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Highlight 

The purpose of this study was to 
determine if one regression line for 
crested wheatgrass and one for needle- 
andthread grass could be used to 
determine utilization on different sites 
in different years. Regression lines 
were developed for each of 4 sites and 
2 years and then compared by co- 
variance analysis. It was determined 
that a common linear regression line 
was satisfactory for field application. 

El MCtodo de Planta Pastoreada 
para Determinar Utilizaci6n 

Resumen 
Se us6 el mPtodo de planta pas- 

toreada para determinar el porcentaje 
de utilizacibn por peso para Agropyron 
desertorum y Stipa comata; el m&odo 
fue exacto, rapid0 y de fhciluso aunque 
tuvo ciertas limitaciones. No se pudie- 
ron determinar mayores grados de 
utilizacibn arriba de 57% para Stipa 
comata y 75% para Agropyron deser- 
torum debido a que en estos puntos el 
100% de las plantas fueron pastoreadas 
(Fig. 1 y 2). Tampoco se pudo deter- 
minar la utilizacibn para ambas espe- 
ties en $-eas con menos de 5% de las 
plantas pastoreadas. 

Los datos indican que una sola 
ecuaci6n de regresi6n puede usarse 
para la determinacibn de utilizaci6n 
de esas especies en diferentes sitios y 
en diferentes adios. Una regresi6n 
lineal sirvi6 satisfactoriamente en dife- 
rentes sitios y adios en el Brea donde 
se llev6 a cabo el estudio (cerca de 
Craig, Colorado). Le ecuaci6n de re- 
gresi6n que se determini> para Agropy- 
ron desertorum es similar a la deter- 
minada por Springfield (1959, 1961) en 
Nuevo MPxico, lo cual indica que una 
ecuaci6n de regresi6n puede tener una 
aplicaci6n amplia para esta especie. 

Early studies have shown the grazed- 
plant method to be of value in deter- 

l Excerpt from a thesis presented to the 
Department of Range Science, Colo- 
rado State University in partial ful- 
fillment of requirements for the 
Master of Science Degree. Credit is 
due the U. S. Bureau of Land Man- 
agement for helping to finance the 
study under a research grant. 

mining range utilization because it is 
rapid, easy to use, and reasonably 
accurate. The method has been tested 
by Roach (1950) in Arizona, Hurd and 
Kissinger (1953) in Idaho, Mattox 
(1955) in Montana, Springfield (1959, 
1961) in New Mexico, and Springfield 
and Peterson (1964) in New Mexico. 
The method involves making field 
determination of the percent of plants 
grazed. Then from a regression line, 
which correlates degree of use with 
percent of plants grazed, degree of 
utilization can be determined. The 
purpose of this study was to determine 
if a single regression line could be 
used to determine utilization of crested 
wheatgrass and needleandthread grass 
on different sites in different years. 

Methods 

Field data used in this study were 
collected at the Great Divide Experi- 
mental Range located 30 miles north- 
west of Craig, Colorado. A “Rolling 
Upland” site, the vegetation is charac- 
terized by big sagebrush (Artemisia 
tridentata) and the soils by a sandy 
loam texture. The average annual pre- 
cipitation for 11 years of record is 
10.68 inches. 

Mature plants of crested wheatgrass 
(Agropyron desertorum) and needle- 
andthread grass (Stipa comata) used in 
developing height-weight tables were 
collected in 1964 and 1965 on four 
sites in the pastures of the experi- 
mental range. These sites included the 
north slope, south slope, ridge top, 
and swale bottoms. Thirty plants of 
each species were collected on each 
site in 1964 and 15 plants were col- 
lected on the same sites in 1965 as a 
check on the annual variation in 
growth form. Height-weight graphs 
were constructed for each site in each 
year following the procedure described 
by Mattox (1955). 

Utilization data was also collected 
in 1964 and 1965. Different degrees 
of utilization were sampled on each 
site to provide a range of values upon 
which to base the regression relation- 
ship of number of plants grazed to 
weight of forage removed. One hun- 
dred plant-paced transects were used 
to collect utilization data and plants 
were recorded as being grazed or un- 
grazed. For grazed plants the average 
stubble height was recorded. For un- 
grazed plants the compressed maximum 
height was recorded. 

Percentage utilization for each grazed 
plant, based on stubble height, was 
determined from the height-weight 
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FIG. 1. Relationship between percentage 
of number of plants grazed and percent- 
age utilization by weight of Stipa cotnata 
with a 99% confidence interval. 

charts. These individual percentages 
were totaled for each transect and the 
average utilization based on the total 
number of plants per transect was 
computed. Percentage of plants grazed 
was also computed for each transect. 
These data were then used to deter- 
mine the regression equations. Sepa- 
rate regression analyses were computed 
by sites and years for each species. 
These regression lines were then com- 
pared by analysis of covariance. 

