as well as on ranges stocked at rates of 8, 16, 
and 24 acres per animal unit. McMahan’s (1964) 
data also indicated that forb usage was appreciably 
higher on previously ungrazed range than on any 
of the three comparable grazed ranges. 

A major deficiency of many food habits studies 
has been the failure to include data relative to for- 
age availability. Unless such information is avail- 
able, it is difficult to decide if animals used a par- 
ticular species or class of forage because it was 
preferred, or because there was nothing else avail- 
able. Neither of the two early studies (Cory, 1927; 
Fraps and Cory, 1940) presented information on 
forage availability. McMahan (1964) measured the 
“abundance” of available forage and listed season- 
ally preferred species, but did not report quantita- 
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tive data on forage availability. The present study 
measured the botanical composition of goats’ diets 
and the forage available for consumption. Nutri- 
tional properties of these diets will be handled in a 
later paper. 

Methods 
Field research was conducted in two adjacent 80.acre 

pastures on the Texas A&M University Agricultural Re- 
search Station at Sonora, Texas. The lightly grazed pasture 
had been grazed continuously by goats at the rate of 40 
acres per animal unit for the preceding 11 years and was 
classified in “good” range condition according to Soil 
Conservation Service procedures for determining range 
condition. The heavily grazed pasture had been grazed 
at the rate of 13.3 acres per animal unit throughout the 
same period and was classified in “fair” range condition. 
For the purposes of this study, no attempt was made to 
separate the effects of range condition and grazing inten- 
sity on diet, and the combination of these factors in each 
pasture was considered as a “treatment.” The two “treat- 
ments” are referred to as heavily grazed and lightly grazed 
in this paper. 

Mature wether goats (Fig. 1) fitted with esophageal 
fistulae and “Type D” cannulae (Van Dyne and Torell, 
1964) were used to collect 657 representative samples of 
grazed forage during an Il-month period in 1967. Initially, 
six animals were randomly assigned to each of the two 
pastures, but replacements for unusable animals were not 
always available and numbers varied from four to six in 
the lightly grazed pasture and from five to six in the 
heavily grazed pasture. Including replacements, a total of 
18 fistulatcd goats were used during the study. 

Samples were collected once daily for five consecutive 
days beginning the second week in January. This sequence 
was repeated at 3.week intervals through November, giving 
a total of 16 collection periods. During fly-free seasons, 
the fistulated animals remained in their respective pastures 
when not in USC for sample collection. When flys were a 
nuisance, the animals were moved to a screened barn for 
the interim between sample collection periods. An ad- 
justment period of at least five days was allowed when 

animals were replaced on pasture in preparation for a 
sampling period. 

A typical sample collection sequence began by penning 
the animals at dusk, with access to water. At dawn the 
following morning, cannulae were opened, screen-bottom 
collection bags were attached, and the goats were allowed 
to graze freely for a period of 30 minutes to 1 hour. After 
removing the collected samples, the cannulae were closed 
and the animals were released to graze at-will for the re- 
mainder of the day. This operation was conducted simul- 
taneously in the two pastures. 

Immediately following collection, each sample of fistula 
material was thoroughly hand-mixed, subsampled for in 
vitro digestibility analysis, bagged individually in a poly- 
ethylene bag, and frozen at -20 C to wait chemical and 
botanical analysis. 

The botanical analysis was performed on composited 
samples of fistula material representing forage selected 
by a particular goat during a 5-day collection period. 
Samples were prepared for analysis by first handchopping 
the lrozen individual samples until free of clumps, then 
selecting IO-gram (dry weight) aliquots of the chopped 
material from each individual sample, and finally combin- 
ing lhrse aliquots by thorough agitation in a water sus- 
pension. Water was then removed by filtration, and ap- 
proximately 200 grams of the saturated composite sample 
was spread over the floor at a 7.5 x 1% inch laboratory 
tray. This sample was then analyzed microscopically (0.7 x 
-3.5X) by the point frequency procedure of Chamrad and 
Box (1964). One-hundred points were observed on each 
sample and each contact was recorded as browse, forb, or 
grass, and leaf, stem, or fruit. In addition, browse items 
were identified to species. Unidentifiable particles were 
so recorded. 

