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Among the primary indices of 
r an g e condition and, concomi- 
tantly, of range management 
success, is the measure of in- 
crease or decrease in undesirable 
plants. Other primary indices are 
those of forage density and char- 
acter in relation to usable climax, 
and of soil fertility and erosion 
conditions. Together, these in- 
dices comprise what we might 
call the vital statistics of range 
management. As such they com- 
pare in significance with birth, 
infant mortality, disease inci- 
dence and adult death statstics 
for the human species. In concise 
summary fashion they tell us 
how we are progressing. By 
analysis they can tell us much 
of what needs to be done, and 
where it needs to be done, to 
improve our situation. 

A great deal of space in the 
early literature on range plants 
was devoted to identification, 
botanization, habitat studies, eco- 
logical relationships, and general 
distribution of undesirable mem- 
bers of the range plant commu- 
nity, particularly the more dan- 
gerously poisonous ones. More 
recently, much effort has gone 
into study of life histories and 
life processes of these plants, and 
into recording their responses’to 
a wide range of treatments de- 
signed to reduce or eliminate 
them. 

Notwithstanding the we al t h 
and diversity of information ac- 
cumulated through these efforts, 
there still exists no comprehen- 
sive statement of the economic 
distribution of undesirable range 
plants, upon which concerted 
plans for further control re- 
search and action might be 

based. In a previous article 
(Jour. Range Man’gt, 12: 64-68. 
1959) the author has presented 
data demonstrating the presence 
of more than 863,000,OOO acres of 
undesirable plants on major 
range areas in the United States 
and Canada. It was also demon- 
strated that projection of present 
control programs to cover this 
entire acreage would mount into 
many billions of dollars. These 
figures point to the need for 
.more accurate information upon 
which to organize what plainly 
is to be a long and costly battle. 
The following discussion will ex- 
amine some of the problems and 
suggest some steps to be taken 
in gaining that information. 

The previous article discussed 
in a general way the relation- 
ships of various factors affecting 
success of plant control, with em- 
phasis on the continuing need to 
follow good range management 
practices in order to hold the 
gains made through spray pro- 
grams, reseeding, and other plant 
controls. That article brought 
together, but did not discuss, esti- 
mates by representative range 
authorities in the major range 
regions of the United States and 
Canada on the extent of occur- 
rence of the chief undesirable 
range plants. Space did not per- 
mit, however, a showing of dis- 
tribution by regions, relative im- 
portance in particular regions, 
nor any qualitative evaluation of 
the various figures. The present 
article includes further details 
on the quantitative data (Tables 
1 and 2)) but is more concerned 
with their qualitative signif i- 
cance. 
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Standardization of 
Terms Needed 

The estimates of acreage and 
of relative importance of differ- 
ent plants in particular regions, 
presented here, must be recog- 
nized as indicative only. Lack of 
generally accepted and well de- 
fined boundaries for the various 
range regions imposes one obvi- 
ous limitation on accuracy of 
these acreage estimates. Thus, 
while most readers will find the 
region names used in Table 1 
fully familiar, wide variation 
exists in the boundaries set for 
these areas in the literature 
which has dealt with them from _ 
the diverse standpoints of cli- 
mate, vegetation, soils and ge- 
ology, each of which has its own 
important bearing on the end 
problems of how best to manage 
the resultant range resources. 

As a guide to cooperators in 
this instance, the author speci- 
fied general boundaries for these 
regions, as shown in the footnote 
to Table 2. Indulgence of readers 
having in mind other or more 
closely defined boundaries is 
asked on the ground that the 
boundaries here used served 
their intended purpose by reduc- 
ing overlap of estimates on ad- 
joining regions, and by permit- 
ting a broad summary of the 
total acreages involved. How- 
ever, as will be discussed, there 
is need for a standard naming 
and delineation of range regions 
for both research and operational 
applications. 

Another recognized limitation 
on accuracy of the figures here 
presented is the evident use by 
some cooperators of a net species 
acreage concept, as opposed to 
the concept of acreage requiring 
treatment for control purposes. 
For example, Table 1 reveals an 
estimate by one authority of only 
50 acreas of death camas (Ziga- 
denus spp.) in the Central Rocky 
Mountain region, whereas 5,000,- 
000 acreas of this plant is re- 
ported by another authority for 
the Great Basin region. The dif- 
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ficulty of forming meaningful 
area estimates for species which 
commonly occur either as infre- 
quent dense populations in lim- 
ited habitat, such as water hem- 
lock (Clcuta spp.) , or as thinly 
scattered occupants of a wide 
habitat, such death camas, or 
loco (Astragalus spp.), is re- 
flected in the frequent “no esti- 
mate” reports on such plants by 
cooperators. 