Results and Discussion 
A close correlation was found be- 

tween the percentage of plants grazed 
and percentage utilization in both 
needleandthread grass and crested 
wheatgrass. In this study, regression 
relationships were computed for eight 
groups of data for each species. These 
groups constituted different sites in 
different years. The purpose in testing 
these regressions was to determine if 
one regression line could be used to 
predict percentage utilization on dif- 
ferent sites as well as in different 
years. 

The tests of the individual regres- 
sion lines showed that a curved line 
fitted the points only slightly better 
than a straight line and that all points 
fit the line very closely. The correla- 
tion coefficient of the straight line for 
crested wheatgrass was 0.99 and for 
needleandthread grass 0.98. These 
were higher than those computed by 
Roach (1950) and equivalent to those 
computed by Mattox (1955) and 
Springfield and Peterson (1964). 

Considering the tests in light of the 
data used, it was determined that a 
common linear regression line could 
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I;lC. 2. Relationship between percentage 
of number of plants grazed and percent- 
age utilization by weight of Agropyron 
desertorum with a 9% confidence inter- 
val. 

be used to predict percentage utiliza- 
tion from percentage of plants grazed, 
using a separate regression line for 
each- species. The regression equation 
for nekdleandthread was Y = -3.0623 
+ 0.6036x and the equation for crested 
wheatgrass was Y = A.0165 + 0.7874x, 
where-x = percent of plants grazed 
and Y = percent utilizaiion. The R2 
for needleandthread grass was 0.95 and 
for crested wheatgrass it was 0.98. Fig. 
1 shows the regression line for needle- 
andthread grass and Fig. 2 shows the 
regression line for crested wheatgrass, 
each with a 99% confidence interval. 

Previous studies have found that one 
is unable to predict utilization at very 

low and very high degrees of use with 
this method (Springfield, 1959, 1961; 
U. S. For. Serv., 1960; Springfield and 
Peterson, 1964). The regression equa- 
tion in this study limited the deter- 
mination of utilization to less than 
57% for needleandthread grass and to 
less than 75% for crested wheatgrass 
because at these points 100% of the 
plants were grazed. This latter figure 
is only 3% greater than the upper 
limit of 72% found by Springfield 
(1959, 1961) on crested wheatgrass. 

Because of the slope of the line, 
utilization could not be determined on 
areas with less than 5% of the plants 
grazed, which also corresponded to the 
lower limit of Springfield (1959, 1961). 
The similarity of the regression equa- 
tion determined for crested wheatgrass 
in this study and that used by Spring- 
field (1959, 1961) in New Mexico, 
indicates that the regression relation- 
ship for this species may have quite 
wide applicability. 

Conclusion 

The general conclusion was that the 
grazed-plant method of determining 
utilization on crested wheatgrass and 
needleandthread grass is an accurate, 
rapid, and easy to use method. Based 
on the data collected, a common linear 
regression relationship is satisfactory 
on different sites and years in the area 
where the study was conducted. The 
regression relationship on crested 
wheatgrass in particular may extend 
over a greater area than that in this 
study. 
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Cold Storage Not Required 
for Fourwing Saltbush Seeds 
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Highlight 

Seeds refrigerated 4 years germi- 
nated no better than seeds stored 
under ordinary conditions. Viability 
was retained for 6 years under storage 
at 55 to 95 F. 

1 Central headquarters maintained at 
Fort Collins in cooperation with 
Colorado State University; research 
reported here was conducted at Albu- 
querque in cooperation with the 
University of New Mexico. 

Little information is available con- 
cerning proper storage of fourwing 
saltbush (A triplex canescens (Pursh) 
Nutt.) seeds. The U. S. Forest Service 
(1948) recommended storing the seeds 
in a dry place, and reported the seeds 
apparently do not deteriorate appre- 
ciably, as one lot of seed germinated 
19% after 9 years of dry open storage. 
Wilson (1928) concluded germination 
decreases little if any until at least 6 
or 7 years after maturity. 

We conducted studies to determine 
the effects of refrigeration on viability 
of fourwing saltbush seeds. Four 
sources of seed were included; three 
were collected in 1961 and one in 
1962. Samples of these seeds were put 
in cloth bags in June 1963 and stored 

in a refrigerator (38 to 42 F). Other 
samples were kept in paper bags and 
stored in a heated garage (55 to 95 F). 

The principal experiment was con- 
ducted at Santa Fe, New Mexico, in 
.July 1967, after 4 years of storage at 
the two temperatures. Fifty seeds from 
each sample were placed on moist 
vermiculite in petri dishes. Each dish 
contained 100 ml of vermiculite and 
50 ml of distilled water. Dishes were 
randomly arranged on one tray in a 
germinator. There were six replica- 
tions. Germination temperatures dur- 
ing the 30-day test ranged from 63 to 
65, and averaged 64.4 F. 

Germinated seeds were counted at 
2- to 4-day intervals. Seeds were con- 
sidered germinated when radicles and 


