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SIXWEEKS FESCUE 

tion in the Joshua Tree National WENT, F. W. 1949. Ecology of desert 
Monument, California. Ecol. 29- plants II. The effect of rain and 
(3) : 242-253. 

A Grid Method for Obtaining Loop Readings on 
Small Plots 

GERALD S. STRICKLER 

Range Conservationist, Pacific Northwest Forest and 
Range Experiment Station, Forest Service, U. S. Depart- 
ment of Agriculture, Portland, Oregon 

The adaption of loop-transect 
techniques1 to small plots is use- 
ful in relating loop measure- 
ments to trends in range vegeta- 
tion sampled by other methods. 
For this purpose, Driscoll (1958) 
described a method of obtaining 
loop measurements of ground 
cover on small, permanent, cir- 
cular plots. The method, how- 
ever, samples a restricted area 
of the plot, and loop positions 
are difficult to duplicate in re- 
peat measurements. This note 
describes the design and use of 
equipment to obtain similar 
measurements, but with loop 
positions gridding the plot and 
with greater accuracy in dupli- 
cating positions during remeas- 
urement. 

The method described herein 
obtains a grid of 50 loop readings 
each on a series of 24-square-foot 
circular plots alined along a lOO- 
foot transect. The equipment was 
primarily designed to sample 
ground cover on very stony soils 
commonly only 4 inches deep, 
two factors which prohibited the 
use of numerous stake-type ref- 
erence points. With equipment 
and technique modifications, the 
method can be adapted to many 
vegetation types, to other inten- 
sities and methods of measure- 
ment (such as the point method 
of analysis), and to plots of dif- 

-- 
1 Parker, Kenneth W. A method #or 
measuring trend in range condition 
on national forest ranges. 26 pp., 
illus. (Unpublished administrative 
report, U. S. Forest Service, Wash- 
ington, D. C.) 1951. 
2 Parker, p. 7b (See footnote 1.) 

ferent size, shape, and distribu- 
tion. 

Equipment 
Essential equipment includes 

a %-inch loop equipped with a 
two-way leveling bubble, a T- 
shaped frame used as a jig for 
guiding placement of the loop, 
and a 100-foot steel measuring 
tape for reference in controlling 
frame positions within each plot 
(Figure 1). 

The main parts of the frame 
are cut from 1x2x1-inch channel 
aluminum. The length of the 
cross member, shown at right 
angles to the tape, is 6 feet. This 
length is governed by plot di- 
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temperature on germination and 
growth. Ecol. 30 (1) : 1-13. 

- _ 

ameter. The axial member, paral- 
lel to the tape, and the three ad- 
justable legs are each approxi- 
mately 2 feet long. 

The axial member is bolted at 
right angles to the cross mem- 
ber, with one of its edges inter- 
secting the center of the cross 
member. In Figure 1, the left 
edge of the axial member, as 
viewed by the operator, is the 
centered edge. The axial mem- 
ber also extends one-fourth inch 
beyond the back edge of the cross 
member, as shown in Figure 2. 
The reasons for this offset and 
extension of the axial member 
are brought out in the method of 
use. 

A flat aluminum bar is bolted 
to the underside of the cross 
member, with three-eighths inch 
of the bar protruding beyond the 
front edge of the cross member 
to form a lip along the entire 
span. Eight notches, spaced at 
the predetermined loop-grid in- 
terval of 0.7 foot, are cut on the 

FIGURE 1. The T-frame in normal position relative to the lOO-foot measuring tape with 
a loop-position measurement being recorded. The tape bisects the cross member and 
lies flush to the axial member of the T-frame. 
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FIGURE 2. Using the 3/4-inch loop to plumb the frame over the tape mark of a frame 
position when the tape lies below the adjustable height of the frame. 

protruding lip to receive the 
shank of the loop. The. notches 
are numbered from one to eight, 
beginning from the left end of 
the cross member. 

Leg holders, bolted to the 
frame, are made from 1x1-inch 
angle iron and are so fabricated 
as to serve as sleeves for the legs. 
A bolt, centered and brazed to 
each leg holder, is inserted 
through a slot cut in the wide 
face of each leg, and the leg is 
secured with a wing nut. The 
slots allow vertical movement of 
each leg to level and position the 
frame next to the tape. Level- 
ing the frame results in better 
frame stability on irregular 
ground surf aces. During mea& 
urements, leg positions are re- 
corded from graduations marked 
on each leg, enabling the same 
positions in remeasurements. 

Method of Use 

The lOO-foot tape is stretched 
in the desired position and an- 
chored firmly, and permanent 
reference points are established 
at the zero and lOO-foot marks. 
Permanent reference points are 
necessary because all subsequent 
frame and loop positions are 

keyed to tape placement. Etched 
marks on large buried boulders 
or convenient rock outcroppings 
are excellent as permanent refer- 
ence points, especially on shallow 
soils. On deep soils, deeply 
driven -l-inch angle iron stakes 
are satisfactory only if not dis- 
turbed (by grazing livestock or 
by recreationists, for example, 
who may use them as tent pegs). 