Even where uniform estima- 
tion is achieved and accurate 
acreages of occurrence estab- 
lished, these acreages may not 
be uniformly significant from 
the management standpoint. At 
one extreme are highly poison- 
ous plants such as hemlock and 
tall larkspur (Delphinium spp.) , 
a few scattered patches of which 
may make several thousand 
acres of range unusable. At the 
opposite extreme are many 
plants not harmful in them- 
selves, or not present in suffi- 
cient density to dominate the 
plant cover, yet whose space we 
would prefer to have taken by 
valuable forage. In this group 
we may list the pigweed (Ama- 
runthus spp.), sandbur (Cench- 
TUS puuciflorurn) and Russian 
thistle (SuZsoZu spp.) of the Cen- 
tral Great Plains. . 

Finally, it should be noted that 
the inquiry on which the figures 
in this article are based called 
for estimates only on the ten 
most important undesirables in 
each region. This explains the 
absence of many familiar poison- 
ous plants, as well as other un- 
desirables. A complete listing of 
undesirables doubtless w o ul d 
swell the total acreage signifi- 
cantly. 

With the foregoing limitations 
in mind, the acreages listed in 
Table 1 may be viewed as show- 
ing, in a general way, the relative 
importance of the listed plants in 
the different regions. This table 
also shows the range of distribu- 
tion, in economically significant 
quantity, of each listed plant by 
range regions. Table 2 lists the 

controls recommended for those for 12 of the 23 herbaceous plants 
plants for which control is con- listed, chemicals are the only 
sidered practical, and the costs controls recommended, and that 
experienced in applying those chemicals are recommended for 
controls. either alternative use or use in 

combination with other controls 
Chemical Controls Dominate on an additional 9 plants, leaving 
In Table 2 it will be noted that only two plants on which chem- 

Table 2. Undesirable range plants: Pari 1, Herbaceous. 
Recommended control methods and estimated control costs. 

Plant Species _~ 
Recommended Control, 
By Range Region1 

Estimated 
COpn,toLcC,.st 

Actinea richardsonii (Pingue) 

Astragalus spp. (Loco) 

Centauria maculosa (Spotted 
knapweed) 

Cicuta spp. (Water hemlock) 

Cirsium arvense (Canadian 
thistle) 

Delphinium spp. (Tall larkspur) 

(Low larkspur) 
Elymus caput-medusae (Medusa 

rye) 

Halogeton glomeratus (Halogeton) 

Hypericum perforatum 
(Goatweed) 

Lupinus spp. (Lupine) 

Madia glomerata (Tarweed) 

Oxytenia acerosa (Copperweed) 
Oxytropis spp. (Crazyweed) 

Ranunculus alismaefolius 
(Buttercup) 

Salvia aethiopis (Mediterranean 
sage) 

Senecio jacobaea (Tansy ragwort) 
Suckleya suckleyana (Poison 

suckleya) 
Taraxacum officinale (Dandelion) 
Tribulus terrestris (Puncture vine) 
Veratrum calif ornicum (False 

hellebore) 
Wyethia spp. (Mule’s ears) 

Xanthium spp. (Cocklebur) 

Zigadenus spp. (Death camas) 

Chemical (CRM) $ 4.50 
Chemical (NIM) 2.50 - 6.00 
Chemical (CGP) 2.00 
Chemical (SGP) 2.50 - 4.00 
Chemical (NRM) 10.00 

Chemical ( PNw ) 

Chemical (CRM) 
Chemical (PNw ) 
Chemical (NRM) 
Chemical ( PNw ) 
Chemical (C-S) 
Chemical & Biological (NIM) 
Chemical (NIM) 
Chemical (CRM) 
Chemical (CGP) 
Cultural (PNw ) 
Management & cultural (C-S) 
Management & cultural (NIM) 
Cultural (NIM) 
Chemical (C-S) 
Cultural (NIM) 
Chemical & Cultural (NIM) 
Management & chemical (CRM) 
Biological & management (PNw ) 
Chemical & cultural (NIM) 
Biological & chemical (NRM) 
Chemical (PNw) 
Chemical (NIM) 
Burning & cultural (NIM) 
Chemical (NRM) 
Chemical (CRM) 
Chemical (CRM) 
Chemical (CGP) 
Cultural (C-S) 
Cultural & chemical (C-S) 
Chemical ( PNw ) 

