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Rangeland Improvement — A Challenge for Us in the 1980’

William G. Leavell, Associate State Director,
Bureau of Land Management, Utah State Office

Thank you for inviting me to the 1980 Vegetative Rehabilita-
tion and Equipment Workshop. San Diego is a good location to
hold such a winter work session. This weather is certainly appreci-
ated by some of us who live and work a little farther north.

When asked if I would present some introductory remarks
and a challenge for the future, I looked forward to this moment
with both anticipation and concern; concern that, never having
been an attendee at one of the sessions, I’d be breaking new ground
in my comments, possibly from a naive, uninformed perspective;
anticipation because, as a manager, I have been doing quite a little
thinking recently about the 1980’s, where we have been, where we
are, and where we ought to be at the end of this decade in regard
to rangeland management. I’ll try to emphasize some of my concerns
and expectations in the next few minutes. My perspective is
particularly oriented from the view of a Bureau of Land Manage-
ment employee—a line manager. Perhaps other agencies, other
managers, will have different views—but these are mine.

Ted Russell asked that I build my discussion on any of three
general areas: (a) the equipment needed to carry out the Federal
Land Policy and Management Act and the Public Rangeland
Improvement Act; (b) equipment needed to rehabilitate surface-
mined disturbance; or (c) ways and means for technology transfer.

The initial urge to talk about equipment needs was great. But
after reviewing the reports of the last 2 years I came to the realiza-
tion that much has happened in the last 20 years to bring equip-
ment sophistication to us. Far be it for me to say what is needed
in today’s world. I had been thinking in terms of equipment of 20
years past: the brushland plow, the anchor chain, the rangeland
drills, etc. In the meantime, you have passed me by with such
machinery as low-energy grubbers, land imprinters, steep-slope
seeders, basin blades, and shrub spriggers. New plant materials
have emerged and new techniques—such as thermal brush control.
For all I know, there may be enough equipment varieties and inno-
vations in place, on the drawing board, or in your minds to do
most anything we need to do in the eighties.




But I believe that in the eighties we must place our greatest
emphasis on improving all rangelands to meet all needs. So I came
to the conclusion that the time is right to issue the real challenge
to this group and to all rangeland managers and users—that is, to
assure that the information and results of your many years of
research, development, and thinking be put to work, on the ground.

It is on this topic then—technology transfer—that I want to
put the emphasis of these introductory remarks.

Let’s set the stage a little. Like many of you, I entered into a
land management career, fresh out of school. Just off the ranch, so
to speak. Responsibility in the 1950’s, was generously given out to
all of us newcomers in the BLM District Offices. Quite often, the
addition of two or three of us to a District staff often doubled
that staff. We were immediately given impressive titles like “Range
Conservationist” or “Range Manager” and put in charge of such
project programs as soil and moisture, halogeton control, or range
improvement.

In the early fifties our projects consisted of stock pond con-
struction, spring development, fencing, and a newly emerging
program of land treatment through sagebrush plowing, crested
wheat grass seeding, aerial spraying, and some pinyon-juniper
chaining, at least in the region I was located in. Over in Region 3,
the Bureau’s Northern Great Plains Area, large detention reser-
voirs, water spreaders, contour furrowing, etc., were major project
types.

We learned our job the hard way in on-the-job training with
an old, experienced hand, by trial and error. And many of our
errors are still with us in the broken dikes, unsuccessful seedings,
and abandoned equipment. On the other hand, we did have our
successes, and we did improve in our way of doing business. People
like Don Hyder, Forrest Sneva, Art Sawyer, Neil Frischknecht,
and many others gave us the research and practical tips for a better
way of doing that business. For example, I still remember that
spraying for sagebrush in eastern Oregon should be done when
June grass is in the “boot” to get the best results.

We learned to innovate just like on the farm—using bailing
wire and whatever scrap iron was around—to get the job done
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improvement but at a different level and perhaps in a way that
bears out the saying, “A little knowledge can be dangerous.” The
point I want to make is that many of us remember range improve-
ment and land treatment as it was done rather than as it is or can
be done now.

We know the history of the range improvement funding
levels—oriented almost exclusively to improving soil, vegetation,
and livestock grazing conditions and how the funding rose and fell
with the times. The large acreages of vegetative conversion
dramatically dropped in numbers toward the end of the sixties.
The seventies brought better planning for many uses with the
accompanying environmental requirements.

The experienced project work force of the fifties and sixties
dwindled. The faces have changed at the field level in those jobs
that carried out the range improvement program on the ground.
We find today that only 24 percent of BLM’s present employees
were with us in 1965 and only 22 percent of our range conserva-
tionists go back more than 10 years.

With this very general background, primarily on BLM
operations—but perhaps the shoe may fit your individual agencies
also—let’s consider these facts:

e Weknow our present rangeland conditions require carefully
planned and managed improvement action using the best available
ways and means. As mentioned last year in Reg DeNio’s talk:
“Fifty-four percent of the rangelands in the ‘lower 48’ States—some
350 million acres of private, State, and Federal rangelands—{are]
in poor or in very poor condition, with vegetation and soil condi-
tions estimated to be at or less than 40 percent of their potential.”

e We know the Congress recognized this problem and gave
its authorization for a greatly accelerated program of range
improvements under the Public Rangeland Improvement Act—$365
million over the next 20 years. This could triple the amount of
funding BLM alone receives for range improvements annually. We
have now completed 22 environmental statements of the 144
covered by the Natural Resource Defense Council suit, thus
opening up the possibilities of a great acceleration in range
improvement.




to date as to what options are available to them. I made an
informal survey of many of our field managers and we came to the
conclusion that, as managers, we are not up on the state-of-the-art
in range improvement. We do not know of any coordinated effort
to assess the problem, propose solutions, evaluate the economics,
and reach an informed decision on where to go from here.

e Further—and this may be far more serious—there is quite
likely a great lack of experienced people in our field offices who
are trained and ready and able to carry out an accelerated program
of range improvement practices throughout the West. For every
example where we are making some very concerted and successful
efforts, there is an example of concern by managers that they are
just not ready to move out on a large, cost-effective rangeland
improvement program.

This adds up to a serious shortage of overall capability and
knowledge to carry out a program that is expected by those who
can commit us to high goals of rangeland improvement. I certainly
don’t want to be embarrassed by my inability to produce. But,
as a manager, I well could be. I now know that I am not alone in
that concern.

I agree wholeheartedly with the comments made in 1979 by
the Information Work Group chairman:

Effective dissemination of information is a challenge
that any group or organization engaged in develop-
ment work faces. Information transfer, however, is
an activity often put aside because the work is
routine and not appealing to most people engaged
in development work . . . . This is especially true in
resource management, where field units are widely
scattered and personnelusually work independently.
It is difficult for many land managers to stay
abreast of the best tools and techniques available.

Now, what can be done? First, I think the time is right for
solutions. We’ve talked about the need to accelerate rangeland
improvement efforts for years. I suspect our hand has been called
and we’ve got to produce. With some thinking on the matter, I
believe that managers and specialists alike will become concerned
and want to place themselves in a better position of being able to

Second, I believe any effort undertaken must involve the
entire rangeland community, from the most intensive user (perhaps
the mining industry) to the least knowledgeable of our general
public; from the most ardent environmentalist to the most con-
cerned range livestock operator; from the university professor to
the economist. All must be involved, whether they are a payee as a
taxpayer or a receiver as a consumer of the product.

We must realize that all levels of government are by necessity
involved in all land matters affecting their area of responsibility.
We must be sure that we fully involve them, not only in the deci-
sions on land improvement, but also in helping to finance and
carry out that effort in the most cost-effective manner. The use of
advisory groups, such as the Experimental Stewardship Program,
and the involvement of people through workshops and symposiums
seem to offer a forum for arriving at solutions to the problems and
proposals developed by this group. In other words, let’s be sure we
don’t miss anyone, involve everyone, and in a way that works
toward the solution.

Third, let’s zero in on possibilities with the best payoff in
terms of progress and proper land management. I suspect plenty
has been done with certain equipment development, plant material,
research, and technology application. Let’s get our audience
informed to use what we have rather than explore to infinity. I
hasten to add this is not a call for stopping research and develop-
ment on equipment, etc. But we perhaps ought to channel our
efforts into technology transfer priorities for those changing or
adaptive methods which must follow as a result of the changing
use patterns on rangelands; for example, prefabrication of facilities
for development within wilderness study areas to reduce onsite
construction impacts. And, let’s stay in key with national concerns
of energy conservation and efficiency.

Fourth, let’s concentrate on information techniques. In other
words, let’s really communicate effectively to all audiences,
whether they be managers, users, or specialists. For example,
publications have been a prominent method for getting informa-
tion before others. But we are competing for the time of the right
people, and by right I mean those involved in planning, in manage-
ment, and in implementation, to both understand what is available
and to best utilize whatever is available. Let’s try more work
demonstratlons perhaps at centralized locations. Let’s invite
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Fifth, let’s think about improving organization and manage-
ment techniques to facilitate technology transfer and utilization;
for example, central equipment control centers. Let’s concentrate
on options for acquiring equipment, not only through purchase,
but also through unique leasing arrangements. Perhaps we should
consider various techniques of contracting where the agencies
would provide specialized equipment and contractors would
operate the equipment. These are really not new ideas but rather
the process of making us think out our possible options which is
the most important, perhaps, at this point. Let’s not forget
specialized equipment scheduling and interagency trading. Of
course, the bottom line is to get the best equipment options, the
best technological processes, and the best plant material options
before the planners, the managers, and the implementation team.

If the time is right, if the eighties will be a decade of great
improvement effort, we must pay the bill. So perhaps the need
to transfer information and for further research and development
must be quantified in terms of the funding required to make such
a program successful. If there is a need, there will be a willingness
to pay for the solution. If managers feel the need, they can
motivate their organizations to assure that the priority is given to
reach the solutions.

In summary, the forecast is for a great acceleration of range-
land improvement for all resource purposes during the decade of
the eighties. The lull before the storm has been with us for some
years. We are in a position of finding ourselves, as managers, in
the position of needing all the technology and equipment options
we can get to capitalize on the opportunities before us. We are
faced with a need to better inform all responsible persons and all
agencies at all levels of what is available to do the work. Further,
we must commit our resources to assuring that we have adopted
the best alternatives for having the right equipment, the right plant
materials, and the right technology for doing that work for the
specific efforts we are planning. To make all this come together in
a cohesive, coordinated way is a tremendous undertaking for this
group. That is our challenge!

Workgroup Reports

Information

Ray Dalen, Chairman
(Reported by Dan McKenzie)

Accomplishments

@ The Revegetation Equipment Catalog was pub-
lished in March 1980, and distribution to Federal
agencies is in progress. Copies are also available through
the Superintendent of Documents for $6. To order a
copy, write: Superintendent of Documents, U.S.
Government Printing Office, Washington, D.C. 20402;
ask for Stock No. 001-001-00518-5.

@ The VREW’s 33rd annual report was prepared,
and 1,100 copies were distributed to interested
individuals and organizations.

® An article was prepared and published in
Rangelands magazine reviewing the history and accom-
plishments of the Workshop. The article was published
in the December 1979 issue.

® An American Society of Agricultural Engineers
paper, describing some of the activities of the VREW,
was presented at the winter meeting of ASAE in New
Orleans, La., December 1979. The paper, “Agricultural
Engineers Role in the Rangeland Improvement and
Rehabilitation Equipment,” was by Farnum M.
Burbank, chief equipment development engineer,
Forest Service, Washington, D.C. The paper number is
79-1610.

® The agenda for the 34th VREW annual meeting
in San Diego was prepared and distributed 45 days
before the meeting to give people ample time to make
plans to attend.

® A guidance group for Project 0411, Range

Habitat Improvement Slide/Tape, met at the Equipment
Development Center in Missoula, Mont., Dec. 12 and
13, 1979. The group decided on a video tape emphasiz-
ing equipment. The program was tentatively divided
into four sections. The first would briefly describe
good range practices and principles; the second would
cover mechanical brush control equipment; the third,

® The VREW history booklet has been updated,
reviewed, and will be going to press in a few months.
One interesting new item included is an organizational
chart showing some of the lines of communication
among organizations involved in VREW.

® The Chemical Plant Control Workgroup has com-
pleted a draft of a handbook on the aerial application
of herbicides. Copies are being circulated for review
and comment.

Planned

® Develop plans for accomplishing Project 0411.
Initial work will focus on three areas: searching for
existing footage of equipment; developing a shooting
script; and arranging locations where equipment can
be taped in field settings.

@ Publish VREW history booklet.

@ Distribute copies of the Revegetation Equipment
Catalog to Federal agencies and inform other individuals
and organizations about the availability of this publica-
tion from the Superintendent of Documents.

® Prepare and publish the VREW 34th annual
report and distribute it.

® Prepare and distribute 45 days before the 35th
annual meeting, the agenda planned for Tulsa, Okla.,
February 8 and 9, 1981.

® Publish handbook on aerial application of
herbicides.
Proposed

® Update slide presentation of VREW activities.
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Arid Land Seeding
Carlton H. Herbel, Chairman

Arid Land Seeder

By Carlton H. Herbel, Science and Education
Administration—Agricultural Research, Jornada
Experimental Range, Las Cruces, N. Mex.

The arid land seeder project aims to develop equip-
ment that will create the microclimate needed for
successful seeding of arid land. The Science and Educa-
tion Administration—Agricultural Research at the
Jornada Experimental Range near Las Cruces has
demonstrated that more favorable temperature and
moisture conditions exist for germination and seedling
establishment when uprooted vegetation is placed over
seeded rangeland. This method also helps protect seed-
lings from emergencies such as drought. The plowed
brush creates a microclimate that lowers the maximum
daytime soil temperatures and increases the soil water.

Reductions in maximum soil temperatures during
the critical summer period averaged 28° F at the Y-
inch depth. During an 80-day period in summet, soil
water was available at the Y%-inch depth for 29 days
under brush cover. This compared to only 9 days
where no cover existed on the soil surface.

Using this information the Agricultural Engineering
Department at New Mexico State University, in
cooperation with SEA-AR, designed and built the arid
land seeder. It was originally pulled by a crawler tractor
equipped with a rootplow. The equipment picks up the
plowed brush from the ground, forms basin pits, firms
the soil, plants seed, and then deposits the brush on the
seedbed as cover.

In 1979, the arid land seeder was separated from the
crawler tractor equipped with the rootplow. The root-
plowing was then done separately followed by the arid
land seeder pulled by a large four-wheel-drive tractor.
This arrangement, rootplowing and seeding separately,
worked much better and was much faster than when
the crawler tractor equipped with a rootplow pulled
the seeder, and rootplowing and seeding was done in
one operation. This technique was used to treat 75
acres infested with creosotebush in 1979. Lehmann
and Boer lovegrass, black and sideoats grama, yellow
bluestem, blue panicgrass, and fourwing saltbush were
seeded.

Over 200 acres on the Jornada Experimental Range

Rangeland Imprinter

By Robert M. Dixon, Science and Education
Administration—Agricultural Research, Southwest
Rangeland Watershed Research Center, Tucson, Ariz.

