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TECHNICAL NOTES 
- 
RESPONSE OF RABBITBRUSH 

FOLLOWING REMOVAL OF 
COMPETING VEGETATION 

Green rabbitbrush (Chrysotham- 
m&s viscidiflorus) and gray rabbit- 
brush (Chrysot7mms )~(~~wosus) 
are relatively unpalatable shrubs 
growing on extensive arms of valu- 
able rangelmds that might other- 
wise support n stand of nutritious 
forage plants. Danbenmire (1942) 
reports that rabbitbrush is native 
on sandy soils. McKell (1956) 
found that seedlings of both species 
of rabbitbrnsh became established 
in greater numbers on sandy soils, 
Homwer, through rrmoval of com- 

peting vegetation by close grazing, 
fire and cultivation, rabbitbrush 
has increased to occupy extensiv 
areas of Taluable rangeland soils. 
According to Orcqon’s &rie~rZ- 
fwal Progress (1955) rabbitbrush 
has now become a threat to range- 
lands in some parts of eastern Ore- 
gon. 

Control of rabbitbrush is rerl- 
dered difficult becanse of its I‘?- 
sprouting habit and large repro- 
ductive capacity. Stoddart and 
Smith (1955) report that root- 
sprouting is common in rabbit- 
brush following fire. McKell 
(1956) found that seedlings as 
young as three months reaproutr<l 
following rxtreme drought. Obsrr- 
Txtions of rabbitbrush plants grow 
ing along fence rovx, roadsides, 
and margins of agricultural lands. 
where competition from other 
plants is low or lacking, suggest 
that plant competition is very im- 
portant in controlling the growth 
and reproduction of rnbbitbrush in 
the open range. The present study 
concerns the magnitude of growth 
8nd seed production in one grow- 
ing season following the removal 
of surrounding vegetation. This 
information may be an important 

consideration in planning hrush- 
control operations. 

Experimental Methods 

Ten pairs of grew rabbitbrush 
plnllts and ten pairs of gray rab- 
bitbrnsh plants mere selected in a 
rangeland area near Milliean, Ore- 
gon. A different location was 
chosen for each five pairs of plants. 
Various sizes of plant-pairs were 
nsed to sample the range of vari- 
ability that might exist. Pairing 
rvas based on similarity of size, 
shape, number of old flowering 
stems. and amount of surrounding 
T’egetation present. On March 26, 
1955 one plant of each pair IVHS 
randomly selected, and all shrubs 
and herbaeeous vegetation within 
R radius of 10 feet were re- 
moved. Observations wew made 
each month during the groaing 
season on the’ development of 
stems, leaves and flowers of the 
experimental plants. Vegetation 
in the Millican area consists pri- 
marily of the two species of rab- 
bitbrush mentioned, big sagebrush 
(Artemisia tridfvztata), sguirrel- 
tail grass (Sitanio~ hysttiz), Idaho 
fescue (Pestuca idahoensis) and 
sweral species df forbs. 
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Table 1. Inches of precipitation at 
Prineville, Oregon, during spring and 

summer, 1955. 
Precipitation - 

Month Inches 

March 0.32 
April 0.70 
May 0.63 
June 0.24 
July 0.51 
August 0.00 
Sept. 0.37 

Total 2.78 
Departure from normal -1.49 

Seed production is difficult to 
determine directly because seeds 
do not mature at the same time 
and may be disseminated as soon 
as they ripen. For this reason, 
flower production was used as a 
relative measure of seed produc- 
,tion. Mature seeds were collected 
from all plants on September 15, 
1955, to test differences in iriability 
as a result of the treatment. Twen- 
ty-five heads containing a possible 
four to five mature seeds were col- 
lected from each plant. Seeds were 
removed from the enclosing invo- 
lucre and placed on moist blotter 
paper in seed germination dishes 
at 15” C. Germination was re- 
corded weekly for eight weeks. 

Stem growth for the growing 
season was determined by random- 
ly selecting 25 stems from each 
plant and measuring the current 
year’s growth. 

Results and Discussion 

One inch of snow fell shortly 
after removal of the competing 
vegetation. Subsequent preeipita- 
tion was below normal as reborded 
32 miles north of Millican at 
Prineville, the nearest weather sta- 
tion (Table 1). 

Table 2. Average flower production on 
rabbitbrush growing with and without 

competition from other plants. 
Flowers per plant 

, With Without 
Species competition competition 

Gray rabbitbrush 728 2,120” 
Green rabbitbrush 522 2,945*‘” 

*Increased flower production signif- 
icant at .05 level 

**Increased flower production signif- 
icant at .Ol level 

Table 3. Germination of gray and green rabbitbrush seeds collected from plants 
with and without competing vegetation present. 

Total number of seed 
germinating in each group* 

With 
Species competition 

Gray rabbitbrush 170 
Green rabbitbrush 372 

*Approximately 1,125 seeds in each group. 

Without Species 
competition germination 

188 16% 
333 31% 

There is intense competition for 
soil-moisture among rabbitbrush 
plants and between rabbitbrush 
and other plants in rangeland areas 
with a limited amount of precipi- 
tation. Therefore, striking differ- 
ences in growth and reproduction 
might be expected in such locations 
where competing vegetation has 
been removed. Differences between 
plants with surrounding vegetation 
present and plants where sur- 
rounding vegetation had been re- 
moved became apparent toward the 
end of summer. Leaves were green- 
er and flowers appeared to be de- 
veloping earlier as a result of re- 
moving other vegetation. Approxi- 
mately three weeks difference in 
time of flowering was noted, when 
observations were made at the 
height of flower production. 