The forage available for consumption was measured in 
each pasture once during each of four seasons. For pur- 
poses of this study, the seasons were designated as fol- 
lows: winter-December through February; spring-March 
through May; summer-June through August; and fall- 
September through November. Forage production of all 
species was estimated by locating 250 Z-f@ plots in each 
pasture, utilizing a stratified~random sampling design 
(N.A.S.-N.R.C., 1962). The pastures were stratified on 
the basis of soil types (Oakes and Crazier, 1948) and plots 
were allocated proportionally to these strata. All hcr- 
baccous vegetation that occurred in these plots was mea- 
sured by the method outlined by Goebel et al. (195X). 
Plot measurements were projected vertically to include 
all browse and woody wgctation occurring in a 4.7.ft zone 
or horizon of available forage. This zone was predeter- 
mined by measuring the height of the browse-line in the 
heavily graxd pasture. 

Data from botanical determinations on composite sam- 
plcs were analyzed statistically by analysis of variance, us- 
ing least-squares procedures. Pastures and collection 
periods were considered as fixed effects and animals were 
considered as random effects. In this model, the mean 
squares for animals/pastures was the error term for testing 
significance of the main effect, pastures. The mean squares 
of the residual were used as the error term for testing sig- 
nificance of period effects and the pasture x period inter- 
action. Data on available forage were not analyzed statis- 
tically. 
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FIG. 2. Seasonal availability of browse, forbs, and grass on lightly 
and heavily grazed ranges. 

Results 
Forage Availability 

There was consistently more grass available in 
the lightly grazed pasture than in the heavily 
grazed pasture, but grass constituted a greater pro- 
portion of the total available forage in the heavily 
grazed pasture than it did in the lightly grazed 
pasture (Fig. 2). Practically all of the grass avail- 
able during the winter and a large portion of that 
available in spring was the dry, cured material re- 
maining from a favorable growing season the previ- 
ous year. Significant production of new growth 
was not observed in either pasture before early 
April due to abnormally dry weather. Curlymes- 
quite grass4 (Hilaria belangeri) was the dominant 
grass species at all seasons in the heavily grazed 
pasture and during the winter and summer in the 
lightly grazed pasture. Sideoats grama (Bouteloua 
curtipendula) was the dominant grass species on 
the range during spring and fall in the lightly 
grazed pasture. 

More browse was available in the lightly grazed 
pasture than in the heavily grazed pasture (Fig. 2). 

4Seasonal availabilities of individual forage species on the 
two grazing treatments are tabulated in appendices of 
Malechek (1970). 

Table 1. Means and standard errors for the percentages 
of three forage classes in goats’ diets on lightly and 
heavily grazed ranges. 

Lightly grazed Heavily grazed 

Forage class Mean Std. error Mean Std. error 

Grass 49.7 2.6 55.1 2.4 

Forbs 10.9 1.3 7.2 0.9 

Browse 38.9 2.8 37.6 2.7 

In terms of biomass of individual species, prickly- 
pear (Opuntia Zindheimeri) was the dominant 
source of available browse in both pastures at all 
seasons. It usually constituted from 50% to 80% 
(by weight) of the total browse crop in both 

pastures. An exception was the spring season in 
the lightly grazed pasture when pricklypear made 
up 32% of the available browse. The marked in- 
crease in browse availability during fall in the 
lightly grazed pasture was due primarily to in- 
creased pricklypear production. 

Forb production in this locality was heavily de- 
pendent upon autumn and winter precipitation. 
Consequently, the availability of forbs in both 
pastures was low at all seasons (Fig. 2). There 
was, however, a noticeable increase in forb pro- 
duction during the fall, particularly in the 
lightly grazed pasture, in response to late sum- 
mer and early autumn rains. During the three 
seasons when forbs were sufficiently abundant 
to measure on the range, there always were 
more pounds of forbs available in the lightly 
grazed pasture than in the heavily grazed pasture. 

