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NOTES

prevent drying, the petri dishes were
placed in polyethylene
bags sealed
with rubber bands. Throughout a 12day germination
period the seeds
were kept on top of a laboratory
bench at room temperatures
varying
from 72 F to 78 F. Temperatures
were recorded by a Belfort2 hygrothermograph.
Growth of the radicle to a length
of 5 mm was the criterion used to
Germination
indicate
germination.
counts were made after 2, 5, 8, and
12 days.
Results

and Discussion

Fig. 1 shows spotted and nonspotted bitterbrush
seeds prior to the
germination
test.
Germination
was virtually
completed after 5 days, at which time
78% of the spotted seeds had germinated compared to 95% of the nonspotted seeds. The few seeds that
germinated
during the next 7 days
raised the germination
percentages
by less than 1%.
We do not know what causes the
spotting or the loss in viability.
Basile and Ferguson (1964) found that
the Say stink bug (Chlorochroa
sayi
Staal)
could cause
the complete
blackening
and shriveling of immature bitterbrush
seed, but found no
definite evidence that this insect was
responsible for spotted seed.
We also tried to determine what
part of the seed was damaged by
the agent responsible
for the spots.
Spotted seeds were soaked in water
for several hours, after which the
seed coats were removed.
These
seeds were then placed overnight in
a 2%) 2, 3, 5-triphenyl
tetrazolium
chloride
solution,
which normally
stains only the living portions of the
seed bright red. In 25% of the seeds
treated, the tip of the embryo was
stained only slightly or not at all.
Fifty-three
percent of the seeds had
either deformed
(wrinkled)
cotyledons or cotyledons
with pink or
white spots-which
indicated some
In a few cases, both the
necrosis.
embryo and cotyledons were damaged. Despite being spotted on the
outer seed coat, 31% of the seeds
2 Use of trade numes of commercial
products is solely for identification
and does not imply endorsement
by
the U.S. Department of Agriculture
or the Forest Service.

FIG. 1. Spotted bitterbrush seed (left) and nonspotted seed (right) before testing for
germination. The area of the seed coat covered by the spot (or spots) varies greatly.
were stained red throughout both the
embryo and cotyledons,
and appeared undamaged.
Since most spotted and nonspotted
seeds are approximately
the same
size, shape, and weight, they probably cannot be separated
in the
cleaning process, nor will the purity
analysis be affected.
Consequently,
seed collectors
should examine
shrubs carefully to ascertain if the
seed is good, viable, unspotted seed
before they gather it. If such precautions are not taken, we will have
to develop some practical method for
culling out defective seed after it is
harvested.
The deleterious
effect of spotted

seed in a seed supply will depend on
the proportion of the seeds affected
and the severity of damage to the
individual seeds. This can be determined in a careful germination test
of a representative
sample of the
seed lot.
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Exasperation
was the mother of
this idea. There was always at least
a breeze, more often a gale, during
the summer of 1966 when I worked
in the field for the Intermountain
Forest and Range Experiment
Sta-

tion. Grass clipped from small sample plots had to be weighed in the
field for subsequent dry-matter
determinations,
but the paper bag on
the hook of the spring-balance
never
seemed to come to rest.
At first I Itried a section of 6-inch
stovepipe as a stilling well, but the
diameter was too small for the size
of bag we were using. An 8-inch
rain can, 30 inches deep, worked
much better. Since it had a bottom,
it also served as a carrying case for
the clipping and weighing tools.
The westerlies dipped only a few
inches into this improvised “bucket
of calm,” even when they whipped
by at 20 mi/hr. If the can had been
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wider, the turbulence
would have
reached farther down. If such is required for larger samples, a can that
is also taller may be used.
The pointer on our scales stayed a
constant
distance
from, the hook.
This was distance enough for our

sample-no
matter how light-to
be
down out of the weather, while the
pointer remained above the rim of
the can where we could read it. For
other types of scales, it may be necessary to lengthen the hook 3 or 4
inches in order to have the samples
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Highlight
Range forage samples were digested (in vifro) with rumen inoculum collected after delays of 2, 6, 10,
and 14 weeks after fhe forage collection. Inoculum collected after the 6week delay gave equivalent forage
digestibility values as the a-week delay: IO-week inoculum delay resulted
in digestion values statistically related to but lower than the a-week
delay values. Inoculum collected after
a 14-week delay could not be used fo
estimate range forage digestibility.
The artificial rumen (in vitro) digestion technique,
which simulates
natural digestion, is used to measure
the nutritive
value of forages for
domestic
livestock
and wildlife.
Since many forage samples can be
analyzed easily at the same time, the
technique has been increasingly used
in recent
investigations
of range
forage.
Several aspects of the technique
are still in developmental
stages.
Problems
in inoculum preparation
and source, length of fermentation,
fineness of grind and substrate influence, and drying temperature
have been discussed by several investigators
(Johnson,
1963; Shelton
and Reid, 1960; Tilley and Terry,
1963; Van Dyne, 1962). The question
has been raised as to the validity of
using inoculum from an animal fed

1 Range Scientist,

located at the Station’s project headquarters at Flagstaff, in cooperation with Northern
Arizona University;
central headquarters
are maintained
at Fort
ColZins, in cooperation with Colorado State University.

(especially very light ones) in still
air when the weights are read. It is
also helpful to have a pebble of
known weight in the bag with a
lightweight sample to make it hang
vertically and not touch the side of
the stilling well.

kind of feed than the
one being evaluated (Bezeau, 1965;
Shelton and Reid, 1960; Van Dyne,
1962). For example,
Van Dyne
(1962) found that inoculum
from
animals fed high-quality
alfalfa hay
produced higher digestion
values
than when inoculum came from animals fed low-quality oat hay. Neither
of the inoculum-source
animals were
fed on the kinds of feed being evaluated.
Before in vitro digestions can be
made, freshly-collected
range forage
must be dried, ground, and weighed
into digestion tubes or containers.
After the forage has been prepared,
rumen inoculum is collected from
animals and added to the forage.
This process usually requires a week,
Therefore,
and sometimes
longer.
the activity of the inoculum collected
just prior to digestion trials may be
different than it was when the forage was collected.
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This paper presents results from
artificial rumen digestion studies of
range forage with different delays in
inoculum collection.
Methods
The study was conducted on the
ponderosa
ponderosa
pine (Pinus
Lawson)
range type of northern Arizona (Pearson, 1964). Forage samples consisted
of Arizona
fescue
(Festuca arbonica Vasey) , mountain
montana
muhly (Muhlenbergia
(Nutt.) Hitchc.) , sedge (Carex spp.) ,
bottlebrush
squirreltail
(Sitanion
hystrix (Nutt.) J. G. Smith),
and
mixtures of these species. The forages to be examined were prepared
for digestion trials within 2 weeks
after collection. At the end of the
second week, inoculum was collected
from rumen-fistulated
cattle
that
were grazing on the range where the
forage was collected (source 2). Inoculum was also collected from the
cattle at 6, 10, and 14 weeks (sources
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6, 10, and 14))
and samples from
original forages were again digested
with these inoculum sources. Inoculum for the digestibility
comparisons came from animals grazing on
the same range, but on vegetation in
different stages of maturity. The digestion technique used was that of
Tilley and Terry
(1963)) with the
filtration
procedure
of Alexander
and McGowan (1961). Each forage
digestibility sample was analyzed in
triplicate.