The rangeland imprinter creates surface conditions
that concentrate, infiltrate, and conserve rainwater.
This makes more moisture available for seed germina-
tion, seedling establishment, and forage production in
semiarid and arid regions. Rainwater is concentrated in
seedbeds and seedling cradles by gravity flow from a
series of water shedding furrows. Seedbeds and seedling
cradles, a series of cross-slope furrows connecting with
the shedding furrows, absorb water. The result of both
the rainwater-accumulation and plant-mulching func-
tions of the rangeland imprinter is conservation of
absorbed rainwater, The accumulated rainwater further
penetrates the soil and less moisture evaporates.

Increased absorption also conserves rainwater by
reducing runoff and by increasing the depth pf water
penetration per unit of rainfall. Compared with a bare
surface, water infiltrates deeper and idly beneath
muleh because soil macropores function better as
major fluid flow routes.

In 1979 field studies were conducted to determine
how well the land imprinter satisfies its design criteria.
These studies involved measurements of: (1) infiltration
in the water shedding and water absorbing imprints
using a Bertrand-Parr infiltrometer; (2) soil imprint-
ability (and compaction), using con_e-ti;?ped _
penetrometers; (3) biomass vertical distribution, using
a specially developed sampling frame; and (4) above-
ground biomass production, using the gravimetric
(clipping, drying, and weighing) method. Results show
that the imprinter functions as designed, concentrafing
and conserving rainwater for increased biomass
production.

Generally biomass production has been difficult to
evaluate because of substantial but unknown levels of
consumption by herbivores. The relatively small areas
that have been imprinter-seeded become oases to
hungry cattle and wildlife. This situation has been
aggravated by the drier-than-normal growing seasons
since the testing began in 1976.

However, land imprinting has shown good potential.
At the Fort Huachuca, Ariz., trial, 500 acres of
bulldozer-cleared land was imprinter-seeded to weeping
and Lehmann lovegrass in July 1978. Ten months after
seeding, biomass had accumulated to 2,853 pounds for
imprinted and 50 pounds for unimprinted land. After
18 months the totals were 4,144 pounds for imprinted
and 291 pounds for unimprinted lands. Grass seeds
broadcast onto the unimprinted land failed to germinate;
consequently, the low production from this land con-
sisted primarily of relatively unpalatable weeds such as
Russian thistle.

Manufacture of Rangeland Imprinter
By John Laird, Laird Welding & Manufacturing Works,
Merced, Calif.

Laird Welding & Manufacturing Works now manu-
factures, under a U.S. Government license, two sizes of
the rangeland imprinter. One is a metric size unit with
1-meter-diameter by 1-meter-wide capsules. The other
is an English size unit with 46-inch-diameter by 48-inch-
wide capsules. The reason for manufacturing this larger
unit is to eliminate materials waste from the standard-

Laird Rangeland Imprinters

Weight
Treatment with  Cost fob
Imprinter width Weight water  Merced
size (in) (Ib) (ib)  (Mar '80)
Metric unit 79 5,300 8,400 $ 8,250
English unit 96 7,700 13,200 $11,135

English size rangeland imprinter with 46-inch-diameter
by 48-inch-wide capsules and square tubing frame that
can be disassembled for shipping.




Seeding and Planting
Ross Wight, Chairman

Workgroup Activities

® Some changes were made in the Seeding and
Planting Workgroup membership, including a new
chairman.

® A paper entitled “Automatic Bandoleer Feeder
for Transplanters” by Walter L. Moden, Jr., and Harold
L. Brewer, was presented at the winter meeting of the
American Society of Agricultural Engineers, New
Orleans, La., December 11-14, 1979. Work is continu-
ing at Temple, Tex., and Moscow, Idaho, on the auto-
matic feeding systems.

® A Tye rangeland seeder mounted in front of a
rangeland imprinter was used to seed 2,000 acres of
root-plowed brushland in southwest Texas.

® Utah Division of Wildlife Resources continued
work with the rangeland interseeder and tree and shrub
transplanter.

® John Laird reported some myodification on the
rangeland drill.

® Stephen Monsen reported on the adaptation of
the Hansen seeder and Sieco fireplow to a rangeland
interseeder.

A Rangeland Renovation Project
in Southwest Texas
By John Tye, The Tye Co., Lockney, Tex.

This presentation outlines activity to renovate
rangeland on a ranch in southwest Texas during 1979.

The Beef Canyon Ranch, near the Big Bend National
Park, is composed of about 21,000 acres of semiarid
rangeland. The land is infested with greasewood brush,
mesquite trees, and very sparce stands of native grasses
interspersed with rock. Grazing capacity in its unim-
proved state was approximately 200 head of cattle on
the entire ranch.

The new ranch owners had done some small-scale
rangeland renovation in prior years, principally involv-
ing rootplowing, plowing, and aerial seeding of native
grasses, The results had been somewhat eratic.

Many problems were encountered with the aerial
seeding. For example, a uniform seeding rate for the
various seeds in seed mix could not be maintained. A
proper covering of the seed and good seed soil contact
was not achieved.
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In 1979, the owners elected to attempt an integrated
plan of rangeland renovation on a larger scale. Assisted
by the county extension agent and a representative of
the Soil Conservation Service, the owners selected
2,000 acres of the best flat bottom land for renovation,
These acreages were rootplowed. Larger pieces of brush
and trees were bulldozed into piles on the edge of the
plot and the land plowed with a large offset disk.

These processes left the land very loose and powdery,
but still littered with small piles of brush, large limbs,
tree trunks and branches, as well as rocks, outeroppings,
and other piles of debris. To obtain the required seed
metering and placement systems, seeding was accom-
plished using a Tye Rangeland Seeder mounted in front
of a land imprinter. The Tye seeder is a “Wiedemann
type,” using one seed hopper for light, chaffy seeds
with a picker wheel type seeder; a separate smaller
hopper uses externally fluted seeders for small, dense
seed. The seed is dispensed through rigid seed tubes
hinged to the main frame. This allows the tubes to ride
up and over obstructions while still delivering seed
uniformly to a groove formed in the soil surface.

This particular seeder arrangement was pioneered by
Harold T. Wiedemann at the Texas Agricultural Experi-
ment Station in Vernon, Tex. The land imprinter is
based on a design developed by Robert M. Dixon of
the Science and Education Administration, Tucson,
Ariz,

Seeding took place during the first half of April 1979.
The seed mixture consisted of the following amounts
of pure live seed per acre: 2 pounds Johnson grass, 1
pound sideoats gramma, ' pound plains bristle grass,
1/10 pound fourwing saltbush in one hopper and 6/10
pound blue panicum and ' pound Lehmann lovegrass.

The first half of 1979 was an exceptionally dry
year with virtually no rain through June. Normal rain-
[all for the area is about 9 inches per year. During 1979
less than 7 inches was recorded. The planted grass came
up to a stand, but there was not enough moisture to
keep the stand growing. In mid-August about 2% inches
of rain fell, which allowed the grass to come back and
continue normal growth. After the September through
November rain season, the carrying capacity of the
2,000-acre renovated rangeland increased to around
350 head.

The lack of rainfall resulted in practically no growth
of grass on other portions of the ranch and necessitated
heavy overgrazing of the renovated area with cattle on
hand during late 1979. This severe overgrazing,
combined with the detrimental action of the cattle
hooves on the soft, renovated fields set back growth of
grass on the renovated area. Examination shows that
the root systems still remain intact and that adequate

rain and a rest from grazing should bring the grass
stand back.

ccess of this seeding practice depend_s mainly
on Zggqsll;ate rainfall. Without it, stand establxshm_ent
and growth of the native and introduced grasses is
severely retarded. On the other hand, lgrge amounts of
rainfall in a short period seal over the light, powdery
soil, causing later rains to run off rather than be
absorbed into the soil profile. The land imprinter mini-
mizes these problems after seeding: But more crust
fracture and small reservoir establishment appears

necessary.

Further work is planned in 1980 in cooperation.
with government and university pe_rsonnel. Work will
include more seeding and use of different types of
spiked rollers to break the crust and create small reser-
voirs for containing rain water.

Benefits gained thus far in the renovatio_n program
point to these procedures as being economlcallly viable
practices for rangeland renovation in the arid and
semiarid Southwest.
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Successful Interseeding of Shrubs and Forbs

into Perennial Grass Commumtles_ .

By Richard Stevens, Utah Division of Wildlife
Resources, Ephraim, Utah

Funds for this work were provide_d by Federal Aid in
Wildlife Restoration through Project W-82-R.

The Forest Service San Dimas Equipment Develop-
ment Center (SDEDC) was assigned a project to develop
a demonstration interseeder that could operate on
rangelands. A five-component interseeder was
developed, tested, and modified in Utah and southern
Idaho over the past 3 years.

A John Deere, model 350, diesel, crawler tractor
rated at 42 drawbar horsepower was the prime mover.
SDEDC designed and constructed an implemenp-
carrying hitch that was mounted on the tractor at its
real-hitch point. By using the real-hitch pqint, the
implement remains in the ground with varying soil con-
ditions and as the tractor turns and moves up and
down on uneven ground. Originally, the interseeder
was equipped with a single-disk trencher.

- ¥ o
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Wiedemann rangeland seeder and Dixon rangeland imprinter combined to_ make the Tye Co. experimental rangeland
seeder. Seeder is being used lo renovate lands on the Beef Canyon Ranch in southwest Texas.
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Because of unacceptable results, a modified Hansen
alper, double-disk trencher and Sieco fireplow were
-aluated for their effectiveness in making an acceptable
alp.

To accomplish effective interseeding into existing
sgetation, scalps need to be made that are: (1) deep
nough to remove all seeds, crowns and rhizomes of
cisting vegetation; (2) wide enough to aHow seeded
secies to become established before reinvasion or
ompetition occurs from surrounding vegetation; and
3) of such a shape and size that they are effective
rater harvesters.

Seed was metered out with a thimble seeder mounted
n the side of the tractor. The tractor’s track rotation
irives the thimble seeder through a small rubber-tired
vheel riding on the track. Changing thimble sizes and
\umbers compensates for variations in seed size, type,
yurity, and desired quantity.

After the thimble seeder meters seed, the seed is
‘hen dropped into a venturi tube. An airstream carries
he seed to the discharge port behind the scalper. A
turbocharger originally provided the air source. The
turbocharger continued to blow seals, so an efficient
19-volt electric fan system was developed.

We evaluated the effectiveness of the scalpers in
removing competing perennial grass (Agropryon
intermedium and A. desertorum) and successfully
establishing shrubs and forbs. The reinvasion rate
and establishment of perennial grasses into the scalp
determined success of each scalper. Seeding success was
measured by counting the number of plants established
per linear foot of scalp and by deterrhining plant vigor
by scalp type and species.

Perennial grass generally reinvaded from the edge to
the center of each scalp. Where scalps were not deep
enough to remove roots and rhizominous material,
grasses also reinvaded from the bottom of the scalp.
After the second growing season, the least amount of
grass reinvasion and the most robust, vigorous seedlings
were in the Seico fireplow scalps. Bordering and
invading grasses produced competition that adversely
affected seeded species in other scalp types.

After 2 years, the highest number of seedlings
survived in the Sieco fireplow scalps. Species with more
than five plants per linear foot were big sagebrush
(Artemisia tridentata tridentata), mountain big sage-
brush (A. tridentata vaseyana), prostrate kochia (Kochia
prostrata), and showy goldeneye (Viguiera multiflora).
Ladak alfalfa (Medicago sativa), Lewis flax (Linum
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able plant numbers at the end of the second growing
season.

After two growing seasons, big and mountain big
sagebrush and white and mountain rubber rabbitbrush
had grown exceptionally well. Prostrate kochia, showy
goldeneye, Lewis flax, small burnet, and mountain big
sagebrush all flowered and set seed during the second
year. The sagebrushes, prostrate kochia, small burnet,
Lewis flax, and showy goldeneye grew well seeded in
mixtures.

Scalpers perform as desired with varying topography,
soil and vegetative conditions when attached to the
U.S. Forest Service-designed implement-carrying hitch.
The thimble seeder is versatile because the seedling rate
can be changed. Also, cleaned, trashy, dirty, plummed,
rough, or smooth seed in any size will go through it.
Seed can be transferred from the thimble seeder to the
deposit point behind the scalper successfully with an
airstream from a 12-volt fan or turbocharger.

Shrubs Can Be Transplanted Successfully

with A Tree Transplanter

By Richard Stevens, Utah Division of Wildlife Resources;
Ephraim, Utah

Funds were provided for this work by Federal Aid in
Wildlife Restoration through Project W-82-R.

There are big game ranges, livestock ranges, and
disturbed sites that require rapid establishment of
desirable species and accessions. Tests over the past 3
years have demonstrated that transplanting shrubs and
forbs with a tree transplanter is feasible. Initial results
were reported last year and are included in this
Workshop’s 33rd annual report.

Excellent survival and growth have taken place where
shrubs were hand placed by personnel riding a trans-
planter designed for hand transplanting. Most shrubs
have multiple branching and fibrous or fairly large root
systems. Consequently, shrubs are not picked up and
released properly by automatic planting devices. Hand-
fed transplanting resulted in over 80 percent survival
after the second growing season compared to less than |
30 percent survival with the same bare-root stock |
planted with an automatic planting device.

Four different types of tree transplanters were tested.
A beefed-up Whitfield-type tree transplanter with a 28-
inch V-shaped double sulky-type scalper, attached
forward from the transplanter, produced the most
acceptable survival rates. About 30 species (table 1)

Bare-root stock (0-2) was transplanted much more
successfully than container-grown stock. Likewise,
bare-root stock generally grew better than the con-
tainer stock. After 2 years, some container stock plants
appeared to be somewhat stagnated. Some were dug up
Most of those roots were still in the rooting medium
and had not extended into surrounding soil.

. ’_I‘ransplanting bare-root stock with roots from 6 to
12 inches long and tops at least 3 inches long was most
successful.

] The Forest Service-designed implement-carrying
hitch performed an excellent job of transplanting at
constant depths with varying topography, soil, and
vegetative conditions.

