production
least.
3) Virtually
perennial
unseeded
shrubs.

of the more moist Mixed Fir site declined

the

all herbage on seeded areas consisted of seeded
species and native shrubs, whereas herbage on the
area consisted mainly of native annuals and

Practically all trees on the burned area were killed by fire.
Those 12 inches in diameter breast high and larger were
salvaged as soon as possible by the owners. Records kept on
standing snags to determine
the character of windthrow
showed:
1) Snags began to fall noticeably during the third year on the
Pine-Mixed Fir and Mixed Fir sites and during the fourth
year on the Pine-Sedge site, which is the driest of the three.
2) Ponderosa
windthrow

pine showed the greatest susceptibility
to
during the 4 years; grand fir was the most

resistant.
Only one Douglasfir seedling resulting from sown seed was
observed on the burned area. In 1970, the Kinzua Lumber
Company, which owns about half the burned area, made a trial
planting of ponderosa pine. In subsequent years, Kinzua has
expanded this planting program with the intention to reforest
the soils that have good tree-growing potential.
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Highlight: Four browse species and a mixture of the four were interseeded
into a uniformly dense cheatgrass stand with a browse seeder-scalper on deer
winter range south of Manti, Utah. Four different width-4-,
8-, 16-, and
24-inch-scalping
attachments were used to determine their relative effectiveness
in reducing competition
between cheatgrass and developing shrub seedlings.
Scalping with the wider attachments resulted in substantial increases in shrub
seedling survival. Reduction of cheatgrass density was most marked during the
first growing season following planting. Thereafter, cheatgrass fully reoccupied
first the narrower and then the wider scalps, In terms of numbers of plants
surviving after 5 years, antelope bitterbrush, Nevada ephedra, and the mixture
proved most responsive to increases in scalp width. Cliffrose and fourwing
saltbush were less so. Herbage production of individual shrubs regardless of
species showed no response to increasing scalp width. However, production for
an entire plot where the effect of number of plants was included increased
markedly with increases in scalp width. Cheatgrass competition,
although it
limited growth of all the planted shrubs, was less limiting to fourwing saltbush
than to the other three shrubs.
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Establishing
shrubs on wildland
ranges in Utah by direct seeding is
often difficult. Although failures are
traceable
to a variety of factors,
inadequate soil moisture at the time of
germination
and during the initial
growth period is probably the most
important
(Holmgren,
1956).
Consequently,
it is important to use
seeding or site preparation
methods
that eliminate competition
and make
additional moisture available for shrub
growth.
Over much of temperate western
United
States,
cheatgrass
brome,
(Bromus tectorum) is a prolific invader
where
perennial
cover has been
eliminated or reduced. Normally a fall
winter
germinating
annual,
or
JOURNAL

OF

cheatgrass can be a serious spring
competitor
with developing
shrub
seedlings due to its advanced state of
development at the time shrub seeds
germinate. Cheatgrass uses most of the
available moisture in the upper soil
layers prior to shrub seed germination
(Holmgren, 1956; Stewart and Hull,
1949; Hull and Stewart, 1948).
Although a number of techniques
are available for direct seeding of
shrubs, not all of them effectively
reduce competition
from undesirable
herbs and grasses. One method for
establishing
antelope
bitterbrush
(Purshia tridentata) is to hand plant
seeds in prepared scalps made with a
for this purpose
hoe
designed
(Holmgren
and Basile, 1959). This
scalping removes existing cheatgrass
and other plants, prepares a favorable
removes
and
seedbed,
any
ungerminated
seeds from the scalp.
Hand scalping has proven particularly
useful on steep or rugged terrain not
suited
to
mechanical
methods
(Holmgren and Basile, 1959; Plummer
et al., 1968). However, hand scalping
is slow and expensive, and should not
be practiced where the terrain permits
use of a mechanical method of equal
effectiveness.
This study was designed to test the
effectiveness of four different width
scalping attachments
available for a

RANGE

MANAGEMENT

28(5),

September

1975

shrub composition
increased.

as

scalp

width
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Highlight:
The relationship between seeding rate and cover
of reseeded annual ryegrass (Lolium multiflorum
Lam.) was
studied for 3 years on a burned brushland near Berkeley,
California. Five seeding rates were compared: 6, 11, 22, 34,
and 45 kg/ha. During the first winter the percentages of cover
from the high seeding rates were greater than those from the
lower rates; however, the differences were eliminated in the
spring as a result of more tillering in the areas of low seeding
rates. Percentages of cover declined in the second and third
years even though seed supplies were, respectively, 32-fold and
double that of the first year. It is suggested that high rates of
seeding be used after wildfires, where the objective is to have a
good cover to protect bare soil against erosion during the
winter months.

Annual ryegrass (L&urn multiflorum Lam.) is widely used
for seeding burned brushlands in California. The California
Division of Forestry, for example, has seeded this species on
226,800 ha of wildburns on private and state lands between
1956 and 1971 (Anonymous,
1957 through 1971). It has also
been used in stabilizing road cutbanks along highways and
forest roads (Bowmer and McCully, 1968; Jackman and
Stoneman, 1972).
The ability of annual ryegrass to grow in winter and early
spring, together with the vigor of seedlings, high tillering
capacity, and prolific root system makes it a desirable species
for groundcover during the first growing season after fire-the
most critical for protection against soil erosion. A good cover
of ryegrass depends in part on the amount of seed planted,
provided the first storms are not so severe as to wash the seeds
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and ash down the slopes (Love, 1970). The higher seeding rate
results in a denser crop, higher cover, and better protection for
the bare soil. The relationship
does not hold altogether,
however, because of the tillering capacity of annual ryegrass.
No information exists about the optimum seeding rate of
annual ryegrass for this early critical period. Nor is it known
how the seeding rate is associated with the behavior of ryegrass
over time.
The seeding rates employed by the California Division of
Forestry have ranged from 7 to 9 kg/ha, with a few as high as
1957 through 1971); however, no
22 kg/ha (Anonymous,
background information is given as to why these rates were
selected. Schultz and Biswell (1952) found that 10 kg/ha gave
the highest cover and 7 kg/ha the highest forage yield of
annual ryegrass when combined in mixtures with perennials in
the Sierra foothills in California. On the other hand, high
seeding rates have been suggested for erosion control of road
Jackman
and Stoneman
(1972)
banks.
For
example,
recommended 56 kg/ha of annual ryegrass and urea fertilizer
for road banks on the Jackson State Forest in the redwood
and McCully and Bowmer (1969)
region of California,
suggested up to 17 kg/ha of annual ryegrass seeded with 13
kg/ha of bermudagrass (Cynodon dactylon) for the roadsides
of eastern Texas.
The seeding rate determines not only the cover (percentage
groundcover) but also the density (number of plants per unit
area) and subsequently
the herbage and seed production.
Broughman
(1954) reported increased total herbage and
increased ryegrass with increase in seeding rate from 0 to 67
kg/ha of ryegrass seeded with clovers in New Zealand. On the
other hand, low seeding rates, less than 15 kg/ha, are suggested
for all grasses for seed production (Evans, 1959; Griffiths and
Roberts, 1969).
The objective of this study was to evaluate the seeding
JOURNAL

OF

RANGE

MANAGEMENT

28(5),

September

1975