Forage Classes in Diets 

Average diets for goats grazing heavily and 
lightly stocked ranges are presented in Table 1. 
There were no significant (P < .05) differences 
between mean animal diets from the two pastures 
for any of the three respective forage classes in diets 
(Table 2). However, comparisons and evaluations 
of herbivores’ diets on the basis of annual means 

Table 2. Analysis of variance for the percentages of three 
forage classes in goats’ diets on lightly and heavily grazed 
ranges. 

IIegrees 
Source of 

Mean squares 
of 

variation freedom Grass Forbs Browse 

Pastures 1 786.5 529.2 35.3 

Animals/pastures 16 361.5 207.5”” 507.0”” 

Periods 15 2626.0** 349.0”” 2543.2”” 

Pastures x periods 15 528.1”” 178.4”” 664.2”” 

Residual 115 212.2 38.2 259.4 

** P<.Ol 
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FIG. 3. Percentages of grass, forbs, and browse in goats’ diets on 
lightly and heavily grazed ranges. 

are of questionable value, where extensive season- 
to-season variation in diet composition is present 
(Fig. 3). Differences among periods were highly 
significant (P < .Ol) for all three dietary forage 
classes. The overall pattern of variability in the 
two pastures was similar. Statistical comparisons 
for individual periods (Kramer, 1956) revealed 
only six periods of the 16 when differences existed 
between pastures for a dietary forage class. For 
example, in January (Period l), there was more 
grass selected on the heavily grazed range, but by 
mid-March (Period 4), the pattern of diet selec- 
tivity had reversed in the two pastures, and goats 
on lightly grazed range were selecting more grass 
and less browse than those on heavily grazed range 
(Fig. 3). 

An abrupt alteration of dietary composition was 
observed on both pastures in early April (Fig. 3), 
when grass content of diets dropped to the lowest 
point in the study. Browse, primarily the newly 
emerged leaves of the deciduous shin oak (Quercus 
fmngens var. vaseyana), constituted the bulk of 
diets on both ranges at that time but forb consump- 
tion was appreciably greater in the lightly grazed 
pasture. 

Grass was the major class of forage consumed on 
both grazing treatments throughout the period 
from June to mid-October (Fig. 3). Diets in either 
pasture rarely contained more than 30% browse 
or 15% forbs during this time. There was no dif- 
ference between pastures with respect to either 
browse or forb contents of diets throughout the 
June-October period. 

Samples of ingested material from late October 
and November collections showed the proportion 
of browse to be rapidly increasing in late autumn 

Table 3. Percentages of individual species of browse in goats’ diets on lightly and heavily grazed ranges. 

Periods 

Species 

Winter Spring Summer Fall Winter 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean 

Plateau Oak 

Shin Oak 

Junipers 

Pricklypear 

Tasajillo 

0 ther Browse3 

L.1 62 12 12 0 3 0 0 0 0 0 0 0 0 0 0 0 5 
H. 32 28 12 0 0 0 0 0 0 0 0 0 0 0 0 0 5 
L. 0 0 0 4 34 53 42 24 21 40 16 22 30 21 44 5s 26a2 
H. 0 0 0 5 56 36 34 31 15 22 5 19 16 10 32 6 1Sa 
L. 4 2 18 4 0 0 0 0 0 0 0 0 0 1 6 6 3b 
H. 6 10 8 20 2 3 2 1 2 0 0 0 0 3 5 31 6b 
L. 3 21 9 0 3 0 0 0 0 2 1 0 1 0 0 3 3 
H. 6 9 6 26 1 1 4 2 1 8 1 1 0 0 0 0 4 
L. 0 19 2 0 0 3 0 0 0 0 0 0 0 0 0 1 
H. 2 5 5 4 0 1 3 0 1 0 0 1 0 0 1 26 3 
L. 0 1 0 0 10 1 1 0 0 0 0 0 0 0 0 0 1 
H. 0 0 0 1 16 4 3 3 1 0 0 1 0 0 0 0 2 