Flower production on plants re- 
leased from competition was ap- 
proximately three times greater 
for gray rabbitbrush and five times 
greater for green rabbitbrush 
(Table 2 and Figure 1). 

No significant difference was in- 
dicated between germination of 
seeds collected from rabbitbrush 
plants with and without competing 
vegetation present (Table 3). Thus 
the increased number of seeds may 
be expected to have the same de- 
gree of viability as seeds from 
plants in the normal competitive 
relationship. This finding is in 
agreement with the statement by 
Salisbury (1942) that the response 
of plants following removal of 
plant competition is to increase the 
number of heads, while the num- 
ber of flowers per head and the vi- 
ability of the seeds matured from 
these flowers remain constant. 

In addition to increased flower 

production, rabbitbrush plants with 
surrounding vegetation removed 
also had a greater amount of stem 
growth during the growing season 
(Table 4). 

Shoots were observed in Sep- 
tember, 1955, from crowns of rab- 
bitbrush plants cut off in the proc- 
ess of clearing other study plots. 
Many of these shoots attained a 
length of four to six inches and 
produced flowers. This is an illus- 
tration of the rapidity with which 
rabbitbrush might recover from 
roto-beating as a brush control 
measure. 

The implications of this study in 
relation to current brush-control 
measures are important. Present 
brush-control prac,tices are reason- 
ably effective in controlling sage- 
brush and most undesirable shrubs 
and forbs, but are considerably less 
effective in controlling rabbitbrush. 
R a n g e improvement programs, 
which remove vegetation compet- 
ing with rabbitbrush but do not 
c o n t r o 1 the rabbitbrush itself, 
merely encourage these undesir- 
able shrubs. Rabbitbrush plants 
have a great advantage in such lo- 
cations because growth and seed 
production are increased in the 
absence of competing vegetation. 

Table 4. Average shoot growth of 
rabbitbrush plants growing with and 
without competition from other plants. 

Average growth of 250 randomly 
selected stems 

With Without 
Species competition competition 

Gray rabbitbrush 5.24 7.98” 
Green rabbitbrush .17 7.03” 
*Analysis of variance indicates that 

the difference in growth is significant 
at the .05 level. 
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Summary 

The magnitude of increased plant 
vigor, seed production, and shoot 
elongation of two species of rab- 
bitbrush in one growing season 
following the removal of compet- 
ing vegetation was studied. 

Paired plants were located in a 
rangeland area near Millican, Ore- 
gon, and one plant of each pair 
was randomly selected for removal 
of all competing vegetation within 
a radius of 10 feet. 

Plants released from competi- 
tion were three weeks earlier in 
flowering and were more vigorous 
in appearance than plants in the 

TWO TYPES OF CAGES 
FOUND SATISFACTORY 
FOR PASTURE STUDIES 

H. B. STELFOX~ 

Agronomist (Forage Crops) Experi- 
mental Fa,rm, Lacombe, Alberta, Can- 
ada 

The conventional square-yard 
type of cage used to protect areas 
from grazing in pasture studies has 
several serious limitations. It is 

normal competitive relationship. 
Flower production and shoot 

growth was significantly greater 
on plants released from competi- 
tion. No difference was indicated 
for germination of seeds collected 
from plants in either condition. 

The findings of this study may 
be important in brush control pro- 
grams on range lands infested with 
rabbitbrush. An increase in growth 
and propagation of these undesir- 
able shrubs may occur when com- 
peting vegetation is removed by 
current brush control practices. 
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FIGURE 1. Left. General view of the rectangular type of pasture cage in use at Lacombe. Note the two steel corner anchor pegs. 
Right: Rectangular cage lifted from the protected area. The 3-inch projections of the longitudinal rods around the base of the 

cage help in anchoring it. 

expensive, the shading effect is ap- 
preciable, and the area protected 
is too small for adequate sampling 
of dryland pasture herbage in 
semi-arid regions unless a large 
number of cages are used. 

Two other types of cages, one of 
a quonset hut design developed at 
the Experimental Farm, Swift 
Current, Saskatchewan, and the 
other a rectangular shaped one 
originating at the University of 
Nebraska, have been modified for 
use in pasture experiments con- 
ducted by the Lacombe Experi- 
mental Farm ‘and have proven to 
be highly satisfactory. Both cages 
are constructed principally from 
galvanized concrete reinforcing 

steel mesh 6” by 6” and 6 x 6 
gauge. This material is obtainable 
in 100 or 200 foot rolls of various 
widths. The six-foot width of roll 
was used for the Lacombe cages. 

The rectangular cage (Figure 1) 
measures 4’ x 6’ x 18” and permits 
the harvesting of a plot area 3’ x 5’ 
with a maximum height of herbage 
of 13”. The cage is easy to con- 
struct and requires neither rein- 
forcing or welding. A 71/ foot 
length of reinforcing mesh is cut 
so that a 3” projection of the lon- 
gitudinal rods is left at each end. 
The mesh is then bent around the 
fourth cross-rod from each end to 
form sides 18” high and a top sec- 
tion 4’ wide. The 21” end pieces 