Chemical & management (PNw) 
Cultural (CGP) 

8.00 - 10.00 
4.00 

20 .oo plus 
10.00 
8.00 - 10.00 
6.00 - 10.00 
5.00 
2.50 - 6.03 
4.00 - 4.50 
3.00 

10.00 - 15.00 
8.00 

12.00) 
8.00 - 10.00 
6.75 
8.00 - 10.00 
1.50 - 4.00 
7.50 
5.00 
5.00 - 10.00 
2.00 - 3.00 
3.00 
3.50 
0.50 - 10.00 

10.06 
7.00 
3.00 
2.00 
7.00 - 8.00 

12.00 
10.00 plus 

10.00 plus 
1 .OQ 

Chemical (CP) 2.25 
Chemical (CGP) 2.00 
Cultural & chemical (C-S) 15.00 

Cultural (C-S) 
Cultural & chemical (C-S) 
Chemical (NIM) 
Chemical (NRM) 
Chemical (CRM) 
Chemical (CRM) 
Chemical (CRM) 
Management & chemical (CP) 

8.00 - 10.00 
15.00 
2.50 - 5.00 
2.00 - 3.50 
4.00 
6.00 
4.00 
3.50 
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ical controls are not recom- 
mended at all. Likewise, chem- 
ical control is recommended by 
one or more authorities for 18 
of the 25 woody plants listed. By 
contrast, management alone is 
not recommended for control of 
any of the listed undesirables, 
and even in combination with 
other treatments it is r ec om- 
mended for only 5 herbaceous 
and none of the woody plants. 

Table 2. Undesirable range plank. Part 2, Woody. 
Recommended control methods and estimated control costs. 

Plant Species 
Recommended Control, 
By Range Region 

Adenostoma fasciculatum 
(Chamise) 

Alhagi camelorum (Camel thorn) 

Arctostaphylos spp. (Manzanita) 

This comparison must not be 
taken to justify the conclusion 
that management no longer is 
important as a factor in control 
of undesirable range plants. As 
pointed out in the previous arti- 
cle, without accompanying good 
management no other form of 
control of undesirable plants can 
be expected to succeed more 
than temporarily, since bad man- 
agement will insure the destruc- 
tion of any gains made by means 
other than management. We may 
properly conclude, however, that 
chemical and other means now 
available are effective in en- 
abling us to establish higher lev- 
els of range productivity by re- 
ducing or eliminating the unde- 
sirables, and in this respect are 
a powerful tool in aid of man- 
agement. The questions of (1) 
how lasting, or (2) how profit- 
able these controls may be are 
not answered by the data here 
considered. 

Artemisia californica 
(California sage) 

Artemisia cana, frigida & 
tridentata (Mixed sagebrush) 

Artemisia jilifolia (Sand sage) 

Artemisia tridentata 
sagebrush) 

(Big 

Chrysothamnus spp. 
(Rabbitbrush) 

Coleogyne ramosissima 
(Northern blackbrush) 

Eleagnus comutata (Wolf willow) 
Flourensia cernua (Southern 

blackbrush or tarbrush) 
Gutierrezia spp. (Snakeweed 

or broomweed) 
Juniperus spp. (Juniper) 

Chemical, burning, and cultural 
Chemical, burning, and cultural 
Chemical (C-S) 
Unspecified (PSw) 
Burning (PSw) 
Chemical (PSw) 
Cultural (C-S) 
Cultural & Chemical (C-S) 
Chemical (NGP) 
Cultural (CP) 
Chemical (SGP) 
Mowing (SGP) 
Burning (PNw ) 

Chemical ( PNw ) 
_ Cultural & Chemical (PNw) 

Cultural (C-S) 
Chemical (C-S) 
Cultural & chemical (C-S) 
Burning (PSw) 
Railing or chaining (PSw) 
Chemical (PSw) 
Cultural (GB) 
Burning (NIM) 
Chemical (NIM) 
Cultural (NIM) 
Chemical (NRM) 
Chemical & other (NRM) 
Cultural & chemical (CRM) 
Chemical & cultural (NGP) 
Chemical (PNw ) 
Cultural (PNw ) 

