
al dietary sampling and relying on fecal samples alone for the 
wild ones. In sampling diets of free-ranging nondomesticated 
herbivores, costly training and care of fistulated individuals 
may be reduced by replacing them with readily handled 
domestic ones. 

Literature Cited 
Cochran, W. G. 1963. Sampling techniques. 2nd ed. John Wiley and 

Sons, Inc., New York. 413 p. 
Free, J. C., R. M. Hansen, and P. L. Sims. 1970. Estimating the dry 

weight of food plants in feces of herbivores. J. Range Manage. 
23: 300-302. 

Peden, D. G. 1972. The trophic relations of Bison bison to the short- 
grass plains. PhD Diss. Colorado State Univ., Fort Collins. 134 p. 

Sims, P. L., and J. S. Singh. 1971. Herbage dynamics and net primary 
production in certain ungrazed and grazed grasslands in North 

America, p. 59-124. In N. R. French [ed.] Preliminary analysis of 
structure and function in grasslands. Range Sci. Dep. Sci. Ser. No. 
10. Colorado State Univ., Fort Collins. 

Slater, J., and R. J. Jones, 1971. Estimation of the diets selected by 
grazing animals from microscopic analysis of the faeces-A warning. 
J. Aust. Inst. Agr. Sci. 37:238-239. 

Sparks, D. R. 1967. Estimating percentage dry weight in diets. J. Range 
Manage. 21:203-208. 

Starr, G. M. 1961. Microscopic analysis of faeces, a technique for 
ascertaining the diet of herbivorous mammals. Aust. J. Biol. Sci. 
14: 157-164. 

Starr, G. M. 1968. Diet of kangaroos (Megaleia rufa and Macropus 
robustus) and Merino sheep near Port Hedland, Western Australia. 
Roy. Sot. Western Aust. J. 5 1:25-32. 

Williams, 0. B. 1969. An improved technique for identification of 
plant fragments in herbivore feces. J. Range Manage. 22:5 l-52. 

A Simple Field Technique 

for Identification of Some Sagebrush Taxa 

RICHARD STEVENS AND E. DURANT 
McARTHUR 

Highlight: A technique has been de- 
veloped that provides an on-the-spot field 
test to aid in identification of some sage- 
brush taxa. Seeds, dried or green crushed 
leaf material, or stem cambium of various 
sagebrush taxa will produce distinctive 
shades of blue when wet and placed under 
longwave ultraviolet light. The technique is 
particularly helpful in separation of Artemi- 
sia tridentata subsp. tridentata from A. tri- 
dentata subsp. vaseyana. Subspecies vaseyana 
extracts are blue, whereas those of subsp. 
tridentata are not. All taxa producing blue 
water extracts are preferred by mule deer. 

Recent observations have demon- 
strated that palatability on winter 
ranges of some sagebrush taxa relates 
closely to chromatographic patterns 
(Hanks et al., 197 1, 1973; Hanks and 
Jorgensen, 1973). Taylor et al. (1964) 
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noted the differential fluorescence in 
moist seeds of Artemisia tridentata 
subsp. tridentata and subsp. vaseyana 
under ultraviolet light. Subspecies 
vaseyana seeds fluoresce and subsp. 
triden ta ta seeds do not. We have 
observed that different shades of blue 
are apparent in various sagebrush taxa 
immediately after application of water 
under longwave ultraviolet light (e.g., 
black light lamps M-16 for use in the 
field or UV-21 for laboratory use from 
Ultraviolet Products Inc., San Grabriel, 
Calif.). This test is effective on fresh or 
dried material (crushed leaves, seeds, 
or broken stems) any time of the year. 

Because of the technique’s sim- 
plicity and ease of use, it should prove 
useful for identifying sagebrush taxa. 
Taxa cannot be distinguished solely by 
color differences of water extract, but 
the color differences conveniently 
dovetail, so that taxa most likely to be 
confused on the basis of morphologi- 
cal criteria are in different color 
groups (Table 1); e.g., the subspecies 
of big sagebrush (A. tridentata). Sub- 
species triden tata extracts show little 
color, whereas those of subsp. 
vaseyana are an intense blue. The third 
subspecies, wyomingensis, is recog- 
nized by a light-blue water extract. 

Extracts of a larger statured ecotype of 
subsp. wyomingensis from north- 
central Nevada (Brunner, 1972) show 
more blue than those of subsp. 
wyomingensis collections from 
western Wyoming. Artemisia triden- 
tata subsp. triden tata and A. triden tata 
subsp. wyomingensis cannot always be 
separated by the color test, but the 
short stature and spatulate leaves of 
the latter subspecies contrast with the 
taller stature and narrow leaves of 
subsp. triden tata. 

Color extracts are helpful in identi- 
fying some palatable species and eco- 
types; e.g., two forms of A. nova have 
been identified (Tables 1 and 2) and 
designated as forms (a) and (b). 
Artemisia nova (a) tends to be more 
palatable and produces a bluer extract 
than A. nova (b). Beetle (1960) and 
Winward and Tisdale (1969) also 
noted two forms of A. nova. 

High preference is shown by mule 
deer for all taxa producing blue ex- 
tracts. The intensity of the blue can be 
taken as a palatability indicator with 
two notable exceptions: A. tridentata 
subsp. wyomingensis, which exhibits 
little color, is highly palatable and A. 
bigelovii, which lacks color, is also 
palatable. 

Table 1. Qualitative water soluble extract color groups of some Tridentatae taxa. 