Table 1.—Species with over 75 percent survival 2 years after being transplanted into inl ]
A 2 . Y I ermediate wheat,
(Agropyron intermedium) with a modified Whitfield-type tree transplanter and scalper st

Amelanchier alnifolia
(Saskatoon serviceberry)

Amelanchier utahensis
(Utah serviceberry)

Artemisia cana
(Silver sagebrush)

Artemisia frigida
(Fringed sagebrush)

Artemisia nova
(Black sagebrush)

Artemisia tridentata tridentata
(Big sagebrush)

Artemisia tridentata vaseyana
(Mountain big sagebrush)

Berberis fremontii
(Oregon grape)

Ceratoides lanata
(Winterfat)

Chrysothamnus nauseosus albicaulis
(White rubber rabbitbrush)

Chrysothamnus nauseosus salicifolius
(Mountain rubber rabbitbrush)

Cotoneaster acutifolia
(Peking cotoneaster)

Cowania stansburiana
(Cliffrose)

Ephedra nevadensis
(Nevada ephedra)

Ephedra viridis
(Green ephedra)

Elaeagnus angustifolia
(Russian olive)

Fraxinus anomala
(Single-leaf ash)

Hedysarum boreale gremiale
(Utah sweetvetch)

Kochia prostrata
(Prostrate kochia)

Lonicera tatarica
(Honeysuckle)

Peraphyllum ramosissimum
(Squawapple)

Penstemon palmerii
(Palmer panstemon)

Prunus americana
(American plum)

Prunus demissa
Prunus Lasciculata
(Desert peachbrush)

Prunus tomentosa
(Nanking cherry)

Prunus virginiana melanocarpa
(Black chokecherry)

Purshia tridentata
(Bitterbrush)

Rosa woodsii
(Woods rose)

Syringa vulgaris
(Lilac)




Transplanter used to plant shrubs in rangeland. It is attached to prime mover by USD
implement-carried hitch.

A Forest Service-designed

Hydraulically operated opener arms lift attachment for the rangeland drill

Sieco fireplow. Attaching the Hansen seeder to the fire-
plow produces a useful combination for interseeding.
The Hansen seeder was easily attached to the fireplow
by simply welding the two units together. Both
machines are designed to allow for easy coupling.

The combined seeding unit was used to plant about
250 acres of Idaho rangelands in the fall of 1979.
Plantings were made in areas where mature stands of
cr.ested wheatgrass (Agropyron cristatum) occurred. A
mlxt}lre of shrubs consisting of fourwing saltbush
(Afnplex canescens), big sagebrush (Artemisia
tridentata), and rubber rabbitbrush (Chrysothamnus
nauseosus) was planted. The machine operated satis-

attached to a small John Deere 350 crawler tractor
The tractor had little difficulty in handling the seede'r
The coml?ined seeder was carried by the crawler tract(')r
ona 3-p01nt hitch. An implement-carrying hitch with a
real hitch point to allow for better contour following

on uneven ground would be more convenient, but is
not necessary. ,

_ Use of the Hansen seeding mechanism offers some
improvement over the thimble seeder. It is simpler to
operate and requires much less time and expense for

asserpbly. However, both seeders are satisfactory. The
seeding portion of the Hansen seeder can be attached
to the fireplow, and, yet, be removed for other use.

factorily. The unit is relatively maintenance free and
can be used in most soils or land types. The unit was

Idaho. Success of this machine as an interseeder has
been reported by Stevens, et al. 1978! and Monsen,
19792. The original machine was built using a Sieco
fireplow to remove existing vegetation. A thimble |
seederwas used to dispense the seeds. Both attachments
operated satisfactorily. The equipment was successfully
trashy seeds. The lower shaft has both right and left used to seed shrubs into stands of grass or seed grasses |
hand augers that move the seed to the fluted seed and forbs into dominant stands of shrubs.

feeder. Al the same time the top-shaft stirring rods l
keep the seed from bridging. Drills also have been fur- Based upon the success of the first prototype,
nished this year with the hydraulic-operated opener attempts were made to adapt other seeders to this I
arms lift attachment. Both items are optional and can method of planting. The Hansen seeder-scalper was

be added to an existing 8000 series drill. Also, the seed originally developed as an interseeder. The seeding i
dribbler is still available with the universal mounting mechanism was designed to handle a seed mixture con-
crawler tractor. sisting of various size seeds. This improvement has
proven to be especially useful in seeding shrubs. The
fireplow has proven to be the most efficient means of
removing existing plants when interseeding. The seeding |
mechanism of the Hansen seeder was attached to the |

Improvements to the Rangeland Drill
By John Laird, Laird Welding & Manufacturing
Works, Merced, Calif.

If available, the Hansen seeder and fi
. , ireplow can b
easily coupled for use as an interseeder. )

During the last year, rangeland drills have been
furnished with a double shaft agitator to aid in feeding

Adaptation of the Hansen Seeder and

Sieco Fireplow to a Rangeland Interseeder

By Stephen B. Monsen, Intermountain Forest and
Range Experiment Station, Boise, Idaho

areas (ED&T 2432). In: 32nd Annual Report, Vegetative

. i
1Stevens. Richard, 1978. Interseeder for rocky and brushy [
Rehabilitation and Equipment Workshop, Aug. 1978, p. 6. ]

In 1978 a prototype interseeder constructed by the
Forest Service San Dimas Equipment Development
Center was used to seed shrubs into about 580 acres of
established stands of grass on rangelands in southern

2Monsen, Stephen B. 1979. Rangeland interseeder field trials.
In: 33rd Annual Report, Vegetative Rehabilitation and
Equipment Workshop, July 1979, p. 24-26.

Sieco fi
fireplow and Hansen seeder combined to serve as a rangeland interseeder.
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Plant Materials
Gil Lovell, Chairman

(Re

Plant Material

Two new drought-resistant grasses were released this
year for soil stabilization, range reseeding, and surface
mine revegetation. ‘Viva’ galleta (Hilaria jamesii) was
released for use in seeding critical areas, especially
range and coal mine reclamation areas. Viva is adapted
to galletas natural range, which includes parts of west
Texas, Wyoming, Utah, Nevada, Arizona, and California.
Viva is drought resistant and survives well on arid
ranges with annual rainfalls below T inches.

orted by Wendall R. Oaks
enter, Los Lunas, N. Mex.)

SCS

The second release is an introduced warm season
perennial bunch grass from Turkestan, ‘Ganada’ yellow
bluestem (Bothriochloa ischaemum). The full range of
this drought-resistant grass is unknown, but successful
plantings have been made as far north as Colorado
Springs, Colo., at 6,000 feet elevation with 14 inch
precipitation. Ganada yellow bluestem is valuable for
revegetation of deteriorated rangeland or “go-back”
lands.

Disturbed Land Reclamation
(Western “Sub” Group)

Ron Younger, Co-Chairman

First, I wish to acknowledge the work that Don
Calhoun, the previous co-chairman (Western Group),
put in on workgroup activities. Don had a personal
interest and contributed many hours on workgroup
functions. I'm pleased to follow behind Don and to be
associated with this workgroup for several reasons—the
activities are directly associated with my present job
responsibilities and the success of the work can be seen
on the ground.

I also want to commend the personnel at the two
Forest Service Development Centers for their work and
efforts to keep the VREW workgroup chairmen
informed and productive.

Our subgroup report will consist of several
presentations:

Jim Smith, agriculture engineering at Colorado
State University, Fort Collins, will describe a vertical
axis rotary tiller they are working with.

Cal Kuska of Roscoe Brown Corp. will describe the
operation of a pipeline backfilling machine that mini-
mizes vegetation and soil disturbance.

Bob Knudson, project engineer at the Forest Sexvice
Missoula Equipment Development Center, will bring us
up-to-date on some of the significant achievements
completed last year on reclamation equipment.
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Vertical Axis Rotary Tillers

By James L. Smith, professor, and Jon P. Workman,
research associate, Department of Agricultural
and Chemical Engineering, Colorado State
University, Fort Collins; Kent A. Crofts, manager
of reclamation and environment, Energy Fuels
Corp., Steamboat Springs, Colo.

Introduction

This paper describes the vertical axis rotary tiller
and presents the test results where the tiller was used
for anchoring mulch and preparing a seedbed on
topsoiled, recontoured mine spoil. The vertical axis
rotary tiller has been discussed in the engineering
literature for more than 50 years. However, successful
commercial machines have been marketed for less than
10 years. Currently, all vertical axis rotary tillers are
manufactured in Europe. They are available in widths
from 4 feet to 18 feet.

Machine Description

Vertical axis rotary tillers (fig. 1) consist of three
main elements: the stone bar (fig. 2), tillers (figs. 2, 3),
and roller (fig. 8). The stone bar levels the soil and
mulch layer, pushes many stones into the soil to be
buried by the tillers and keeps clods , stones, and soil
from being thrown forward.

Figure 1.—Vertical axis rotary tiller.

Figu.re 2.—Front of vertical axis tiller. Regular tillage
tines are.underneath. Stone bar is the horizontal
member in front of and above the tines.

The tillers are tines or knives that are essentiall
;;tslczlﬂ and rotate with_horizontal arms around vertsilcaI
cyliﬁd er; other vyords, tiller rotation forms a vertical
3 thCh l'lke. a household electric mixer. A 10-
= rtical axis tllle_r has 14 pairs of tines. Each pair
rotatel;nted systematul:ally on an arm and each pair
i teogpomte to adjgcent pairs. Alternative pairs of
el nd to throw_ soil forward and backward. This

produces uniform soil tilth with depth, levels

irregularities, and buries abo
s, ut 70 percent of th
less than 8 inches in diameter. . iy
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Figure 3.—Rear of vertical axis tiller. Mulching ti
2 3 "
are in front of the roller. e i

) Two types of tines are available. Regular or tillage
tines are shown in figure 2, and mulching tines are
shown in figure 3. Regular tines are slanted toward the
rear so the bottom trails the top. This shape reduces
!:r}Ille quantity of soil being thrown inside the tiller
improves mixing the soil, and aids in buryin ’
Mulching tines are bent 90° toward the a;}i’s (;gf l;'(())i::i‘on
at thp lower end. This shape aids in pulling straw or
hay into the tilled soil layer. Based on experience, a set

of worn tillage tines will anchor mulch as effecti
mulching tines. s elfectively as




The roller consists of 6 to 12 rods moun ted on the
periphery of 19-inch-diameter flat plates in the form of
a horizontal cylindrical cage. Individual rods extend
over the width of the machine and are mounted to
form a helix. This shape provides a smooth rolling
motion. The roller packs the soil, confines soil in the
tillers, breaks large clods that pass through the tiller or
are thrown against the rods, and controls the operation
depth of the tillers. For reclamation purposes, a roller
with six larger diameter rods would be satisfactory. It
would be advisable to redesign the roller frame and
attachment so the operation depth of the tillers could
be easily adjusted.

Field Tests

A Lely model 300-30, 10-foot-wide, vertical axis
tiller supplied by Lely Southwest, P.0. Box 1026,
Temple, Tex. 76501 (817) 938-2564, was used in tests
conducted at the Kerr Mine near Walden, Colo., and on
the Colorado State University campus. In side-by-side
tests with a muleh crimper and horizontal axis rotary
tiller, the Lely machine did a superior job of anchoring
grass hay mulch applied irregularly at an average rate of
3 tons per acre. The Lely evenly distributed the mulch
and produced a unifrom compact seedbed. Soil particle
size varied uniformly from fine particles to clods about
1% inches in diameter above a depth of about 4 inches,
the operation depth of the machine. Two passes were
made, one perpendicular to the hay application
direction and one parallel to the hay application
direction. This was also done with the muleh erimper
and horizontal axis rotary tiller.

Mulching tests conducted at Colorado State
University with grass hay applied nonuniformly at 3
tons per acre are illustrated in figures 4 and 5.

The speed of the tillers can be set at 265 rpm, 298
rpm, 333 rpm, 376 rpm, or 480 rpm with a 540 rpm
tractor pto speed by changing the gear sets in the drive
system. The relationship of forward tractor speed to
rotating speed is critical for good anchoring of mulch.
A forward speed of slightly less than 4 mph was found
to work best with a tiller rotating speed of 480 rpm.
Faster forward speeds caused the mulch to collect in
front of the stone bar. Slower forward speeds caused
the mulch to be thrown through the machine. Faster
forward speeds could probably be used if the stone
bar was redesigned so it could pass over large bunches
of mulch.

Major advantages of the vertical axis tiller compared

to the horizontal axis tiller are its lower power require-
o o 1N wmmes namnact size.

A moderate number of rocks up to 10 inches in
diameter had no apparent effect on the vertical axis
tiller. In fact, most loose rocks were buried by the
machine. However, it is recommended that the shear
pin used to protect the drive train should be replaced
by a slip clutch or similar mechanical device for
reclamation use. In tests at the Kerr Mine, no problems_
or stoppages were encountered with the tractor pto |
cluteh adjusted to slip when the tiller hit large objects. |
However, with the pto clutch properly adjusted, several
shear pins were broken.

Summary

Minimizing Veg}t)atatipn and Soil
Disturbance in Pipeline Construction
By Calvin Kuska, Roscoe Brown Corp., Lenox, Iowa

A horizontal earth auger has been developed that
minimizes vegetation and soil disturbance along a pipe-
line right-of-way (R-O-W) (fig. 1). The auger also
minimizes damage to the anticorrosion wrap and the
cathodic wires used to reduce failures from corrosion
in the line. The auger requires only one-third the width
that a dozer requires to perform a backfill operation
and is 10 times faster than conventional shuttle back-
filling with a dozer.

An increasing number of underground gas and water
lines are crossing public lands. Therefore, particular
attention must be given to engineering specifications
and inspection to insure that the proper methods and
equipment are being used by contractors. This control
of methods and equipment can greatly minimize
vegetative and soil disturbance.

The auger backfiller operates parallel to the trench
wor'kmg entirely within the width of the windrowed,
spoﬂ. There are two basic types of these augers: a side
d!scharge unit and a center discharge unit. The side
discharge unit fills from one side of the trench; the
center discharge unit straddles the trench and is ’only
used when the spoil is on both sides of the trench.

Both designs provide the same backfilling action
The auger rotates in a reverse direction to travel into.
the spoil pile. This can be either trencher or backhoe
fiug. The material is pulverized, and the wet material
is aerated and dried. The flights of the auger raise the
rocks.momentarily while the fine material flows in first
ata dl‘stance of 5 to 6 feet ahead of the auger. The
material flgws equally to both sides of the pipe in an
apex, causing the pipe to remain in place during the
backf{lllng. Using this manner of entry, the pulverized
rr}a‘tenal has time to flow in and around the pipe, pro-
v1(.11n_g the necessary support and padding to prévent
shlftl_ng. Shifting could create cracking of plastic lines
or failures of welds when the total weight of the
material is deposited on the line.




Figure 2 shows the filling action that makes the
difference between auger and dozer backfilling, The
material is flowing out ahead rather than being shc_;ved
over the side with the dozer and dumped on the pipe.
The trench is properly filled before the weight ?f .the
machine can cave in the sidewall. Any rocks sitting
on the trench edge are not pushed in ahead of the spml
to cause denting or collapsing of the pipe or fracturing
of the anticorrosion wrap.

In many crop situations of vegetative environments
the auger operator can sweep the spoil _off of the su_lnd—
ing vegetation. The only actual vegetation los:s requir-
ing reseeding is in the width of the trench which is {)nly
a small part of the R-O-W. In areas where the topsoil
must be saved and replaced, the auger can be used for
removing the topsoil before trenching. The rpaterlal is
windrowed evenly; and the average auger unit can _str:p
up to 3,000 cubic yards per hour. The speed of this
operation is just under 1 mph with a cost of moving
this material of about 2 cents per cubic yard.
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Figure 2.—Backfilling action with horizontal earth
auger.