Chemical (C-S) 
Chemical (NIM) 
Cultural 8~ chemical (NIM) 
Burning (PSw ) 

Uniform Comparative Cost 
Basis Recommended 

The control costs shown in 

Larrea spp. (Creosote bush) 
Opuntia spp. (Cactus) 

Table 2 vary widely in many 
instances. Some of these varia- 
tions reflect differences in den- 
sity of stand dealt with and dif- 
ferences in difficulty of terrain. 
Some reflect an element of 
chance in the success of the 
method, often present in burning 
projects. Another source of vari- 
ation is the lack of uniformity in 
treatment of costs chargeable to 
the control project. For example, 
one suspects that where the cost 
of control by burning is reported 
as low as 50$ an acre, no allow- 
ance has been made for the costs 

Pinus ponderosa (Yellow pine) 
Populus tremuloides (Aspen) 

Potentilla fruticosa (Shrubby 
cinquefoil) 

Prosopis spp. (Mesquite) 

Chemical & cultural (CP) 
Chaining (PSw) 
Mowing (SGP) 
Chemical (CRM) 
Chemical (SGP) 
Cabling, chaining or dozing (PSw) 
Cabling or chaining (CRM) 
Cabling or chaining (SGP) 
Cabling or chaining (SGP) 
Cabling or chaining (PSw) 
Burning (PSw ) 
Cabling & grubbing (PSw) 
Burning & grubbing (SGP) 
Chemical (CGP) 
Chemical (NGP) 
Burning (PSw ) 
Removal & cultural (CP) 
Removal & chemical (CP) 
Cultural (CP) 

Quercus spp. (Scrub oak) 

Rhus trilobata (Skunkbrush) 
Rosa spp. (Wild rose) 
Salix spp. (Willow) 
Sarcobatus vermiculatus 

(Greasewood) 

Chemical (PSw) 
Chemical (SRM) 
Chemical (SGP) 
Chaining (SGP) 
Root plowing (SGP) 
Cultural (SGP) 
Chemical (CRM) 
Chemical (SGP) 
Chemical (SGP) 
Cultural (CP) 
Removal & chemical (CP) 
Chemical & cultural (CRM) 

Symphoricarpos spp. (Snowberry) Chemical (CP) 
Chemical & cultural 

(C-S) 
(C-S) 

(CP) 

$ 9.00 - 10.00 
25.00 - 30.00’ 

100 .oo 
5.00 - 25.00 
1.00 
9.00 
8.06 - 10.00 

15.00 
3.08 
7.50 
2.50 - 3.50 
4.00 
0.50, 
2.75 
2.50 - 5.00 
4.00 - 6.00 
8.00 - 10.06 

15.00 
1.00 
1.50 - 2.00 
4.00 
7.00 - 10.00’ 
0.56 
2.50 
5.50 
3.50 
2.00 - 10.00 
4.50 

- 1.06 - 3.00 
3.00 

12.00 
4.00 - 6.00 
3.50 
4.00 - 5.00 
0.10’ - 1.00 

4.00 - 8.00 
0.90 - 1.50 
3.00 - 10.00 
4.50 
2.50 - 4.00 
1.00 - 5.75 
1 .oo plus 
2.00 - 6.00 
5.00 - 15.00 
0.75 - 1.50 
0.50 - 3.00 
1 .OO’ 
2.00 
5.99 
2.00 - 3.00 
1.00 - 3.00 

20.00 - 50.00 
7.50 
7.50 

3.00 - 7.00 
0.65 - 1.75 
2.50 - 3.20 
1.59 - 4.50 

10.00 
10.00 
6.00 

10.00 - 11.00 
2.50 
7.56 
7.59 
4.50 

5.00 
4.00 - 8.00 
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of one or more year’s deferred 
grazing and possibly some fenc- 
ing, and that reported cultural 
control costs of $5.00 or less an 
acre have not included fencing, 
water development, rodent con- 
trol, and other provisions so 
often necessary to the success of 
cultural methods. Thus, while 
the cost figures in Table 2 pro- 
vide useful references in general 
range of control costs by differ- 
ent methods in different range 
regions, they do not provide suf- 
ficiently precise information as 
to the cost elements included to 
serve as a basis for accurately 
judging the relative desirability 
of different control methods. 

