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ples from 10 bales of Coastal are an- 
alyzed. Ether extract showed con- 
siderable error between samples and 
a C.V. of 9.7%. Since the amount of 
ether extract is quite small this large 
percentage error is not of great im- 
portance. Protein was not uniformly 
or consistently distributed through 
a bale of Coastal and the within 
treatment coefficient of variation 
was 4.7%. 

Fiber in alfalfa was more variable 
both within and among treatments 
than in Coastal bermudagrass and 
ranged from 28.6 to 35.2%, a dif- 
ference of 20% of the mean, at dif- 
ferent positions sampled. The within 
treatment C.V.‘s of alfalfa and Coast- 
al were 6.0 and 2.8%. Differences due 
to sampling positions in alfalfa for 
protein and ether extract were sig- 
nificant. The “grab samples” of 
ground alfalfa contained the highest 
level of fiber and may be the least 
desirable sampling method. 
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Highlight 
The drying rafe of cheafgrass was 

studied on four plots in western 
Montana and northern Idaho, The 
characteristic color changes in cheaf- 
grass while if is curing (from green 
to purple fo sfraw color) are pro- 
posed as an indicator of impending 
f lammabilif y b e c au s e these colors 
are generally correlated with pro- 
gressive drying of plants. 

Range management objectives are 
both benefited and hampered by 
cheatgrass (Bromus tectorum L.) . 
The plant is currently important in 
terms of soil stabilization and for- 
age production (Stewart and Hull, 
1949). Conversely, its presence in any 
significant quantity constitutes a se- 
rious fire hazard. 

Cheatgrass was introduced into 
eastern North America from Europe 
about 1850. It invaded the West just 
before the turn of the century. A 
recent survey indicates that the plant 

Pelleted Coastal bermudagrass had 
the lowest average fiber content of 
any position sampled. The fiber level 
of the pelleted alfalfa was above the 
mean of all samples. The sampling 
position by species interaction for 
fiber was highly significant indicat- 
ing that a sampling procedure valid 
for one species may not be as reliable 
for another. 
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now occurs on at least 60 million 
acres in the 11 Western States; it is 
most abundant in the sagebrush- 
grass type in the Columbia and 
Great Basins (Hull, 1965). In Ne- 
vada alone, wildfires burn thou- 
sands of acres of cheatgrass range 
each year, destroying or damaging 
perennial grasses, sagebrush, and 
other plants (Fleming et al., 1942). 
Other observations indicate that a 
cheatgrass fire can reduce early for- 
age the following spring and that 
repeated fires injure the soil and 
inhibit forage production over an 
extended period of years (Pechanec 
and Hull, 1945). 

Habitat and growth characteristics 
of cheatgrass make this plant a fire 
hazard that has a high potential for 
accelerating the spread of fire. These 
characteristics can be delineated as 
follows because the plant: 

1. Produces large quantities of 
highly viable seed that usually de- 
velop dense stands. 

2. Provides a flammable link be- 
tween open grasslands and forests. 

3. Grows primarily in the 6- to 
22-inch precipitation zones charac- 
terized by severe fire weather. 

4. Cures early in the fire season. 
5. Ignites readily during dry pe- 

riods because of its finely divided 
stems and pedicels. 

6. Responds readily to changes in 
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atmospheric moisture because of this 
fine structure. 

An understanding of the rela- 
tive flammability of cheatgrass at 
varying stages in its life cycle is nec- 
essary to the management and pro- 
tection of ranges on which it occurs. 
The objective of this study was to 
determine whether the characteristic 
color changes that take place while 
cheatgrass is curing are indicative 
of flammability. Because moisture 
content is the most important single 
factor influencing cheatgrass flam- 
mability, the investigation centered 
on an analysis of the drying rate of 
the plant as related to coloration. 