When pipelines cross irrigated land there is usually a
requirement for water consolidation to prevent water
channeling down the furrow. With the auger, t:.he_a
operator can make the first pass partially backfilling
the furrow. This forms a level-bottomed furrow that
requires a minimum amount of puddling water. After
settling, the operator can make the final pass and fill
the trench.

All of this backfilling is accomplished without
shuttling out and in across the R-O-W. The coverup
forms in a uniform, continuous ribbon without clumps,
peaks, or valleys of material that are readily apparent
after a dozer or blade has moved the spoil.

Figures 3, 4, 5, and 6 show the auger backfiller
e s e e ccaing publice lands in Montana.

machine. All material from the trench is p}aced back
over the pipe, and is not left in the spoil pile or thrown
to the opposite side of the ditch.

Figure 3.—Earth auger backfilling pipeline trench at 1
mph.

Figure 4.—Rocks dug out by the trencher are safe]y |
returned to the trench because the fine material
has already covered the pipe.

Figure 6.—Operator uses tire to pack down material,
eliminating crown and speeding consolidation.

In figure 6, the operator is using the tractor tire to
pack. This reduces the crown and speeds consolidation.
If desired, a drop hammer can be attached to the rear
of the tractor for compacting; it can be interchanged

' quickly with a hydraulic backhoe that can be used by
~ the contractor for tie-ins.

This same auger is used to prepare the R-O-W in
those areas where sagebrush ( or other tall vegetation)
must be removed for access by the construction crew.
When double ditching is required, the auger can accom-
plish this while providing proper backfilling. When the

. jobis completed, the same auger can be used to respread

vegetation for possible reseeding. Normally a motor
patrol has to be brought in to accomplish this clean-up.

Besides backfilling, the auger can be used for
construction of berms and terraces, for borrow aeration,
for removing silt from ditches, and for some grading.

The auger is hydrostatic propelled. Its speed can be
set higher for shedding wet material and set slower for
sandy and rocky conditions. The machine is simple in
design, and maintenance is minimal. The parts that
wear (the replaceable and adjustable plates on the lead

- edge of the auger) are under patent to the manufacturer.

. The development of the auger led to the develop-
~ment of a four-wheel hydrostatic propulsion unit that
“has provisions for hydrostatic implement drive. This

‘eliminates the need for an independent power unit for
":gan attachment,

1
The tractor has crab, coordinated, and front steering,

With no-spin in the rear axle. Axles have planetary
Arive and tho voowe awla e ot A Bt s 3T mne oo b

The tractor and some of the attachments are manu-
factured by Roscoe Brown Corp, P.O. Box 48, Lenox,
Towa 50851 (515) 333-4353. A companion tractor to
the Brown Bear, which has 160 or 225 horsepower is
the Brown Bear Club. This has 95 and 150 horsepower
and much of the same versatility; the features are
basically the same.

Equipment Development Projects

for Disturbed Land Reclamation

By Robert Knudson, Forest Service, Equipment
Development Center, Missoula, Mont.

In the last 2 years, work was completed on four
projects at the Forest Service Missoula Equipment
Development Center (MEDC). The projects were
funded by the Bureau of Land Management under its
EMRIA (Energy Mineral Rehabilitation Inventory and
Analysis) program. The projects were ED&T 2629,
Soil Conditioner for Disturbed Land Revegetation;
ED&T 2630, Transplanter for Disturbed Land
Revegetation; ED&T 2631, Gouger for Disturbed Land
Revegetation; and ED&T 8041, Basin Blade. Reports
and drawings for the equipment built under these
projects are available from the Missoula Center.

The Center is currently funded by the BLM for four
additional projects related to disturbed land revegeta-
tion. The following brief outline of each project
describes the problem to be solved, the project goal,
prior work done, if any, and project objectives.

Sprigger for Native Shrubs (ED&T 9120)

Problem. Western States have stipulations in their
mined land rehabilitation laws that require revegetating
disturbed surface lands with native vegetation. This is
most easily done by sowing the seeds of native plants.
However, because of the harsh sites and the frequent
drought conditions found in the western coal areas,
this technique often results in failure. It is now possible
to buy containerized native plant material from
commercial growers but the cost may be too high for
large-scale planting. In most cases native plant material
is already growing on the site or nearby. This is an
ideal source of planting stock because its suitability for
surviving in the area has been proven. The problem is
to successfully transplant the material.

Goal. The goal is to make available equipment and
techniques that will allow the efficient movement of
native vegetation for disturbed land revegetation.
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is developed to make the process efficient. MEDC
began working on this project in FY 1979. Criteria for
the sprigger were established and a market search was
conducted to determine what commercial equipment
was available to modify for this use. A commercial
rock picker of the potato digger type was purchased
and tested. Independent conveyor vibrators were added
for improved soil-root, separation. Chisel plow shanks
were mounted ahead of the under cutter blade to
loosen the soil. A small manure spreader was purchased
and modified for use as a sprig transport and planter.
Testing in FY 1980 will show the final system
configuration.

Project Objectives. In FY 1981 testing and final
drawings, specifications, and a report are planned.
Project work and documentation will be completed in
FY 1982.

Small-Diameter Well Water Sampler (ED&T 0436)

Problem. Many water samples are taken at mine
sites to determine water quality at various locations on
the site and effects of mining on the different aquifers.
Current practice is to drill test wells and push down 4-
inch-diameter casings. A submersible pump is lowered
into the well and the water sample is taken. Air cannot
be used to pressurize the casing and force the water up
a tube because this would affect the dissolved oxygen
content of the water sample and oxidize some of the
compounds in the water. If a method could be
developed for getting satisfactory water samples from
wells with smaller casing pipe, the cost of drilling test
wells could be reduced.

Goal. The goal is to reduce the cost of obtaining
mine site subsurface water samples.

Prior Development. A sampler was developed by
Bernie Jensen of Reclamation Research, Montana State
University, for sampling water from the 4-inch-diameter
wells. But nothing is available for small-diameter wells.
In FY 1980 a market search will be made to see what
is available for small-diameter water pumps.

Project Objectives. In FY 1981 a final concept

proposal will be chosen for development. A prototype

will be built and tested and modified if necessary. In
FY 1982 a commercial source for the prototype pump
will attempt to be found. It should be determined by
this time what market will be available for the small
pump. A sampling system will be developed for the
pump and the system tested and modified.

Dryland Plug Planter (ED&T 8042)

Problem. Planting of trees and shrubs on reclaimed
strip mined lands in the Western United States has
generally not been successful. In the process of lifting
bareroot stock from the nurserybed, most of the fiber-
ous roots are destroyed. This greatly reduces the plant’s
ability to take up moisture and nutrients from the soil
after being planted. On forested sites where bareroot
stock is commonly planted, there is usually sufficient
soil moisture to get the seedlings through the first
growing season. On reclaimed mined sites in semiarid
locations this is not the case. Techniques such as con-
tainer planting must be used to improve survival. The
problem is that hand planting of large containerized
stock (18- to 24-inch-high containers) is difficult and
very slow. A mechanized system is needed to plant
reclaimed sites with large containerized stock. |:

Goal. The goal is to make available a dryland plug |
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indicate that containerized stock, properly used, can
speed up revegetation and reduce costs because of
better survival. To date, however, all plug planting on
reclaimed land has been done by hand. A number of
automated plug planters are currently being developed
for forest planting but these machines are all designed
to use small plugs (2 to 8 cubic inches), In FY 1978
MEDC began this project by meeting with experts to
determine the criteria for a dryland plug planter. With
that established, the design of a prototype model was
begun and essentially completed before the end of the
fiscal year. In FY 1979 the prototype machine was
built and tested. Redesign was necessary and additional
tests will be conducted in late FY 1980.

Project Objectives. In FY 1981 the final modifica-
tions will be made to the tubeling planter. Plant
material will be ordered for spring 1981 planting. Data
on tree survival will be followed up, a final report made,
and project ended.
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Dryland Sodder (ED&T 8046)

Problem. One of the greatest concerns land managers
have regarding reclamation of strip mined areas is
replacement of topsoil on reshaped spoil material. No
method has been found that allows the topsoil to
reta}ln its structure if it is moved. Topsoil has very
deflni.te gradients of organic matter, nutrients, micro-
organisms, and toxic materials. All the methods row
used.'- to segregate topsoil from subsoil destroy the
gradients naturally found in the topsoil. Preservation
of the topsoil, with its structure intact, would be a
tremendous advance in reclaiming strip mined lands.

Goal. The goal is to make available to land managers
a method of moving topsoil while preserving its
structure.

Prior Development. In FY 1978 Center engineers
conducted a market and literature search to determine
what commercial equipment was available to modify
and use as a dryland sodder. From this information
several concept designs were made and evaluated by
the sponsor. A modified front-end loader bucket was
selected as the first prototype dryland sodder. In FY
1979 a §ryland sodder was designed and constructed
and tgstmg was begun. Modifications were made to tfle
machfne in FY 1980 and testing was completed.
Drawings, specifications, and a final report were pre-
pared to terminate the project.
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Dryland Sodder.

Disturbed Land Reclamation

(Eastern *Sub” Group)
Willis Vogel, Co-Chairman




In December 1979, a symposium on surface mining
hydrology, sedimentology, and reclamation was h.eld
in Lexington, Ky. It was sponsored by the Unwe!‘snty
of Kentucky with assistance from several professional
societies, Office of Surface Mining, a_nd US
Department of the Interior. This symposium included
a series of minicourses plus about 50 papers on the
subjects of reclamation, hydrology, and sedimentology.
Copies of the proceedings are available from the Office
of Engineering Services Publications, Co!lege of
Engineering, University of Kentucky, Lexington, Ky.
40506. A call for papers has been announced for a
similar symposium to be held in Lexington, Ky.,
December 1-5, 1980.

Mulching Machine Conversion

from A Rotary Feed Grinder _

By Bob Anderson, Lo-Co Equipment Co., Windsor,
Colo.

(Presented by Ron Younger, BLM)

Equipment needed for special uses often is develo_ped
by imposing modifications on existing standard equip-
ment. The need for a mulching machine capable of
handling 1,500-pound round bales of straw an_d_hay
motivated two mechanics at an Ohio coal mining
company to develop such a machine. They modllﬁe_d a
rotary tub grinder that normally is used for grinding
cattle feed.

This mulehing machine, called the Roto-G_rind-Mulch
Master, is now commerically available from its manu-
facturer, Burrows Enterprises, 6340 Wesli 1ch, Greely,
Colo. 80631, (303) 353-3769; and a distributor,
Lo-Co Equipment Co., 29774 Weld County Highway
257, Route 1, Box 40, Windsor, Colo. 80550, (303)
686-2110. The mulcher has been in use for‘ about 1
year, and in 1979, about 25 units were sold in severgl
States from Wyoming to Alabama. Most of these units
have been sold to mining or reclamation companies
for mulching reclaimed mined lands. Cost of the
machine as of March 1980 was $9,140 fob Colorado,
Wyoming, or 300 miles of Greely, Colo.

The Roto-Grind Mulcher is a simple machine with
just two operating parts—the feeder tub or hopper and
the beating blower. The hopper at the_ top of the
machine is 9 feet in diameter and 42 inches dee_p.
Mulching material is dumped into the hopper with a
front-end loader. The mulcher handles large rognd
bales, square bales, and loose hay and straw. Strings
can be left on the bales. The mulcher also will spread
bark, wood chips, composted municipal wastes, and all
types of crop residues.

The beater-blower combination mounted beneath
the hopper beats the materials and throws the ground-
up material out of the machine. The beater-blower con-
tains hammers. Removing part of the hammers reduces
horsepower requirements and produces a coarser mqlch.
Wires and small foreign objects won’t hurt the machine,
but, as with other types of mulchers, these ol_ajects can
be lethal projectiles when thrown from the discharge
chute.
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- on agricultural land. Certainly some will be, but some
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restricted nature ye

The ground material is discharged from the left side
of the machine. The mulcher is equipped with a skid
plate to protect it when dragging over rocks. The flow
of material from the blower can be directed up or down
to some extent by adjusting discharge control plates
at the mouth of the chute.

On the average, 40 to 60 1,500-pound round bales
can be applied in an 8-hour day. Larger amounts can
be applied under ideal operating conditions. One. con-
tractor in Ohio claims to have applied 200 bales in 1
day. The maximum blowing distance is 60 to 70 feet,
depending on type of material, tractor pto speed, wind
conditions, etc.

Mulch is applied evenly. The amount applied per
acre can be regulated by the tub turning speed and the
tractor ground speed. The tub speed can be controlled
by a lever on the machine. The tub can be stopped

from the tractor. Stopping the tub also stops the mulch
spreading.

A 100-horsepower tractor with a 1,000 rpm pto is
required to operate the Roto-Grind Mulcher, although
some users prefer a 130-horsepower tractor. One
person can run the entire mulching operation if
necessary. But two people increase the efficiency—one
person on the loader and one operating the mulcher,

Seed Harvesting
A. Perry Plummer, Chairman

(Reported by A. Perry Plummer, Forest
Service, ret., Provo, Utah; Steﬁhen Monson,
ichard

Forest Service, Boise,

Idailo;

Stevens, Utah Division of Wildlife
Resources, Ephraim, Utah; Claire Gabriel,
Native Plants, Inc., Salt Lake City, Utah)

If we are to successfully carry out wildland planting
we need plant seeds. The seeds required are those of
many kinds adapted to a wide range of wildland sites.
These vary from highly diverse, severely disturbed areas

of a few acres to extensive rangelands of many thousand
acres.

There is strong demand for seeds of adapted native
plants. However, in some instances, naturalized intro-
ductions are being justifiably used. Through the years
they have been planted with amazing success. Other
introductions are showing important adaptation for
extended planting. These are mainly grasses harvested
from agricultural land by farm combines.

Our concern here is with efficiently getting plant

seeds not in this category. We hope many will be grown

| may never be. This is because of the nature of their
‘growth characteristic:

A

/ d s and 'sometimes lack of adapta-
tion to agricultural lands.

In some instances, demands are of a specialized or

ql_l!ring seed only from plants
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During the past 15 years, some important progress
has been made. We are on the threshold of some
important new developments. To a considerable degree,
our progress is attributable to engineers of the San
Dimas Equipment Center working with people in the
tield. We have to give a great deal of the credit for this
to Dan McKenzie. Certainly more would have been
done if more money and encouragement had been
given to the Equipment Center for this purpose.

We do not minimize the ingenuity of seed collectors
in the field, who by their own ingenuity and hard work
have devised equipment to accomplish harvesting. This
is where we get most of our native plant seeds.
Important among this equipment are various types of
shoulder hoppers, paddles, and pickers and other hand

devices so that a man by himself can collect sizable
amounts of seed.
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eep-mounted vacuum seed collector being tested at
he San Dimas Equipment Development Center before
ield testing, June 1963.

B ke
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Jeep-mounted seed collector operating near Ephraim,
Utah, September 1963.

Backpack vacuum seed collector, 1977.