IL. signifies lightly grazed; H. signifies heavily grazed. 
2Means with same letter are significantly (P < .05) different. 
aIncludes Sacahuista, Elbowbush (Forestiera fiubescens), Hackberry (Celtis reticulata), pricklyash (Zunthoxylum chm-herdus), Cat- 

claw (Acacia greggig, and Agarito (Berberis trifoZioZutu). 
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diets in both pastures, while the proportions of 
grass and forbs were decreasing correspondingly. 

In addition to the conventional woody shrub or 
tree species, the browse category in this study in- 
cluded such species as pricklypear, tasajillo (O@n- 
tia leptocaulis), and sacahuista (Nolina texana). 
Browse in diets was, therefore, identified to spe- 
cies to explain as nearly as possible the variability 
between pastures and among periods. Percentages 
of individual browse species found in diets are 
tabulated in Table 3. 

Plateau oak (Q1cerc1ls virginiana var. fusiform,is) 
was the major browse species in diets on both 
treatments in January and early February. Al- 
though an evergreen, this tree characteristically 
sheds much of its foliage in February and March, 
and replacement by new leaves was delayed by 
droughtly conditions the year of the study. Hence, 
little oak forage was available during February 
and March and heavy use of pricklypear and juni- 
pers (Juniper-us asheri and J. pinchoti) was ob- 
served. Shin oak essentially replaced other browse 
species in diets from the time of leaf emergence in 
early April until frost-kill in early November. 
Heavy use of junipers and tasajillo was noticed 
in late November on heavily grazed range. 

LIGHTLY GRAZED 

. 

L 6om 

k 
LEAVES . 

240, 

. 

2D- 

PERIODS 

HEAVILY 6RAZED 

1-6 
L 

i3 
a 

t4 1 2 

LEAVES 

Although no significant differences were ob- 
served between pastures with respect to yearly 
averages of forage classes in diets (Table Z), the 
means of two species in the browse category did 
differ between pastures (Table 3). Specifically, 
goats on lightly grazed range selected more shin 
oak and less juniper than did goats on heavily 
grazed range. 

Jan I feb 1 Mar 1 ADr 1 Mav 1 Jun I Jul I Aua I Sep I Ott I Nov 
PERIODS 

Plant Parts in Diets 

Leaves were the major plant part constituent in 
diets on both grazing treatments throughout the 
year (Fig. 4), and there were significantly (P < .lO) 
more leaves and fewer stems consumed on lightly 
grazed range (Table 4). Samples from goats on 
lightly grazed average 88% leaves and 10% stems 
for the year, compared to 83% leaves and 15% 
stems for samples from goats on heavily grazed 
range. Fruits were a minor part of the diet averag- 
ing approximately 3% and 2% for the lightly and 
heavily grazed pastures, respectively. 

FIG. 4. Percentages of leaves, stems, and fruits in goats’ diets on 
lightly and heavily grazed ranges. 

Both pastures were highest in dietary fruits in 
September and early October. Seedheads of side- 
oats grama and hairy tridens (Erioneuron pilosum) 
were the major fruit items in the lightly grazed 
pastures, whereas, seedheads of hairy tridens and 
oak mast were equally important in the heavily 
grazed pastures. 

Variability over time was highly significant for 
all three dietary plant parts (Table 4), but not 
nearly as extensive as that observed for dietary for- 
age classes (Table 2). The pattern of variability 
over time was similar in the two pastures for the 
fruit category, but dissimilar for stems and leaves 
(Fig. 4). Pricklypear pads and the cylindrical joints 
of tasajillo were included in the stems category, and 
the relatively high percentages of stems observed in 
late winter and early spring (Fig. 4) were largely 
reflections of high percentages of these two species 
in diets (Table 3). 