With the tape in place, the cir- 
cular plots are located along the 
tape so that their centers coin- 
cide with designated tape marks. 
These tape marks are recorded 
as permanent plot centers. Along 
the segment of tape crossing each 
plot, eight frame positions are 
spaced at 0.7-foot intervals, the 
same interval as the notches on 
the cross-member bar. These 
eight frame positions are read 
from the tape and recorded as 

t 

FIGURE 3. Schematic diagram showing relation of plot, measuring tape, T-frame, and 
the 50 loop positions. The frame is shown alined at the second position. 



permanent tape points. 
The frame is placed over the 

tape near the first frame posi- 
tion, with the centered edge of 
the axial member next to the 
tape. Next, the frame is leveled 
and set to tape height by adjust- 
ing the legs. Then, holding the 
centered edge of the axial mem- 
ber flush with the tape, the back 
edge of the cross member is 
matched with the tape mark of 
the first frame position. With 
the frame thus alined, the loop 
shank is placed and plumbed in 
the desired notches, and ground 
cover within the loop is recorded. 
Frame alinement and recording 
of ground cover is repeated at 
each frame position, resulting in 
a grid of 50 loop readings on the 
plot (Figure 3). Although the 
0.7-foot grid interval makes pos- 
sible 52 loop positions per plot, 
only 50 are recorded. This facili- 
tates analysis and transformation 
of data to percentiles. When the 
frame is alined on the first and 
eighth frame position of a plot, 
one loop position is omitted. In 
Figure 3, the third loop position 
has been omitted. 

The recording form used for 
each plot is similar to that used 
in loop transect work2 except 
that 8 instead of 10 rows and 
columns of recording blocks are 
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used. The eight rows of blocks 
correspond to the eight frame 
positions on the plot. Also, each 
row has only the numbered 
blocks that correspond to the 
numbered loop positions read at 
that frame position. For ex- 
ample: the first row has blocks 
4, 5, and 6 only; the second row, 
blocks 2 to 7; and the third row, 
blocks 1 to 8. This method of 
recording assures the operator of 
recording ground cover only at 
those loop positions desired at 
each frame position. 

The height of the two refer- 
ence points controls tape height; 
therefore, the tape occasionally 
lies below the minimum adjust- 
able frame height. When this 
occurs, the tape side of the for- 
ward leg (at the end of the axial 
member) is positioned flush with 
the tape, and the frame is then 
alined along the tape line by 
using the loop shank as a plumb 
line. The tape mark designating 
a frame position is matched to 
the loop shank held plumb from 
the junction of the extended 
axial member and the back edge 
of the cross member (Figure 2). 

Discussion 
This equipment and method 

can yield any desired number of 
loop or similar measurements of 
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ground cover in an area1 distri- 
bution with accurate and easily 
maintained position control. 
When carefully used it also en- 
ables good accuracy in duplicat- 
ing loop positions during remeas- 
urements. Trials on eight grass- 
land plots resulted in a plot aver- 
age of 93.2 percent duplication of 
loop recordings with a standard 
error of 3.2 percent. More than 
three-fourths of the discrepan- 
cies noted in the remeasurement 
resulted from displacement of 
rock, litter, and moss by the op- 
erator during initial measure- 
ment. 

The method is not well suited 
for sampling herbaceous vegeta- 
tion in heavy timber nor among 
tall shrubs because of the rigid- 
ity and size of the frame. How- 
ever, it has been used success- 
fully since 1957 in open timber 
stands, in sparse cover of low 
shrubs, and in grasslands to sup- 
plement plot measurements ob- 
tained by other means and to re- 
late these measurements to loop 
measurements. 
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The Relative Rate of Root Development of 
Cheatgrass and Medusahead 

M. HIRONAKA 

Assistant Range Ecologist, Forest Wildlife and Range 
Experiment Station, University of Idaho, Moscow, Idaho 

Cheatgrass (Bromus tectorum) 
is an annual grass well adapted 
to the Northern Intermountain 
Region. Since its introduction 
into southern Idaho, more than 
50 years ago, cheatgrass has 
spread rapidly where the origi- 
nal native plant cover has been 
disturbed or destroyed by ex- 
cessive grazing, burning, or land 
abandonment after c r o p p i n g 

(Hull and Stewart, 1948). It is 
most abundant in the sagebrush- 
grass region, but it extends well 
into the salt-desert shrub type as 
well as into the ponderosa pine 
and Douglas-fir zones. Cheat- 
grass is currently dominant or an 
important component of the her- 
baceous vegetation on several 
million acres of rangeland in 
southern Idaho (Hull and Pe- 

chanec, 1947). 
Cheatgrass is an important 

economic species because it pro- 
vides the bulk of the forage for 
sheep and cattle on many spring- 
fall ranges. In recent years an- 
other introduced annual grass, 
medusahead (Elymus caput- 
me&sue), has been replacing 
cheatgrass and other annuals in 
Idaho, Oregon, Washington, and 
California. This newcomer is of 
great concern to land managers 
and livestock operators because 
of its low palatability and rapid 
increase. 

Medusahead is an aggressive 
species. Within a period of about 
15 years it has spread from a few 