_L

As the program developed for better equipment, it
1

was conceived that vacuum-type seed harvesters were

the way to go. This provided need for selectivity in
getting seed from mixed species stands, as well as getting
seed from plants having differing maturity dates. It was
learned early that seed of most species had to be |
separated from the airstream before passing through

the impellor; that inlet velocity of suction tubes must
equal 7,000 feet per minute; tube inlet size has to be
about 6 inches. /|

\

With these principles in mind, a successful seed
vacuum harvester was built with two 6-inch hoses. The
machine weighed about 1 ton. It was mounted on a 2-
ton truck, and custom built for $4,000. This machine
was purchased by the Southwestern Region of the |
Forest Service. During a period of years, it was used Lo !
harvest several thousand pounds of seed from fourwing
saltbush, true mountain mahogany, winterfat, and |
cliffrose. A major handicap is that its use was confined.
to relatively flat land where a truck could operate.

It was evident that to get seed from rough and

uneven lands, a harvester that a man could carry on his.
N e . o (einee 107H O

- be developed. We are placi
- future on this machinel.) RGOl ks

Oklahoma State Universi
Harvester Dew.'elopmenimy S

The Oklahoma State Universi
\ ity grass seed stri i
now being manufactured by the I{?ncaid Eq;i;ﬁggz °

Manufacturing Corp., P.O. B
§T6a%. (Bl6rdeb g, - O Hed.Faven, Ko,

This unit strips seed from th

' e plants by a rotati
Ssltng w}th_nylon flails. Because the seed ganopy i;nngot
leave:,a?estlzt]e’ ‘OTY ﬁ small amount of stems and

en into the harvester, resulting i i
clean seed. The cost of the OSU ' o
- Th seed harv

March 1980, is $9,600, fob Haven, Kans. oS
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Collecting forb seeds at Ephraim, Ulah j
¢t 5 , with
amplifier seed collector. R

In addition, some investigation and inqui
done. Based on the former criteria, the use %f :13:1 ivrt?:c-
tor seed-collecting head (air amplified) powered by
compressed air was developed. This required a hook-u
of the hoses to a portable air compressor. This limits P
the use of the machine to flat areas or where the com-
pressor can be pulled by a vehicle. The technique
;gggﬁrg ap;t)_lli(;‘ztl‘ble on several species, especially those

cing fluffy seeds an i i

such as shadscal}; saltbush(.i S P e

Another approch uses a seed ¢ i

' ) ollecting head on th

Lntake_of an air bljoom. This appears to bi the merzlirtl;s )
y which an efficient, really lightweight machine can

Kincaid model 110 grass se j A
ed stripper. Machine i
result of research and development work by ltr;ziz lzgrlze

cultural Engineeri
Unersits gineering Department, Oklohoma State

Steep-Slope Stabilization
Lou Spink, Chairman

‘Steep Slope Seeder

As1l .
978 tests on the Willamette National Forest in

regon we i
re Satleact()l’V (cee 22vd annital varmeet) oo Development.(?snt-enr (SDEDC) mOdlfled the Seeder S0
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Thermal Brush Control (ED&T 2168)

Recommendations made at the 1977 annual meet-
ing were to continue testing and construct a new light-
weight machine.

Committee members now concede that the current
petroleum situation lowers the priority for continuance
of the propane burner project. Therefore, we recom-
mend that the propane burner project be discontinued
until circumstances dictate otherwise.

Aerial Burning Equipment for Plant
Control (ED&T 2627)

An improved aerial ignition system is now opera-
tional. The “helitorch” is being manufactured by
Simplex Manufacturing Co. of Portland, Oreg., for the
Western Helicopter Services, Inc., of Newburg, Oreg.
The helitorch is an efficient tool where speed and
inaccessible terrain are concerned. Denny Bungarz,
fire management officer, Mendocino National Forest,
Calif., reports on the operation of the helitorch on
page 45.

Assessment of High Voltage Electricity

for Brush Control

By Thomas H. Shrader, Water and Power Resources
Service, Rio Grande Project, El Paso, Tex.

(Presented by Dan McKenzie, Forest Service
Equipment Development Center, San Dimas, Calif.)

The Rio Grande Project of the Water and Power
Resources Service (formerly Bureau of Reclamation),
Department of the Interior, is responsible for control-
ling regrowth of woody vegetation on selected portions
of the Caballo Reservoir floodplain in New Mexico.
The principal purpose of the program is to conserve
ground water that might be lost through transpiration
by woody phreatophytes. With the restriction on
herbicides by the Federal Environmental Pesticide
Control Act of 1972, and limitations on ground-
destructive mechanical control methods such as root
plowing, the project has used mowing to reduce the
regrowth of saltcedar (Tamarix chinensis Lour.),
Seepwillow (Baccharis glutinosa Pers.), and a few honey
mesquite (Prosopis glandulosa Torr. var. glandulosa)
and screwbean mesquite (P. pubescens Benth.) plants. A

Second benefit from the control program is livestock
8razing,

To obtain better control without chemicals and soil-
amaging mechanical methods, the Rio Grande Project
Contracted with a private company during 1977 to
demonstrate the potential effectiveness of high voltage
alternating current (ac) to control woody plant species.

29

Thermal Plant Control
Bill Davis, Chairman

For the demonstration, on an infrequently flooded
portion of the Caballo Reservoir floodplain, 50- and
200-kilowatt (kW) generators produced the ac. The
high voltage units were composed of an electrical
generator driven by a tractor pto or separate engine

and a transformer to raise the voltage, usually at a 60:1

ratio.

The ac can be applied to target plants by any good
conducting material. In this demonstration the energized
applicator was stainless-steel pipe 20 and 18 feet in
length for the 50- and 200-kW units, respectively. The
50-kW unit was operated off the pto of a 100-
horsepower farm tractor. The 200-kW unit was mounted
on a logging skidder with a self-contained power source.

The 50-kilowatt, high voltage ac plant control unit
mounted on a farm tractor.

The 200-kilowatt, high voltage ac plant control unit
mounted on a log skidder.



This towing modification worked well at SDEDC,
but the Willamette has not yet used it. Data on its use
will be gathered in 1980, and included in the next
annual report.

Tree/Shrub Planter

The tree/shrub planter digs a hole with an auger,
drops a seedling from a carousel-type container, and
then compacts the soil around the planted seeding.
To increase the planting rate, the planter was designed
with two sets of planting equipment—auger, carousel,

Steep slope seeder.

and compactor—one at each end of the frame. However,
the pre-prototype planter was equipped with only one
set of planting equipment for demonstrating the
concept.

The pre-prototype was tested on the Willamette
National Forest in 1979. These tests showed that the
concept was satisfactory, and further refinement is
unnecessary. However, the final fabrication drawings
for the “double” planter were not completed by the
end of FY 1979, and no funds were allocated for this
project in FY 1980. No work will be done or planned
on this project until funds are available.

!
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Thermal Plant Control
Bill Davis, Chairman

Thermal Brush Control (ED&T 2168)

i Recommendations made at the 1977 annual meet-
ing were to continue testing and construct a new light-
weight machine.

Committee members now concede that the current

petroleum situation lowers the priority for continuance

of the propane burner project. Therefore, we recom-
mend that the propane burner project be discontinued
( until circumstances dictate otherwise.

Aerial Burning Equipment for Plant
Control (ED&T 2627)

An improved aerial ignition system is now opera-

i/ tional. The “helitorch™ is being manufactured by

Simplex Manufacturing Co. of Portland, Oreg., for the
Western Helicopter Services, Inc., of Newburg, Oreg.
The helitorch is an efficient tool where speed and
inaccessible terrain are concerned. Denny Bungarz,
fire management officer, Mendocino National Forest,
. Calif., reports on the operation of the helitorch on
page 45,

Assessment of High Voltage Electricity
- for Brush Control
- By Thomas H. Shrader, Water and Power Resources

"l Service, Rio Grande Project, El Paso, Tex.

A
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- (Presented by Dan McKenzie, Forest Service
Equipment Development Center, San Dimas, Calif.)

The Rio Grande Project of the Water and Power
Resources Service (formerly Bureau of Reclamation),
| Department of the Interior, is responsible for control-

- ling regrowth of woody vegetation on selected portions
~ of the Caballo Reservoir floodplain in New Mexico.

«& The principal purpose of the program is to conserve

ground water that might be lost through transpiration
by woody phreatophytes. With the restriction on
herbicides by the Federal Environmental Pesticide
Control _Act of 1972, and limitations on ground-
destructive mechanical control methods such as root
plowing, the project has used mowing to reduce the
re_gro\.\lrth of saltcedar (Tamarix chinensis Lour.)
seepwillow (Baccharis glutinosa Pers.), and a few lu;ney
mesquite (Prosopis glandulosa Torr. var. glandulosa)
-and screwhean mesquite (P. pubescens Benth .) plants. A

-second is li
gr:zoir:l g.lruem-fil; from the control program is livestock

To obtain better control i i
s sl el without chemicals and soil-

 methods, the Rio Grande Project
demonstrate the Potential effe

alternating current (a ctiveness of high voltage

¢) to control woody plant species.
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For the demonstration, on an infrequently flooded
portion of the Caballo Reservoir floodplain, 50- and
200-kilowatt (kW) generators produced the ac. The
high* voltage units were composed of an electrical
generator driven by a tractor pto or separate engine
antq a transformer to raise the voltage, usually at a 60:1
ratio.

The ac can be applied to target plants by any good
conducting material, In this demonstration the energized
applicator was stainless-steel pipe 20 and 18 feet in
length for the 50- and 200-kW units, respectively. The
50-kW unit was operated off the pto of a 100-
horsepower farm tractor. The 200-kW unit was mounted
ona logging skidder with a self-contained power source.

The 50-kilowatt, high voltage ac plant control unit
mounted on a farm tractor.

The 200-kilowatt, high voltage ac plant control unit
mounted on a log skidder,




For additional information, see ‘“Brush Control with
lectric Current” in the 32nd VREW annual report,
age 25.)

To damage a plant, the energized treatment bar
1ust contact the target species. The ac will not arc or
ump to a plant. Some arcing will occur once a plant
as been contacted. Once contacted, the electrolytic
olution of the plant will conduct the current. This
auses a rapid temperature rise and vaporization of
he plant’s liquid phase. This ruptures cell walls and
jestroys the vascular system. With enough contact time
ind energy, steam is visible from the rupture. Also,
saporization of succulent plant tissues occurs, along
with the splitting of bark.

Electrical applications were made to the four plant
species with the 50- and 200-kW units during May 25-
97 and August 8-12, 1977, respectively. All treatments
were made to the regrowth of plants following their
mowing to a height of 6 to 10 inches that winter or the
early summer. In some cases, the plant regrowth
following the initial May treatment was treated a
second time with the 200-kW unit. Regrowth height at
the time of treatments varied from 1 to 8 feet. The
plant age ranged from 1 year for seepwillow to more
than 10 years for saltcedar.

‘Due to nearly two decades of control by mowing,
the plants have a somewhat prostrate, thickened base
and crown from which 1 to 30 shoots may sprout. The
smallest number of resprouts is produced by seepweed
and the most by saltcedar. The number, thickness, and
biomass of the large numbers of saltcedar resprouts
influenced the effectiveness of treatments.

In addition to growth-stage and species, other
variables in the evaluation of the ac sysiems were appli-
cation speed (about 1.8 and 2.3 mph), number of
passes over the same plants (one or two), voltage
delivered to the plants (10,000 or 15,000 volts), and
power density (2.5 kW per foot of treatment bar for
the 50-kW unit or 11 kW per foot of treatment bar for
the 200-kW unit). Combinations of these variables were
used to evaluate treatments. Approximately 100 acres
were treated with the 50-kW and 200-kW units. Check
plots were mowed in June and September.

Based on a visual evaluation of both treatments, the
high voltage ac treatments, except for the kill of a few
young and solitary seepwillow plants, caused results
that were comparable to an effective searing with LPG.
Of the variables evaluated, the combination of slow

application speed (greater treatment time), high voltage,
double passes (two passes over a plant in opposite
directions), thin stands of vegetation, and young
succulent growth resulted in the most complete top kill
of saltcedar, mesquite, screwbean, and older, denser
stands of seepwillow plants and the complete kill of a
few young, isolated seepwillow plants that received the
full or nearly full dosage of the ac charge. Established
plants of the four species resprouted and displayed
normal growth following the death of treated foliage
and branches.

It took 10 to 14 days before the effects of the ac
treatments would appear on saltcedar and the Prosopis
species. The young, succulent shoot growth of seep-
willow wilted immediately following treatment. The
young cambium turned a tobacco-stain brown within
1 or 2 days and the treated stems died within 3 to 4
days. Foliage of saltcedar and the Prosopis species
first turned yellow above the point of stem contact by
the treatment bar, followed by partial or complete
yellowing below the point of bar contact. When the
50-kW unit was used to treat dense, shrubby saltcedar,
it killed upper portions of stems. The lower portions
produced new lateral grow th that apparently indicated

a decline in high voltage effectiveness through dilution

of ac dosage with increasing biomass (increasing cross-
sectional area). This response was found less with the

200-kW unit. Prostrate or short stems that the energized |

bar did not contact were not harmed because the ac
took the path of least resistance to ground.

The high voltage treatments were least effective in
dense homogeneous or mixed stands of the species and
in individual, dense shrubby plants. In such dense
situations the ac would have a tendency to do two
things: (1) the current would tend to bleed off through
the most succulent, least resistant stems or species,
thereby drawing current away from otherwise more

Mechanical Plant Control
Loren Brazell, Chairman

Madge Rotoclear Machine
By William E. (Ed) Dick, sales managet, Can-A-Mex
Manufacturing, Ltd., Calgary, Alberta

manufactures a heavy-duty rototiller and land clearing

by a 365-horsepower diesel engine and weighs 21,000

pounds. It is not self-propelled and must be pulled by a

D-6 size crawler tractor or large wheeled tractor such
as a John Deere 540 log skidder. The treatment width
is 7% feet and the machine can mulch to a depth of 9
inches. The machine costs $99,750 (March 1980) U.S
funds, fob Calgary. o

As a rule of thumb, if material can be cut with an
ax, the Rotoclear can mulch the material. When land
clearing, trees up to 5 inches in diameter do not have
!:o be rfemoved or cut before mulching. But above 5
}nches it is generally best to cut them to within 5
!nchgs of the ground. Stumps 4 to 5 feet in diameter
if 5 inches or less in height, pose no problem. The :

t

resistant stems or species; and (2) the treatment bar B

would push the plants over, causing the prolonged
contact of stems or branches nearest the energized bar
while pushing vegetation on the opposite side of the
plant away from the treatment bar, killing only one
side and parts of the plant top. A slower treatment
speed (longer contact) helped solve the former proble
A second pass in the opposite direction generally overy
came the latter problem. One additional problem was
arcing, which tended to ignite several fires in the dry
debris left from previous mowings.

In summary, the high voltage ac units reduced above

ground stem and foliage growth but could not control'§

resprouting by established plants.