Table 4. Analysis of variance for the percentages of three 
plant parts in goats’ diets on lightly and heavily grazed 
ranges. 

Source of 
variation 

Degrees 
of 

Mean squares 

freedom Leaves Stems Fruits 

Pastures 
Animals/ pastures 
Periods 
Pastures x periods 
Residual 

1 739.7-t 569.9t 1.7 
16 200.4** 229.6”” 16.5” 
15 290.8”” 494.5”” 50.3** 
15 182.5** 21s.o** 7.5 

115 75.3 72.0 7.3 

** P < .Ol; * P < .05; t P < .lO. 
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Discussion 
Forb consumption by goats in this study was 

probably restricted by limited availability, partic- 
ularly during spring on the heavily grazed range. 
However, availability of forbs on the range was 
no reliable index of amounts in diets. For exam- 
ple, forbs were highly preferred in spring, and at 
one period on lightly grazed range, comprised al- 
most 30% of the diet, even though there were fewer 
than 10 lbs./acre available on the range at the 
time. Previous work by Kothmann (1968) sug- 
gests that during more favorable years, forb avail- 
abilities ranging from 70 to 250 lbs./acre could be 
expected in the area. 

Levels of grass in diets during spring, summer, 
and fall appeared to parallel the growth of warm- 
season perennial grasses in the area. This is not 
unusual as grazing animals are known to select 
for green, succulent forage (Heady, 1964). How- 
ever, the extent of grass use by goats in this study 
was surprising, in view of results of obtained by 
Fraps and Cory (1940) and McMahan (1964). Both 
of these previous investigations showed browse to 
be, by far, the most important class of dietary for- 
age during summer and fall. Their results were 
based on ocular observations of single animals. In 
the present study, the basic data group was a mean 
calculated from the analysis of grazed samples from 
at least four and usually six animals. Studies of 
individual animal variability in forage selectivity 
(Van Dyne and Heady, 1965) indicate that results 
from single animal studies may be of very limited 
value for drawing valid conclusions. 

Grass received somewhat heavier use in the 
heavily grazed pasture than in the lightly grazed 
pasture during most of the summer and fall, but 
differences in dietary grass in the two pastures at 
a particular time were never statistically signifi- 
cant. Furthermore, the general trends for percent 
of grass in the diets were similar in the two pastures 
at this time. Therefore, it is likely that the heavy 
grass usage in the summer and fall was a true re- 
flection of animal preference and not the result of 
forced utilization caused by a shortage of browse. 
Had browse been the most preferred forage at that 
time, it would have been used more extensively in 
the lightly grazed pasture where there were rela- 
tively large supplies of palatable browse available. 

Comparing results from this study to those of 
Kothmann (1968) suggests the possibility of direct 
competition between sheep and goats for grass in 
summer, where the two species are grazing com- 
mon range. Working in other pastures on the 
Sonora Research Station during a different year, 
he found sheep on heavily grazed range selected 
from 70% to 90% of their diet from grass during 
the June-September period. This corresponded 
to the period of peak grass use by goats in the 

present study. Sheep on lightly grazed range se- 
lected a diet containing about 55% grass during 
this time. 

Oak mast has been an important food item dur- 
ing fall in other investigations (Fraps and Cory, 
1940; McMahan, 1964). Because of the winter and 
spring drought, very few acorns were produced 
the year of our study. 

Summary and Conclusions 

Diets selected by esophageally cannulated An- 
gora goats were compared on lightly grazed, good 
condition range and heavily grazed, fair condition 
range. 

Averaged over all collections, diets selected on 
the two grazing treatments did not differ greatly 
in their respective proportions of browse, forbs, 
or grass. There were, however, periodic differ- 
ences between pastures for all three forage classes 
in diets. The most noticeable was during early 
spring, when grass and forbs constituted the bulk 
of the diet on lightly grazed range, while grass and 
browse were the most important dietary com- 
ponents on heavily grazed range. 