Intense blue Light blue Pale blue to colorless 

A. arbuscula A. cana A. bigelovii 
A. longiloba A. rigida A. nova (b) 
A. nova (a) A. tridentata wyomingensis A. tridentata trlaentata 
A. rothrockii A. tripartita 
A. tridentata vaseyana 
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Table 2. Quantitative water extract differences of six sagebrush taxa as 
determined with a spectrophotometer. Low percent transmittance indi- 
cates blue extract. Data are from foliar material. 

Percent transmittance Number of 

Taxa Mean’ Range accessions 

A. y1ou~ (b) 43 ab 31-49 4 
A. tridentata tridentata 41 ab 29-55 15 
A. tridentata wyomingensis 33b 30-38 6 
A. nova (a) 18 c 12-25 5 
A. tridentata vaseyana 12c 6-18 13 
A. longiloba 5d 4-5 3 

’ Means followed by the same two letters are not significantly different, 
those sharing only one common letter are significantly different at the 
5% level, and those sharing no common letters are significantly different 
at the 1% level. 

When a color difference in leaf 
extract is not discernible and a differ- 
ence in palatability exists between or 
within taxa, a wet cambium usually 
exhibits a color difference. 

In order to quantify and test signifi- 
cance of color differences of certain 
sagebrush taxa, some standard labora- 
tory procedures were employed. Foliar 
material from about 50 widely 
occurring accessions of Tridentatae 
was collected. A mortar and pestle was 
used to pulverize air-dried foliar mate- 
rial. A lOO-mg sample was mixed with 
50 ml of distilled water, shaken for 30 
set, allowed to extract for an addi- 
tional 2-l/2 min, and filtered through 

Whatman No. 4 filter paper. The per- 
cent of light transmittance of the 
filtrate was measured with a Beckman 
Spectronic 20 Spectrophotometer at 
364 rnp. An analysis of variance test 
was employed to determine whether 
significant color differences occur 
between Artemisia taxa. Quantitative 
color differences between taxa are 
shown on Table 2. 

C omparison of two-dimensional 
chromatograms of both water- and 
alcohol-soluble extracts of foliar mate- 
rial indicated that the blue compounds 
are principally the coumarin deriva- 
tives and their glycosides described by 
Shafizadeh and Melnikoff (1970). 

Literature Cited 

Beetle, A. A. 1960. A study of sagebrush, 
the section Tridentatae of Artemisia. 
Univ. Wyo. Agr. Exp. Sta. Bull. 368. 
83 p. 

Brunner, J. R. 1972. Observations on 
Artemisia in Nevada. J. Range Manage. 
25 :205-208. 

Hanks, D. L., J. R. Brunner, D. R. Cbristen- 
sen, and A. P. Plummer. 1971. Paper 
chromatography for determining palata- 
bility differences in various strains ot’ big 
sagebrush. Forest Serv., U. S. Dep. Agr. 
USDA Forest Serv. Res. Pap. INT-101. 9 

Hss, D. L., and K. R. Jorgensen. 1973. 
Chromatographic identification of big 
sagebrush seed. J. Range Manage. 
26:304. 

Hanks, D. L., E. D. McArthur, R. Stevens, 
and A. P. Plummer. 1973. Chro- 
matographic characteristics and phylo- 
genetic relationships of Artemisia, sec- 
tion Tridentatae. Forest Serv., U. S. Dep. 
Agr. USDA Forest Serv. Res. Pap. INT- 
141. 24 p. 

Shafizadeh, F., and A. B. Melnikoff. 1970. 
Coumarins of Artemisia tridentata ssp. 
uaseyana.. Phytochemistry 9: 1311-1316. 

Taylor, R. L., L. S. Marchand, and C. W. 
Crompton. 1964. Cytological observa- 
tions on the Artemisia tridentata 
(Compositae) complex in British Co- 
lumbia. Can. J. Genet. Cytol. 6:42-45. 

Winward, A. H., and E. W. Tisdale. 1969. A 
simplified chemical method for sage- 
brush identification. Forest Serv., U. S. 
Dep. Agr., Intermountain Region. Range 
Improv. Notes 14(3):1-4. 

Grazing Management Terminology 
In order to communicate ideas one 

needs a set of terms with clear and 
precise meanings. Grazing management 
terminology has been confusing ever 
since Jared Smith recommended the 
regular deferment of grazing to 
improve and maintain range condition. 
Heady (197O)l in a review of grazing 
system terms stated: “The term used 
to label a system seldom defines the 
design of that system.-Therefore, a 

‘Heady, Harold F. 1970. Grazing Systems: 
Terms and Definitions. J. Range Manage. 
23:59-61. 

writer or a speaker cannot be fully 
understood unless he describes his 
system in more detail than simply 
naming it.” It is my purpose to define 
a set of terms applying to grazing 
management and to present a proce- 
dure for nomenclature of grazing 
systems that will aid in defining the 
design of the system. 

Grazing management is a broad 
term which may be defined as: The 
manipulation of livestock grazing to 
accomplish a desired result. As such, 
grazing management may include prac- 
tices such as deferred grazing or use of 
a grazing system. A grazing manage- 

ment plan is a program of action 
designed to secure the best practicable 
use of the forage resources. 

There are several terms used to 
describe types of grazing management 
which need precise definitions. Several 
other terms should be dropped 
because they cannot be precisely de- 
fined. Those terms which need defin- 
ing are continuous grazing, in term itten t 
grazing, deferred grazing, grazing sys- 
tem, and rotational grazing. Most con- 
fusion arises from the nomenclature of 
grazing systems with alternate periods 
of grazing and rest. The definitions 
proposed are as follows: 
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