B

Can-A-Mex Manufacturing, Ltd., of Calgary, Alberta,

machine called the Rotoclear. The Rotoclear is powered

Rotoclear machine can red

) uce them to a mulch -
duction rates h{ive averaged 1Y to 1% acres pgr hI(;ll‘l(;
when the machine can be pulled at 1 to 2 mph

limThfe R{otolc!ear hag been used to grind soap stone

rac:ur;;i)rertlhzert, g;;nd voleanic rock for the manu-
¢ concrete block, reconditi i

materials for road construction, b

The machine is not designed to cr i
roclk is encountered, it will ﬁot hurt thl:eS};n;(():}cl]i{ns Lll)tu;f
?}?ai, cat(xlse more rapid teeth wear. There are 56 teeth
- wedge into pockets on the rotating drum. A set

eeth can be replaced in about 45 minutes
Generally, about 75 to 100 hours are accumulz{ted

on a set of teeth bef
(U.S.) each. ore replacement. Teeth cost $7

Power to drive the rotor i i
wer | or is transmitted th
gzirlftt IIl)w:sel Allison 575 torque f.-onwer!.err?ct1 g;1 I
well rear drive truck axle and the
Roc n
chains to the rotor, which turns at 360 rpml.)y =




Rotor o

f Rotoclear machine with 56 replaceable te

eth.
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Designation: Madge Rotoclear

Specifications

Status: Production

Cost: $99,750 (U.8)

Manufacturer:

Prime mover:
wheel tractor

Maximum material

Type

Ground pressure:

Can-A-Mex Mfg. Ltd.
8211 31st St. S.E.
Calgary, Alberta
Canada T2C 1H9

(403) 479-7750

Reduction head:

Type—Horizontal shaft
Cutters—b6 teeth wedged into

on rotor

Width of cut: 7% ft

size: Ifcutto5in above ground,

7 ft

Work material size: 5 in

Rotational speed: 360 rpm
Drive engine: Diesel, 365h
Width: 9 ft 8 in
Length: 221t 6 in
Height: 9 ft
Weight: 21,000 1b

working

(March 1980) fob Calgary

D-6 size crawler tractor or large

pockets welded

of drive: Torque converter

p, GM 8V-92

2.5 psi @6 in penetration whenJ

Three Machines for Mechanical Plant Control
By Boone Rich

ardson, Director, Forest Service

Equipment Development Center, San Dimas, Calif.

An articulated, track-mounted brush

harvester has been developed by dim 0’Dair of NFI,
Inc., and Fred Smith of Georgia Pacific to harvest
wood fiber for energy from Southern pine forests. The
prototype can harvest boiler fuel and strip thin to
release pine. Brush and standing stems 5 inches dbh
(diameter breast height) are felled, fed into a chipper,
and conveyed into a self-dumping hopper. Estimated
purchase price for the complete unit is $160,000;
operating cost is expected to be $45 per hour. The
machine is powered by a 430-horsepower engine. Total
harvester is 28 feet 6 inches; cutter
head width is 8 feet; and total weight empty is 42,000

pounds. Hopper capacity is 3 tons.
undergoing field tests near Crossett, Ark.

Brush Harvesler.

. L s “ 9aE ~1t';L »‘-;_J.i'
Track-mounted brush harvester.

Residue Shredder. The 60
rubber-tired machi
work in the Mississippi Delta, NFI, Inc., de
machine for Crown Zellerbach Corp. The s
any standing stems, shreds downed stems, tops,
branches, brush, s
into the top layer of soils on si
cottonwoods. The cutterhead is a rotating
88 replaceable car
rpm. Estimated purchase price is
ting cost was
increases. The machine has ope
of Vicksburg, Miss., near Fitler.

NFI, Inc.’s 600-horsepower residue shredder.

0-horsepower, four-wheel

ne is being used for site preparation
veloped the
hredder fells.

tumps, and incorporates the biomass:
tes following harvest of
drum with

bide teeth that rotates at 850-900
$175,000, and operd:
$52.25 per hour before recent fuel price:
rated for 3 years north’

Pettib'one Hydro-Slasher PM 800. The Pettibone
?;‘ég:;nf( ;irgzll:)edN Ii!;ah juniper during a demonstration
' ational Forest near Williams, Ari
machm.e shre_dded and broke up juniper clurr;psrézf(;le‘:}tle
high with 6-1nc.h stems. It is powered by a 262-
hqésepower engine. The slasher is 28 feet long, 9 feet
Ev(l)riez,oallntglvss/ﬁ;gflgs 3?};411(()) pounds. The cutterhéad has a
wi free swinging ham

head rotates at 975 rpm. The de fon v i

t } monstration was wi
a Productlon 'protot_ype and information on purz};};lsteh
prllce.and delivery time is available from Pettibone
Michigan Corp., P.O. Box 368, Baraga, Mich. 49908

Pettibone Hydro-Slasher PM 800.

lglew T!ractor Shredder Combination
y Calvin Kuska, Roscoe Brown Corp., Lenox, Iowa

theT];lfogﬁs%zerézgnf Corp. has recently combined

our-wheel-drive tract

Royer Woodsman shredd i gl
er for clearin d imi

land by shredding. The i - of this com:

ind by s . production rate of thi

bination is 1% to 4 acres hred matoris
er da i

up to 6 \inches in diametgr. N

i\;zzgfrr‘zllr)lz;azi; of J_g;own Bear Cub four-wheel-drive
er Wood
hydrostatically driven. sman. shredder. Both are

Chemical Plant Control
Ray Dalen, Chairman
(Reported by Dick Hallman)

Herbici
Yor nf:g;fld:s have' been aerially applied on rangelands
Mateni ¥E ars, using a wide variety of equipment and
& ey sét‘e :;n_mth today’s greater concern for environ-
Tr—— it appears such spraying will continue
effort directed at the evaluation of the '

Various spra
- y syst Ymi ;
and dlsadvantagesemS to determine their advantages
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Structural Range Improvements
Ron Haag, Chairman

(Reported by Bob Hamner, Forest Service,
Dickinson, N.Dak.)

The Structural Improvements Workgroup was a new
workgroup last year and spent most of 1979 organizing
and identifying projects needing research and
development.

Individuals who have agreed to serve on the Structural
Range Improvements Workgroup are: Ron Haag,
chairman, Forest Service, Missoula, Mont.; Walt
Rumsey, Soil Conservation Service, Lincoln, Nebr.;
Bill Erickson, Bureau of Indian Affairs, Flagstaff,
Ariz.; Ethan Freeman, Bureau of Land Management,
Vale, Oreg.; Dennis Childs, Windrock International,
Morrilton, Ark.; Bob Knudson, Forest Service Equip-
ment Development Center, Missoula, Mont.

The first order of business was to identify needed
work projects. Each workgroup member was assigned
the responsibility of identifying projects from his agency
or in the case of Dennis, the agriculture community at
large. The response was tremendous, with 26 projects
identified. These projects were further evaluated and
three were selected for recommendation to the VREW

steering committee for approval and funding. These
were:

@ A national structural improvement handbook

@ Use of solar energy to power livestock water
systems

® Use of electrical fencing as an alternative to more
traditional rangeland fencing methods

A project, ED&T 0314, Rangeland Water Systems
Improvements, was approved and funded with assign-
ment to the Forest Service Equipment Development
Center, San Dimas.

During the course of the VREW meeting, the
Structural Range Improvement Workgroup sponsored
two additional reports. Jan Smolders presented a paper
on Gaucho® barbed wire, and Chuck McGlothin
presented a paper on the use of solar energy in the
development of range water systems.
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Special Reports

American Council for Reclamation Research

VREW Liaison Report

Willis Vogel, Forest Service, Berea, Ky.
(Presented by Arlo Dalrymple,
Office of Surface Mining, Washington, D.C.)

The American Council for Reclamation Research
was formed in 1978. It is an outgrowth of the organiza-
tion formerly called the Council for Surface Mining
and Reclamation Research in Appalachia. The American
Council for Reclamation Research (ACRR) lists five
objectives:

1. Promote, assist, and support research relating to
land reclamation.

2. Encourage communication between researchers,
regulatory agencies, landowners, and the surface mining
industry so that research is coordinated and addresses
relevant problems.

3. Provide a list of expertise to those agencies,
organizations, or others who seek assistance in develop-
ing and performing specific research, or demonstration
projects.

4. Promote and support educational programs
relating to land disturbances associated with mineral
extraction.

5. Assume responsibility for development and
sponsorship of accreditation standards for the certifica-
tion of educational institutions engaged in reclamation
technology programs.

ACRR is affiliated with the Canadian Land
Reclamation Association for the sponsorship of
Reclamation Review, an international journal published
quarterly by arrangement with Pergamon Press.

Membership in ACRR is open to those who are con-
tributing to land reclamation research through their
work in scientific, practical, and administrative fields;
who support council policies; and who remit their
annual dues.
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Annual membership dues are $10 for regular
members and $5 for students. An additional $15 pro-
vides members with a subscription to Reclamation
Review. For more information on membership, write
or call:

William T. Plass, Executive Secretary
21 Grandview Dr.

Princeton, W. Va. 24740

(304) 425-8332

Cost of Reclamation Review without membership in
an affiliate group is $77 per year and can be ordered
from Pergamon Press, Maxwell House, Fairview Park,
Elmsford, N.Y. 10523; (914) 592-7700.

The ACRR meets twice a year. Meetings include the
presentation and discussion of technical papers, an
appropriate field trip, and a business session. Meetings
have been held in different locations in the East, usually
near areas where reclamation research or demonstra-
tions are being done on surface-mined land.

At the fall 1979 meeting, at the University of
Alabama, the council considered establishing the posi-
tion of executive secretary. The past-president, William
Plass, is acting as executive secretary until action is
final. The president of ACRR is now Dr. Richard
Barnhisel, Agronomy Department, University of
Kentucky.

The council has been helping to develop an accredi-
tation program and curriculum for associate degrees in
reclamation technology. As yet it has been unable to
establish such a program. The need for accreditation is
recognized, but the responsibility involved in adminis-
tering such a program is causing hesitation among the
membership.
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Dryland Sodding — A Summary
Jane Bunin, Science Application, Inc., Boulder, Colo.;
Joann T. Hackos, Colorado School of Mines, Golden, Colo.;
Michal Harthill, Water and Power Resources Service, Denver, Colo.

The Northern Great Plains Coal Province (NGPCP)
will likely experience a great increase in surface coal
mining in the coming decades. In the semiarid Northern
Great Plains (NGP), the reestablishment of disturbed
native vegetation is often hampered by unpredictable
climatic conditions, slow soil development, and the
lack of viable seed sources. Despite such difficulties,
much of the strip-mined land has shown initial success-
ful revegetation by seeding. However, certain sites
show unsatisfactory results with seeding or have serious
erosion problems. The proposed technique, dryland
sodding (DLS), may prove a useful reclamation method
for such problem sites.

We define sodding as a reclamation method in which
a unit of soil and its associated vegetation is removed
intact from an area about to be mined, transported to
a mined area readied for revegetation, and redeposited
intact on graded and suitably prepared spoil. The
method is further labeled dryland sodding because no
irrigation is required past the initial week of estabtish-
ment. The primary advantages of this procedure are to:

® Minimize wind and water erosion by facilitating
a more rapid, self-sustaining revegetation than
seeding provides.

® Preserve the original soil, root system, and soil
microbiota intact.

® Provide a source of healthy plant material native
to the mine site.

These advantages are each related to the larger con-
cept of succession, or the relatively orderly and pre-
dictable replacement of one biological community by
another that occurs on a site that has been disturbed
or on a bare site. A succession study reveals that DLS
can provide many advantages over other mined-land
reclamation methods. Sodding will start the recovery
process at a more advanced successional stage than
seeding, and will help that recovery progress more
rapidly. It provides vegetation compatible with sur-
rounding plant communities. We expect, however, that
great variability will occur in the recovery rates after
sodding, depending on the biotie, environmental, and
management conditions at the site.

As the three primary advantages and the succession
considerations indicate and as we shall show in the
following report, biological and environmental factors
favor the use of DLS. However, we would like to
present a caveat from the start. Current economic and
logistical considerations may make DLS far more
expensive than seeding in terms of direct initial cost.
On the other hand, if indirect or delayed costs are
taken into account, DLS may still prove advantageous.
Costs that may be lower with DLS can be derived from
the following:

® Fasterattainment of diverse, productive, or stable
vegetation, as required by law, and therefore,
earlier release of bond.

® Improved water quality due to decreased soil
erosion,

® Improved air quality due to decreased wind
erosion of soil.

® Earlier use for grazing.

® Less long-term maintenance, and improved
esthetics.

Environmental and Biological Factors

As we indicated, the climate, soils, and kinds of
vegetation in the NGP all affect the success of a
reclamation technique. Therefore, we will review briefly
these environmental and biological features as they
exist in that region. Our goal will be to develop from
our understanding of climate, soils, and plants, a set of
DLS guidelines for the mine operator.

Climate

In the semiarid Western States, plant-available
moisture is most frequently the limiting factor for
successful revegetation of disturbed areas. Recurring
cycles of drought, when little growing season moisture
is available, are the most significant climatic features of
the NGPCP. A site may vary from humid to arid from

one year to the next; the variance is unpredictable. The
total average annual precipitation is between 12 and 16
inches. The precipitation maximum, occurring in May
and June in most of the region, coincides with the
period of maximum grassland growth. Later in the
summer, drought brings the growing season to a close.
The mid-summer months, late June, July, and August,
can have high temperatures, which, when combined
with the ordinary low humidity and high winds, cause
high evaporation rates, resulting in severe soil and plant
desiccation. In sum, the usual low humidity, variable
precipitation, and large diurnal and annual temperature
ranges are key features of the NGP continental climatic
regime.

Because germinating seeds and seedlings have little
resistance to drought that can occur unpredictably in a
given year and does occur during periods of low pre-
cipitation, inadequate precipitation can easily cause a
seed-based reclamation plan to fail. In contrast,
established plants, even if they are cut in a sod piece,
are far more drought resistant. As a result, DLS can be
well suited to reclaim sites where seeding has not or is
not expected to be successful because of drought-
related problems.

Because of summer drought, late June through
August are poor times to sod. In contrast, autumn and
early spring have low rates of moisture loss and precede
periods of relatively good moisture supply, making
them potentially good times to sod. Other factors,
however, must also be considered. For instance, in
autumn, frozen ground and the ensuing winter
dormancy of the plants, can hinder successful establish-
ment of the sod. Or in spring, mud may prohibit using
the equipment needed to cut, move, and lay the sod.

What we have described so far have been conditions
affecting the NGP as a whole that must be recognized
to evaluate the potential of DLS. In addition, micro-
climatic variations, variations that occur at different
microsites within a mine depending on aspect, percent
slope, or wind exposure, will affect plant-available
moisture. DLS will have the best chance of success if
the piece of vegetation is relocated to a microsite with
wind and slope exposures, steepness, and slope position
similar to those existing at the original location of the
sod.

Soils

Soil composition varies widely as a result of the
diverse clay, sand, and silt sediments found on the
NGP. Soils in the western two-thirds of the NGPCP
tend to be poorly developed, whereas the eastern por-
tion has relatively fertile, well-developed soils. There
are also some clayey soils, badlands, and sandy soils
that will pose edaphic problems for the DLS, but these
would also have vegetation too sparse for sodding.