Grass was an especially important food item on 
both ranges from June to October, and dietary 
levels during this period of time appeared to par- 
allel the growth of warm-season perennial grasses 
in the area. 

Forb consumption in winter and spring was 
limited by availability, but use of grass and browse 
throughout the year was generally a function of 
the relative palatabilities of individual species 
constituting the two classes of forage. With the 
possible exception of forbs on heavily grazed range, 
availability of a particular forage class on the range 
was not a consistent indicator of the dietary use 
of that forage class. 

Goats on both grazing treatments preferred 
leaves over stems and fruits. There were signifi- 
cantly more leaves and fewer stems in the diet 
under light grazing than under heavy grazing, but 
fruit consumption on the two treatments was 
similar. 

The amount of juniper and shin oak in diets 
differed significantly between pastures, even though 
the average browse content of the diets did not dif- 
fer on the two treatments. Shin oak was consist- 
ently the most important species of dietary browse 
during the period of the year when it was available. 

Results of this study indicate that goats could be 
classified as “grazers” during a great part of the 
year than they could be classified as “browsers.” 
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Highlight 

The seasonal dry-weight composition of the diet of walkingstick insects 
collected on sandhill rangeland in northeastern Colorado was determined by 
microscopic examination of crop contents. The walkingstick was found to be 
monophagous and highly selective in its feeding habits. Slimleaf scurfpea com- 
prised essentially 100% of its seasonal diet. Preference indices were calculated 
from herbage availability data. The frequency of plants in the habitat and the 
frequency of plants in the diet of the walkingsticks were not correlated. 
Walkingsticks may compete with cattle for high-protein forage. 

Insects are often referred to as 
minor biotic factors influencing 
forage supply and plant compo- 
sition in grassland ecosystems. To 
a certain extent insects cause some 
damage to plants of every terrestrial 
community, either directly by feed- 
ing, or indirectly as vectors of di- 
sease organisms (Oosting, 1956). A 
few instances of insects affecting 
plant composition and succession 
have been reported (Dibble, 1940; 
Allred, 194 1; Humphrey, 1962); 
however, plant ecologists do not 
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assign an important role to the 
insect fauna that are associated 
with vegetation. Workers in bio- 
logical control have shown that 
certain insects have a capacity to 
greatly reduce the abundance of 
certain plants and obviously they 
may be potent factors in influencing 
plant composition in their native 
habitats (National Academy of Sci- 
ences, 1969). 

The evaluation of forage con- 
sumption by insects is complicated 
by many factors, including popula- 
tion densities, species diversity, and 
feeding habits. A complete under- 
standing of dietary competition be- 
tween herbivores and of energy 
flow and nutrient cycling in grass- 
land ecosystems depends upon an 

exact knowledge of food habits and 
preferences of individual species. 

The purpose of this study was to 
determine the food habits and 
feeding preferences of the walking- 
stick, Diapheromera uelii (Orthop- 
tera: Phasmidae), (Fig. 1) on sand- 
hill rangeland in northeastern 
Colorado. 

Methods and Materials 

The study area was a 40 ha 
pasture on the Eastern Colorado 
Range Station, located 27 km north 
of Akron, in Washington County, 
Colorado. The pasture had been 
lightly grazed by cattle (4 ha/steer) 
during the 5 summer months for 
13 years prior to this study. The 
climate of the area is semiarid with 
an average annual precipitation of 
about 38 cm, most of which comes 
as rain during the growing season. 
The frost-free season is from May 
until early October. The study was 
restricted to the “deep sand” range 
site where soil textures are sandy 
loam and lolamy sand. The topog- 
raphy is dune type with no defi- 
nite drainage patterns. 

The study area is in a Bouteloua- 
Calamovilfa-Stipa-Artemisia associa- 
tion in the mixed-grass prairie in 
which grasses make up about 80% 
of the total dry weight of above- 
ground vegetation, and forbs about 
6%. The vegetation on the study 