An additional variant not sys- 
tematically reported in control 
projects, but having important 
bearing on cost comparisons, is 
the degree of control achieved 
by the method. Even where per- 
centages of kill are reported 
along with control costs there is 
need for a common denominator 
to express the combined signifi- 
cance of the two measures. A 
convenient device for this pur- 
pose would be a cost per “control 
acre”, that is, the theoretical cost 
of 100 percent control as derived 
from the actual cost of partial 
control. 

To illustrate, assume two plant 
control projects, one of which 
achieves 95 percent control at a 
cost of $7.60 an acre, and the sec- 
ond of which costs $6.00 an acre 
to achieve 60 percent control. 
Ratios of cost to accomplishment 
then are: 

1) $7.60 : 95% = x : 100% 
and 

2) $6.00 : 60% = x : 100~~ 
Solving these equations for 

values of x, we have: 
1) 95x = $760 

760 
x = -= $8.00 per acre 

95 
fully controlled (control acre) 

2) 60x = $600 
600 

x = - = $10.00 per acre 
60 

.fully controlled (control acre) 

Most readers will recognize 
this method as identical with that 
commonly used for calculating 
the cost per pound of viable seed 
where various lots of seed having 
different percentages of viability 
and different selling prices are 
being compared. Such a measure 
admittedly is not the whole 
answer to comparing plant con- 
trol costs. It does not cover such 
variables as probable speed of re- 
invasion, residual density which 
safely may be tolerated, supple- 
mental treatments necessary to 
gain full benefit of the control, 
etc. For example, a treatment 
giving 50 percent kill of big sage- 
brush (Artemisia tridentata) at 
25 percent of the cost of another 
method giving 98 percent kill, 
might actually be an almost total 
waste of money because of the 
high rate of reinvasion to be ex- 
pected from the 50 percent resid- 
ual sagebrush stand. On the 
other hand, if a spray treatment 
can reduce low larkspur to non- 
dangerous density at a fraction 
of the cost of cultural treatments 
which reduce this plant much 
further, the cheaper treatment 
clearly has the advantage. 

Notwithstanding such addi- 
tional considerations as these, it 
is felt that the standardization of 
plant control costs to a uniform 
comparative basis as here sug- 
gested would greatly facilitate 
evaluation of the multitudinous 
control trials now being reported 
in range management literature. 

ASRM Should Sponsor Improved 
Plant Control Data 

Further collection and refine- 
ment of acreage and distribution 
data on economic occurrence of 
undesirable plants likewise could 
be of immense benefit in, first, 
gaining more reliable informa- 
tion on the over-all size of the 
plant control job and, second, 
directing research and action 
programs against those fronts 
most likely to yield economic 
gains. With these points in mind 
the author suggests that the 
American Society of Range Man- 

agement take the lead in spon- 
soring action to bring into being 
an inter-regional body qualified 
to name and define major range 
regions for standard adoption in 
literature dealing with ranges of 
the United States and Canada, 
and possibly Mexico. The ap- 
propriate functioning of such a 
body is visualized along the fol- 
lowing lines: 

1. Agree on standard major 
range regions, and their 
names. 

2. Define boundaries of each 
region in terms of state and 
county lines most nearly 
conforming to natural divi- 
sion lines, to facilitate acre- 
age statistics. (In the 
United States, public land 
statistics embracing much 
of the total range land area 
are compiled by states and 
counties. Similar organiza- 
tion of information in Can- 
and Mexico is assumed). 

3. Obtain county -by - county 
reports covering: 
a. 

b. 

Lists of undesirable 
plants considered im- 
portant enough in that 
county to warrant con- 
trol, if control may be 
had at costs commensu- 
rate with value of the 
range resource. 
Acreage estimates of oc- 
currence, in economic 
quantity, in terms of 
acres requiring treat- 
ment in order to effect 
control. (Two or more 
counties could be com- 
bined where separate 
estimates are difficult, 
except where they lie in 
different regions). 