Most areas present no special soil reclamation prob-
lems, although some mines will have to segregate toxic

overburden. These toxic spoils require similar handling
whether seeding or sodding is used.

Only one soil, found in Montana, could pose a prob-

lem for DLS that would not be immediately obvious in
the poor condition of the vegetation. Certain rocky
(lithic) soils (Orthents) might have a vegetative cover
appropriate for a sod, but contain too many rocks.
Rocks can cause the soil to break apart when an equip-
ment operator tries to pick up an intact strip of earth.

The advantages of maintaining the plants in their
original soil environment are substantial. The integrity
of the topsoil in a sod piece is important. The intact
soil layer of the turf contributes to the ability of DLS
to provide a rapid and reliable plant cover at a
disturbed site. In contrast to this intact soil layer in
sod, mixed topsoil (as commonly used in surface-mine
reclamation) has lost the soil-binding root mats and
surficial organic matter that decrease erodibility, and
contains diluted and buried seeds, roots, and organic
matter. The organic matter present in the soil improves
its chemical, physical, and biological properties. These
advantageous properties are lost when a topsoil is
mixed. Further, if the mixed topsoils are stockpiled,
they lose the microorganisms and plant-available
nutrients necessary for the health of the original plant
community.

Vegetation

Four vegetation types found in the NGP are candi-
dates for successful DLS. In our description of them
below, we have identified the soils where they occur,
the region in the NGP where they are most common,
and the principal plant species present.

Grassland-sagebrush occurs on silty clay loam soils
in southeastern Montana and northeastern Wyoming
and contains mid and short grasses, with scatter
sagebrush.

Short-grass prairie occupies dry prairies on shallow
soils in southeastern Montana and northeastern
Wyoming. Dominant species are blue grama grass
western wheatgrass, and various needlegrasses.
Mid-short-grass prairie occupies rolling prairies on
loam to clay loam soils in eastern Montana and is
characterized by western wheatgrass, needle-and-
thread grass, and blue grama grass.

Mid-grass prairie occurs on loamy soils in extreme
eastern Montana, southwestern North Dakota, and
northwestern South Dakota. Principal species are
needlegrasses, wheatgrasses, and blue stem grasses.
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These four types rate relatively high in terms of two
vegetation characteristics necessary for DLS success:

® Sufficiently high vegetative cover, and
® Enough plants with shallow, dense roots or hori-
zontal stems in the surface soil.




Both characteristics are required to maintain sod-strip
integrity during transportation. If the sod strips break
apart, the plants’ roots will dry out. This will either kill
the plants or reduce their chances of survival. About
half of the common species of the four candidate vege-
tation types are good soil binders. These include the
frequently dominant blue grama grass, western wheat-
grass, and dryland sedges.

Survival and success of the relocated sod depends
on many plant features. A plant species’ season of
maximum growth, its natural vegetative spread, its rate
of growth, drought resistance, and tolerance to grazing
all influence how well it will withstand sodding and
thrive.

Interactions of Factors

Environmental characteristics affecting the survival
and vigor of sod are diverse. When they are taken into
consideration, the importance of matching sod donor
and recipient microsites is again emphasized. Soil
moisture is eritical. It is influenced indirectly by graz-
ing and directly by precipitation, temperature, wind
and soil physical properties. Soil physical properties,
in turn, also influence soil aeration, temperature, and
plant nutrient availability. Grazing at moderate levels
can stimulate plant root networks, but at high levels
can deplete root reserves and reduce plant vigor and
productivity. Therefore, grazing must he carefully
controlled. Similarly, fertilizer use must be closely
monitored. Fertilizers can affect plant species composi-
tion and dry matter production.

Dryland Sodding Guidelines

From our analysis of the biological characteristics of
the four types of vegetation listed above, and taking
into account climate, soil, and other environmental
factors, we have concluded that dryland sodding is
feasible as a reclamation method in the NGPCP.
However, sodding may prove far more expensive than
seeding because of higher labor and equipment require-
ments. Therefore, we recommend that il be considered
the method of choice only on critical or problem sites
where: (1) rapid revegetation is crucial; (2) high
erosion potential exists; (3) seeding has been or is
expected to be unsuccessful or unsatisfactory; or (4)
appropriate seeds are not available.

After the mine operator has made a study of the site
to be reclaimed, he should consider DLS feasible only
if the following are true:

® Existing plant cover is perennial vegetation in
satisfactory range condition and is desirable for
the post-mining land use.
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® Surface soil-binding plants exist on the mine Siteg
in sufficient quantity to allow a useful amount of
intact sod to be transported even short distanceg,

© The soil where the sod-forming plants are grow-
ing is sufficiently consolidated and free from
rocks to be cut into pieces and moved to a new
location.

® Sufficient water is available either from natura)
or supplied sources to water the sod before cut.
ting and to irrigate the newly laid sod once o
twice. The soil or material receiving the sod
should not be watered before the sod is laid or
undesirable compaction will occur.

® The overburden of topsoil receiving the sod has
been appropriately prepared to provide a non-
toxic and relatively favorable medium to which
the sod can bind.

® Sufficient moisture is available for the roots to
bind to the substrate and for the plants to become
established.

Once these criteria are met, the mine operator should
consider the following suggestions, which are the result
of experimental research on dryland sodding:

Timing—spring sodding seems best, although fall
sodding can also be successful.

Depth of cut—cuiting depths for native grasses are 2
inches for blue grama, 2 to 4 inches for buffalo grass,
6 inches for inland salt grass, and 2 to 3 inches for
western wheatgrass. Blue grama has proven especially
successful.

Irrigation—watering before cutting and soon after
relocation markedly increases sod survival.
Placement—laying the sod in depressions to prevent
erosion and desiccation of edges and rolling the sod
to insure good root contact are recommended.

We recommend the following guidelines to the mine
operator who decides to carry out a DLS program:

Planning—plan all phases, especially timing, equip-
ment, and personnel allocations, before beginning
operations,

Training personnel—establish a training program for
equipment operators and other personnel conduc-
ting the operation.

Equipment preparation—obtain or modify existing
equipment to meet DLS requirements. (The Forest
Service Missoula Equipment Development Center
(MEDC) is working on a dryland sodder.)

Spoils preparation—separate and detoxify over-
burden, grade and contour, and construct moisture
traps before cutting sod.

Topsoil placement and preparation—replace any
reserved topsoil available in the same manner as for
seeding. Create depressions for the sod stri ps.

Sod cutting—consider pruning the plants just before
sod cutting to stimulate their growth. Cut sod strips

with razor sharp blades between 2 and 6 inches deep
depending on the plant species present. Determine
the most efficient piece dimensions based on
equipment configurations and the requirements for
maintaining sod integrity. .
Sod handling and transport—avoid timing that will
cause the sod to dry out severely and avoid actions
that will cause the sod to break.

Sod placement—decide upon a placement pattern
for the strips or pads that will resist desiccation and
erosion, facilitate moisture collection, and provide
the basis for good vegetative cover.

Sod maintenance—eliminate or control grazing and
keep root-eating rodents under control.
Evaluation—review establishment and succession of
the sod for a number of years.

These guidelines are starting points for a dryland
sodding program. However, crucial questions on equip-
ment and transportation matters still need to be
answered. More work is needed by experts in equip-
ment design and mine operations. When such questions
are answered, good cost estimates can be made to
determine more precisely the feasibility of dryland
sodding.

If y(;u have comments on this work, please send
them to Jane Bunin, Science Applications, Inc., 2760
29th St., No. 209, Boulder, Colo., 80301. The Bureau
of Mines, Environmental Activities Group, Denver,
Colo., is supporting this work and will be producing a
paper on dryland sodding.

New Prescribed Burning/Backfiring Tool Tested in Brush
Denny Bungarz, Fire Management Officer,
Mendocino National Forest, Willows, Calif.

Recently a new firefighting and prescribed burning
tool was tested in brush on the Mendocino National
Forest.

e
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Gelled-fuel helitorch enables pilots to drop fire with
greater accuracy and speed.

45

The helitorch, a backfiring device slung under a Bell
206B helicopter was tested by U.S. Forest Service
personnel on the Grindstone Chapparal Management
Area on March 21 to 24, 1979.

The helitorch originated in Canada. Western
Helicopter Services, Inc., of Newberg, Oreg., improved
the design and added the gelled-fuel concept, with the
assistance of the Forest Service Missoula Equipment
Development Center. Simplex Manufacturing Co.,
Portland, Oreg., is making the helitorch for Western
Helicopters. Improvements in the original design include
mixing a fuel thickener with gasoline, which forms a
flammable substance the consistency of unset gelatin.

The helitorch consists of an aluminum frame that
holds a 55-gallon barrel, a small electric motor that
drives a small positive displacement gear pump, and an
ignition device. The pump and ignition source are acti-
vated by a switch controlled by the pilot. The pump is
capable of discharging the 55 gallons of gelled gas in 4
minutes. The helicopter pilot controls the flow and
ignition of the gelled fuel. The new gel enables pilots to
drop fire with greater accuracy from higher altitudes
and faster speeds, increasing safety and efficiency. Fire
on the ground can be obtained from a height of 200
feet at an airspeed of 40 mph. This produces burning
gelled-gasoline globules the size of golf balls that burn
8 to 10 minutes. Drop heights of 150 feet and airspeeds
of 30 mph produce baseball-size lumps that burn on
the ground 12 to 17 minutes. The optimum speed and
elevation during testing was 60 mph at 100 to 150 feet
above the brush.




The experiment on the Mendocino was the first
time the helitorch was tried in brush. After initial test-
ing at the nearby Willows airport, the helicopter and
helitorch were moved to a large road turnout on the
Grindstone Project that became a helibase for the next
3 days. The Grindstone Project is a chapparal manage-
ment-demonstration area of 165 square miles where
brush is managed for wildlife, watershed, range, and
fire management objectives.

A large group of Forest Service, Bureau of Land
Management, California Department of Fish and Game,
and California Department of Forestry land managers
gathered to see how the helitorch would burn brush.
Weather readings taken at the site, however, indicated
that the chamise type brush probably would not burn
as the humidity was over 70 percent, the 10-hour fuel
stick was 28, and a rain storm was fast approaching, It
was decided to try anyway to show the firing pattern,
to develop operational procedures, and not to
disappoint the gathered group.

To everyone’s surprise, the helitorch successfully
ignited a 20-acre patch of brush in about 10 minutes.
The brush burned completely inside the area outlined
by the flaming gel and went out, without benefit of
firelines, natural breaks, or younger age brush on the
mid-slope brush field.

The Firing Boss decided to try another patch of
brush below the first. Within another 8 to 10 minutes
and with 55 gallons of Alumagel (a fuel thickener) and
gasoline another 20 acres of brush was burned. By this
time, the rain storm was in the area, and the burning
was over for the day.

During the next 2 days, with more favorable weather,
about 1,000 acres of brush were burned, The largest
burn was 180 acres, ignited by two loads from the
helitorch—a total of 15 minutes flying time. The other
patches of burned brush were from 10 to 35 acres on

south and southeast facing slopes. They were without
control lines. The fires all went out on their own as
the humidity went up to over 70 percent, starting at
about 4 pm each day.

One particularly impressive job the helitorch per-
formed was to build a fuel break by burning along a cat
line running about 3,000 feet down a ridge. The copter
pilot placed two loads down the ridge in a zig-zag
pattern, and after the smoke cleared, went back with
another load and finished burning islands of brush that
remained.

Cost-per-acre to use this tool was estimated at $5.
This cost is probably high due to the experimental
nature of this demonstration. Helitorch operation
guidelines were developed during this time, and many
more people than were needed were on the site. In
addition, the Firing Bosses were trying north-facing
slopes and areas of sparse fuels, Also, many runs were
made near the helibase for demonstration and for the
news media.

This tool has definite applications for prescribed
burning. It will allow land managers to burn when the
weather is wetter than with conventional methods.
Also, areas difficult to reach or unsafe to reach with
manpower, are accessible to the helitorch. This tool
should allow land managers to burn when smoke
dispersal is good and should increase the acres-per-day
of burning,

Its application for backfiring also is excellent.
Accessibility is almost unlimited. If a land manager
needs a great amount of heat to cause a wildland
backfire, the helitorch should do the job.

Video tapes of the operation, operating procedures
and a prescribed burn plan are available from the Fire
Management Officer, Mendocino National Forest,
Willows, Calif. 95988.
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Rare Plant Propagation
Phillip L.Dittberner, Plant Ecologist,
Fish and Wildlife Service, Fort Collins, Colo.

There has been much interest in recent years in
endangered or rare plant species. Much of the interest
has been stimulated by the Endangered Species Act of
1973, Public Law 93-205. The attendees of this work-
shop will probably be primarily interested in two
sections of this Endangered Species Act. Section 2 deals

with the identification and protection of habitat,
including critical habitat where threatened and
endangered species are found or depend on for some
part of their life cycle. Section 7 addresses the review
and consultation procedures necessary to protect the
species listed or nominated for listing under the
Endangered Species Act and their habitats.

The act defines “endangered species™ as any species
that is in danger of extinction throughout all or a
significant portion of its range. “Threatened species” is
any species that is likely to become an endangered
species within the foreseeable future throughout all or
asignificant portion of its range. Much of the discussion
this moring will be applicable to rare plants as well as
to threatened and endangered plants covered by Public
Law 93-205. The main emphasis of the act is directed
toward restricting Federal agency activities that might
result in the destruction of endangered or threatened
species and their habitats on public lands.

The regulations promulgated to enforce the act
encourage the commercial activity of buying and selling
of threatened and endangered plants and the growing
of cultivated threatened and endangered plants. This
encouragement is directed toward three groups of
activity related to threatened and endangered plants:
(1) the propagation and growing of plants that have
been removed from the wild and are grown for com-
mercial puposes; (2) the trade and growing of seeds
and plant materials of cultivated plants; and (3) the
loan or exchange of herbarium materials, The trade
and propagation encouragement does not apply to
commerical activities that involve taking wild plants
from their native habitats.

Numerous authors have written papers related to
threatened and endangered plants. Several of these
papers identify management strategies that could or
should be used in the management of resources or
habitats where threatened and endangered plants are
found (e.g., Zeedyk et al, 1978; Simmons et al, 1976).
Suggested management activities include: (1) inventory
compilalion of threatened and endangered species and
their habitats; (2) refuge establishment for protection
of populations of threatened and endangered plants
and their habitats; (3) special environmental practices
that may be implemented or used in managing threat-
ened and endangered plants and their habitats; and (4)
identification of techniques for the propagation or
growing and production of threatened and endangered
species under cultivated conditions.

These strategies are fairly self explanatory. Inventory
compilation includes the cataloging of habitats where
the various species are found, population sizes, and the
biological and ecological characteristics of the species
and their populations, A complete set of guidelines for
status reports for each species has been drafted (Henifer
et al. 1979) and is currently being used by the Office
of Endangered Species, U.S. Fish and Wildlife Service.
The status report is a description of each species,
including information on taxonomy, biology, distribu-
tion, ecology, propagation, and other characteristics.