Maierials and Methods 
Four stands of cheatgrass were 

used as study areas. The areas were 
sampled as follows: 
Area 

No. 1964 
1 West. Mont. (north exposure) 
2 West. Mont. (south exposure) 
3 West. Mont. (south exposure) 

1965 
2 West. Mont. (south exposure) 
3 West. Mont. (south exposure) 
4 N. Idaho (level bench) 
Area No. 1 was not sampled in 

1965 because the density of the 
cheatgrass was very light. Area No. 
4, consequently, was added to the 
sampling schedule in 1965. 
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FIG. 1. Moisture content and plant coloration of cheatgrass by month and day at different 
north exposure, 1964, and Area No. 4, northern Idaho, level bench, 1965; B. Area No. 
65; and C. Area No. 3, western Montana, south exposure, 1964-65. 

On each sampling day, two or 
three replications were collected 
from each area during the early 
afternoon hours. Cheatgrass samples 
were clipped at ground level for 
moisture content determinations to 
establish drying-rate curves. To 
avoid the problems associated with 
free water on the plants, no sam- 
ples were collected during periods 
of precipitation, 

To minimize moisture loss, sam- 
ples were placed directly into tared 
distillation flasks in the field. Mois- 
ture content was measured by the 
xylene distillation method (Buck 
and Hughes, 1939), and all results 
were expressed on a dry weight 
basis. The coloration stage’ of the 
samples (green, purple, or straw) 
was noted and subsequently corre- 
lated with the drying rate curves. 
Plant coloration was described in 
terms of overall stand appearance 
and individual plant parts. Flam- 
mability was tested on each sam- 
pling day by igniting a few clipped 
plants with a match and determin- 
ing whether combustion was sus- 
tained upon removal of the heat 
source. 

Results and Discussion 

The study areas, although located 
on diversified sites, exhibited simi- 
lar drying curves (Fig. 1). The cal- 
endar dates of curing were different, 
but the slopes of the curves from 
spring growth to a cured condition 
in July were almost identical. 

The relation between plant color 
and moisture content on all areas 
was as follows: 

Plant color Moisture content (%) 
Green > 100 
Purple 30-100 
Straw < 30 

The above classification represents 
the predominant coloration of indi- 
vidual plants. As the transition 
points of 100% and 30% moisture 
content were approached, there was 
a greater degree of color variation 
within plants. Plant coloration was 
consistent enough, however, to use 
as an indicator of moisture content 
and thereby as an indicator of the 
flammability of the grass. 

Use of coloration as an indicator 
of flammability requires close-up in- 
spections. A cheatgrass stand may 
appear purple from a distance, but 
close-up inspections frequently re- 
veal considerable traces of green re- 
maining in stems, upper leaves, and 
seed heads. The true onset of the 
purple stage is indicated by the vivid 
purpling of all plant parts. 

The match test showed that the 
cheatgrass was not readily ignitible 
until it reached the straw-colored 
stage. Even when only a trace of 
purple remained in individual plants, 
flaming was marked by the popping 
sounds associated with the burning 
of moist material. 

The time required for the mois- 
ture content to drop from 100% to 
30% (and for the plant coloration to 
change from purple to straw) ranged 
from 8 days at Area 1 in 1964 to 23 
days at Area 2 in 1965; the average 
was 14 days for all areas. 

Exposure of the plots influenced 
the calendar date on which moisture 
content of the plants had dropped 
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locations: A. Area No. 1, western Montana, 
2, western Montana, south exposure, 1964- 

to 30%. In both 1964 and 1965, 
cheatgrass on Area 2 (severe south 
exposure) showed 30% moisture 
content on July 5; on Area 3 (south 
exposure receiving some afternoon 
shade), 30% moisture content was 
recorded on July 15 ; on Area 1 and 
Area 4 (more moist sites) it was re- 
corded on July 25. 

Summary and Conclusions 
The visual characteristic of cheat- 

grass most indicative of flammability 
is coloration. The plant is not readily 
ignitible when it is in either the 
green or purple stages. It is only 
highly combustible when it is straw- 
colored. The onset of vivid purpling 
forewarns of hazardous fire condi- 
tions within approximately 2 weeks. 

Because cheatgrass is an important 
plant on western rangelands, man- 
agement must cope with the extreme 
susceptibility of this grass to large- 
scale fires. Noting changes in plant 
coloration may be an efficient means 
of predicting the rate at which 
cheatgrass becomes flammable. 
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