4. Consolidate county statis- 
tics into state and regional 
summaries for distribution 
to State Departments of 
Agriculture, legislators, re- 
search and teaching agen- 
cies, extens.ion agents, pub- 
lic land administrators, 
chemical and equipment 
manufacturers, and others 
instrumental in furthering 
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needed plant control work. 
Once the first two steps are 

accomplished, or perhaps concur- 
rently with them, steps 3 and 4 
could be carried out by other 
persons working under a co- 
ordinated scheme laid down by 
the central body. Here the uti- 
lization of master’s degree or 
possibly doctorate assignments 
in one or more higher education- 
al institutions in each state or 
province suggests itself as a logi- 
cal means for an orderly attack 
under competent direction. 
Needed coordination would be 
mostly in terms of format for 

compilation, and standards for 
segregation of cultivated pas- 
tures and other areas not proper- 
ly classifiable as range lands. 

The possible benefits to chem- 
ical and equipment companies of 
having reliable information upon 
which to plan and direct their 
sales campaigns would seem to 
recommend this field as one re- 
warding for the financing of 
scholarships. State and Provin- 
cial legislatures also might see 
here ultimate tax savings to be 
had from more effective weed 
control campaigns, as well as tax 
gains from increased range pro- 

duction. In the United States, 
planning and budgeting of Fed- 
eral plant control programs 
would be greatly facilitated. 

In conclusion the author wishes 
to state his own conviction that 
accurate statistics on occurrence 
of undesirable plants in econom- 
ic quantity are urgently needed 
as basic information for future 
range management planning and 
action. The determination of 
what per acre control costs are 
recoverable on any given range 
should not be neglected in de- 
fining economic quantity of un- 
desirables. 

Changes in Grazing Use and Herbage Moisture 
Content of Three Exotic Lovegrasses and Some 
Native Grasses 

DWIG’HT R. CABLE AND JOHN W. BOHNING 

Range Conservationist, Rocky Mountain Forest and 
Range Experiment Station 1, Tucson, Arizona; and For- 
ester, Forest Service, U. S. Department of Agriculture, 
Albuquerque, New Mexico 

Three introduced African love- 
grasses, Lehmann lovegrass 
(Eragrostis lehmanniana), Boer 
lovegrass (E. chloromelas), and 
Wilman lovegrass (E. superba), 
are being planted in the drier 
parts of the West. Establishment 
of stands of these grasses on 
range areas raises certain ques- 
tions regarding their manage- 
ment. At what season of the 
year are they most palatable? 
How do these grasses compare 
with native species in palata- 
bility? Is it possible to manage 
a range on which both seeded 
lovegrasses and native perennial 

Forest Service, U. S. Department of 
Agriculture, with headquarters at 
Colorado State University, Fort 
Collins, Colorado. Research re- 
ported was conducted at the Santa 
Rita Experimenta Range near 
Tucson, Arizona. 

grasses are growing so as to 
properly utilize both? Data re- 
cently collected on the Santa 
Rita Experimental Range in 
southern Arizona bear on these 
questions. 

Methods 

Seeded plots of the 3 love- 
grasses were established on a 
2.5-acre area in a 754-acre range 
in 1951. This range is grazed 
yearlong, and cattle have free 
access to the seeded area as well 
as to the native grasses at all 
times. Permanent water is avail- 
able 1/2 mile from the seeded 
plots. Between September 5, 
1956, and June 3, 1957, 10 obser- 
vations were made of the per- 
centage of plants grazed of each 
species of lovegrass. Each ob- 
servation included 100 plants. A 
single sample of 100 native per- 

ennial grass plants, segregated 
by species, was also recorded at 
each observation. No observa- 
tions were made during the sum- 
mer growing period. A loo-gram 
sample of herbage of each of the 
3 lovegrasses and of each of 4 
native perennial grass species 
was collected to determine mois- 
ture content at each observation. 
The native grasses were: Arizona 
cottontop (Trichachne californi- 
ca), hairy grama (Bouteloua hir- 
suta), side-oats grama (B. curti- 
pendula), and tanglehead (Het- 
erofpogon contortus). 

Growth Conditions During the 
Study Period 

In southern Arizona most of 
the grass herbage is produced 
from summer rains during July, 
August, and September. How- 
ever, there is a definite, though 
less reliable, cool-season rainy 
period, which sometimes pro- 
duces a worthwhile amount of 
spring growth. Rainfall during 
the study period is indicated in 
Figure 1. The series of rains in 
January and continuing into 
March were sufficient for some 
perennial grasses and winter an- 
nuals to make considerable 
spring growth. 

Utilization of Lovegrasses 

By September 5, the date of 
the first observation, 47 percent 