Refuge establishment is the setting aside of areas
where a rare, threatened, or endangered species, or
group of species, are found in their native habitats,
Refuge establishment is most appropriate for
endangered species, especially those restricted to
isolated populations on fragile sites; to remnant popu-
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lations; and to climax community species. These refuges

should be managed with the objectives and techniques
necessary to not only maintain the populations found
there, but also in some cases to encourage their expan-
sion into adjacent areas.

Special environmental practices include those forest,
wildlife, and range management techniques that are
designed for, and that will protect a threatened or
endangered plant, its habitat, and the plant community
to which it belongs. These practices may include main-
tenance of critical seral stages of plant communities,
maintenance of specific soil conditions related to
species adaptation in the area, and manipulation of
other plant species to control competition.

Artificial propagation is applicable when extinction
appears imminent, when a natural population is
threatened despite protection and management, or
where species have commercial value. Artificial propa-
gation includes the development of propagation and
growing techniques necessary to produce threatened
and endangered plants in controlled conditions. This
might involve determining new propagation techniques
stratification or scarification techniques, nutrient or
water requirements, and breeding techniques.
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The latter two areas, special environmental practices
and artificial propagation, may require specific new
equipment development or modification to implement
research results.

There are three major areas of information and
research needs for rare, threatened or endangered
species. These are developing: (1) complete understand-
ing and descriptions of life histories, (2) complete
descriptions of habitat requirements, and (3) complete
population dynamies pictures for each species.

Two terms are relative to management and propaga-
tion of endangered and threatened plants or other rare
plants that we need to define very carefully. These are
“reintroductions” and “introductions.” “Reintroduc-
tions,” as used here, is replacing a plant in a habitat
where it once existed but, for some reason, no longer
occurs there, “Introduction” is placing a plant in a
habitat that it was not previously known to occur.
Introduction is often thought of as moving plants to
new habitats, thus expanding their range of occurrence.
Whereas this is true, we must be very careful in intro-
ducing threatened and endangered plants in new
habitats. Often there may be very subtle and poorly
understood habitat conditions that would not allow
the successful introduction of a species in a new area.
Reintroducing plants to an area will oftentimes be
fairly successful unless some site conditions have
changed since the time they previously were occupants
of the site. In general, reintroductions are more likely
to be successful than are introductions.




The state-of-the-art for propagation, growing, and
management of rare, threatened, and endangered plant
species is very immature. Few people have done research
on these topics. Some examples of this past research
are discussed below.

Farmer and others have worked with several species.
These were Heterotheca ruthii (Farmer 1977),
Cumberland rosemary (Conradina verticillata), (Farmer
and Lockley 1978), and turkey beard (Xerophyllum
asphodeloides), (Farmer 1978). Each of the species
required different cultural techniques: Heterotheca
ruthii could be grown using standard greenhouse and
nursery techniques; Cumberland rosemary required
cloning and vegetation propagation; and turkey beard
required 6 months stratification before the seeds would
germinate and could be grown using standard green-
house and nursery techniques.

The Upper Colorado Environmental Plant Center in
Meeker, Colo., has done some work with threatened
and endangered or rare species (U.S. Soil Conservation
Service 1979). Different cultural techniques were
required by the different species studies, including
yellow oil shale columbine (Aquilegia barnabyi),
dragon milkvetch (Astragalus lutlosus), catseye
(Cryptantha stricta), wild buckwheat (Eriogonium
ephedroides), beard-tongue (Penstemon yampaensis),
and Utah fescue (Festuca dasyclada). Research results
proved that yellow oil shale columbine required 90
days of stratification for good germination; dragon
milkvetch, catseye, and bear-tongue were not stratified
and had very poor germination; wild buckwheat was
not stratified and no seeds germinated; Utah fescue was
not stratified and had fair germination.

The question arises as to why threatened, endan-
gered, or rare plants should be studied or propagated;
we tend to think very negatively about working with
rare plants. There are at least three reasons for this
attitude: (1) legal and regulatory interpretations
aboutl how these plants can be dealt with; (2) the
unknown life histories for many of these plants; and
(3) the unknown cultural techniques needed for
successful plant propagation.

By carefully examining the management strategies
and expanding our research programs relating to
threatened and endangered or rare plant species, we
can increase our resource management options in many
areas. We may also find that there are special equipment

needs for germination, planting and maintenance of
some of these populations as well as for some of the
other management options that may prove useful.

The Vegetative Rehabilitation and Equipment
Workshop (VREW) has a history of expanding interest
and efforts into new management areas that are
biologically and legally important and for which there
are special equipment needs. I am sure that as we work
with more rare, threatened, and endangered species we
will find that there are special equipment needs that
the equipment centers and others interested in equip-
ment development and fabrication will be interested in
pursuing,
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What’s New in Seed
Art Armbrust, Sharp Bros. Seed Co., Healy, Kans.

Primary sources of new varieties and germplasm:

® Public Plant Breeders _ _
—Science and Education Administration
—Agricultural Experiment Stations

® Private Plant Breeders
—Private Seed Companies
—Private Research Groups
—Individuals

® Plant Material Centers

® Materials harvested in wild and placed under
controlled multiplication

® Plant Introductions

Primary private breeding efforts have been in crops
of economic importance; high-volume crops and items
that lend themselves to merchandising.

Primary areas of private breeding efforts:
® Garden and Flower Seed

® Turf Seed

® Hybrid Corn and Hybrid Sorghum—Hybrid
Sunflower

@ Soybeans
® (ereal Crops—Wheat
e Aifalfa—Red Clover

® Forage Grasses
—Bromegrass
—Orchardgrass
—Reed Canarygrass

It is apparent that little, if any, effort is involved with
native seeds in private breeding programs. However, a
number of native seed growers and processors are
involved in the total seed industry.

Private efforts have been enhanced because of
the Plant Variety Protection Act. Public efforts were
concentrated in many of the same areas as private
breeders for years. Now they have been shifted from
practical breeding to more basic work with many of
the crops listed in areas of private breeding effort.

Some areas of public practical breeding effort:

® Soybeans

® (Cereals—wheat (oats, barley, rye, triticale)

® Legumes—alfalfa and others

® Pasture and forage grasses

Below is a list of some of the public breeding and research efforts with grasses, listed by

States, species, and general area of effort.

Bluegrasses and other
varieties

Meadow Bromegrass
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State Species Type of Effort
Colorado Western Wheatgrass Breeding for adaptability to
revegetative work
Canada Bromegrass Breeding
Crested Wheatgrass
Reed Canarygrass
Intermediate Wheatgrass
Orchardgrass
Canada Wheatgrasses—Fescues Breeding work

Testing and breeding studies
Studying crosses made with
smooth brome




State

Georgia

Florida

Towa

University of
Kentucky

Maryland,

Beltsville

Minnesota

Missouri

Montana

Nebraska

New Mexico

North Carolina

North Dakota

Oregon

Pennsylvania

Texas

Species

Annuals
Bahia

Switchgrass
Guineagrass
Ryegrass and others

Reed Canarygrass
Bromegrass
Orchardgrass

Tall Fescue

Tall Fescue

Forage Grasses
Turf Grasses

Reed Canarygrass

Reed Canarygrass
Orchardgrass
Tall Fescue

Orchardgrass
Tall Fescue

Intermediate Wheatgrass

Wheatgrasses

Crested Wheatgrass

Quackgrass and Fairway
Crested Wheatgrass

Switchgrass

Western Wheatgrass
Tall Wheatgrass
Indian Ricegrass
Black Grama Grass

Lowland Switchgrass

Russian Wildrye
Intermediate Wheatgrass
Orchardgrass

Crested Wheatgrass
Western Wheatgrass

Tall Fescue
Other Fescues

Orchardgrass
Smooth Bromegrass
Fescue

Buffalograss

Weeping Lovegrass
Dallis Grass
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Type of Effort

Breeding research

Breeding research

Breeding

Ryegrasses and tall fescues

Materials
Ken Hy

Breeding

Digestibility

Breeding

Breeding

Use of cytoplasmic
Sterility for Hybrids

Evaluation of a rhizomatous

material

Increased digestibility

Breeding work

Breeding and selection

Breeding

Breeding

Breeding

Digestibility
Breeding

State Species Type of Effort
Utah — Wheatgrasses Studying plant introductions for
Doug Dewey Smooth Bromegrass adaptability and use as germplasm
Perry Plummer Orchardgrass
Wildrye
Fescues
Reed Canary )
Numerous other grasses * Breeding studies of interspecific
especially Wheatgrasses hybrids
Wisconsin Smooth Bromegrass Breeding for improved types to be

used with Alfalfas

This list indicates that there is some effort with the
native species and some introduced species that are
used in the arid and semiarid areas of the United States.
Many of these materials are a necessary ingredient in
current reclamation and reseeding efforts. Many of the
efforts dealing with native species are rather recent.
Actually, there were few native seeds used before
World War II and only with the advent of the Soil Bank
Program of the midfifties was there any volume of
native grasses harvested and used. Most seeds used
during this period were harvested from native stands
wherever they could be found. During the early sixties
the multiplication of improved cultivars of native
species took hold and today, 20 years later, the
improved materials constitute a major portion of the
native and introduced grass seed available for reclama-
tion. The majority of improved cultivars of native
species and quite a few cultivars of introduced grass
and legume species used for revegetation have been
originated by the Soil Conservation Service plant
materials centers.

About 16,000 plant collections are being evaluated
at any one time at the 22 plant centers located across
the United States. More than 50 percent of these are
native plant collections.

Since 1943, SCS has released about 200 varieties
of conservation plants to commercial seed growers
and nurserymen. Over the years, some of these releases
have been replaced by superior varieties. In 1977,
about 140 SCS-released plants were in use in conserva-
tion programs. Commercial production of SCS released
plant materials in 1977 was about 9 million pounds of
seed, 9 million woody plants, and 2 million bushels of
sprigs. The retail value to seed growers and nurserymen
was more than $22 million. This amount of seed and
plants is about the equivalent of that required to treat
more than 1.7 million acres of land.

At the end of this paper is a list of the 32 new
varieties of conservation plants cooperatively released
through SCS. Also listed are proposed releases by SCS
plant materials centers in the years 1980-85.

That’s the good news. Now the bad news.
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At present, SCS is looking into the possibility of
transferring some or all of the plant materials program
activities to non-Federal control. The study will con-
sider fund-sharing, management, and staffing arrange-
ments.

Here is a summary of the responses to this proposal
by SCS State Conservationist Plant Materials Center
Advisory Committees:

® Improved plant materials and techniques for
their effective use are vital to the success of SCS-
administered programs and that the PMC concept is
essential to effectively meet these needs.

® There are no viable options to transfer PMC’s
without full Federal funding at current or increased
levels on a continuing basis.

® SCS technical assistance to the non-Federal
cooperators would be required if the program con-
tinues to contribute to multistate and regional problem
solving.

@ If full Federal funding and SCS professional
technical assistance can be assured, there are options
for transferring most PMC’s to non-Federal control.

® The committees strongly support continuation of
PMC’s as an SCS function. Transfer will result in a
mixture of non-Federal cooperators and create
problems in coordination.

® Some States, not having a PMC, may receive less
help. There is a danger of priotrities shifting to those
within the State where the center is located and
perhaps to the specific priorities of the non-Federal
cooperator.

@ State Conservationist PMC Advisory Committees
would be needed to help assure that the work of the
center is consistent with needs and priorities of SCS-
administered programs.

® If Federal funding and technical assistance are
necessary to continue an effective coordinated pro-




gram there appears to be no advantages to transferring
PMC’s to non-Federal control.

It seems quite foolish to transfer and fracture an
ongoing and successful program when there is an ever-
increasing need for the plant materials that this group
works with. Currently, plant materials centers are
working on these high priority needs:

® Improving water quality by stabilizing critical
high-yielding sediment sources such as surface-mined
lands, highway slopes, recreation sites, and urban and
industrial development areas.

® Protecting coastal, river, streambank, pond, and
lake water lines from erosion by wave action.

® Improving windbreaks and shelterbelts for the
reduction of airborne sediment, control of snow drift-
ing, and the prevention of crop damage from wind
erosion.

@ Controlling critical erosion areas such as coastal
sand dunes.

® Converting land not suited for intensive crop
production to permanent cover.

@ Developing pasture and rangeland plant species
that extend the livestock grazing season, give better
soil protection, and produce superior forage quality
and yield.

® Improving wildlife food and cover species and
special plants for esthetic and recreational purposes.

® Stabilizing land disposal area.

® Developing fire-retarding plant cover to replace
brush on mountain foot slopes to reduce the possibility
of fires that threaten life and property or result in
serious sediment sources.

The Federal Government has increased requirements
for plant materials through the Surface Mining Act;
various highway seeding requirements; requirements
for seeding rights-of-way for roadways, pipelines, gravel
pits, etc. We could have additional needs because of the
recent Range Resources Act. Yet, at this time of
almost certain increased needs for plant materials, the
Federal Government is cutting one of our most
important potential sources of improved plant materials,
It just doesn’t make sense to seek economies in govern-
ment by fracturing an ongoing, badly needed program
that is fundamental to so many other activities,

, I will admit a selfish interest involved

 Bros. Seed Co. depend a great deal

: s ¢ dation seed of
tru

both Federal and State regulations. Most of these same
materials are being used by Federal and State agencieg
to meet their own seeding requirements.

What are the PMC’s costing the taxpayer?

Budget of the PMC’s

Fiscal Year 1978 $2,884,000
Fiscal Year 1979 $2,693,000
Conduct of the Study to

Transfer Plant Materials Activities

® Intent to study published in the Federal
Register on June 16, 1979.

® Public hearings to be conducted by the
State Conservationist after February 1, 1980.

@ Public hearings to be concluded by April
15, 1980, and reports submitted to National
Office by May 1, 1980.

® By June 1, 1980, formulate alternative pro-
posals taking into account public reaction.

® By July 1, 1980, publish alternative pro-
posal(s) in the Federal Register and solicit com-
ments (deadline August 31, 1980). Send copy of
Federal Register notice to those who participated
in earlier meetings, requesting their comments.
(National Office)

® September 1-30, 1980—Consider comments
and revise the proposal, if necessary. Respond in
writing to comments. Prepare recommendations
for USDA. (National Office)

® On or before September 30, 1980, make
recommendation to USDA and publish recom-
mendations in the Federal Register. Also send
copy of Federal Register notice to those who
participated in meetings or wrote letters.
(National Office)

What Can We Do?

We hope that all users and producers will make their
concerns known. You should let your Congressman
and the Secretary of Agriculture, Bob Bergland, and
the Administrator of SCS, Norman Berg, know your
concerns. Copies of letters from concerned individuals
and groups might also be sent to Senator Thomasg F
Eagleton, and Congressman Jamie [, Whitten.
Chairman of the Senate and House Appmpriatio'ns

Subcommittees on Agriculture and R i
respectively. clated Agencies,

about the
enters o non-
- thomas N shifet

or Mr. Robert S. MacLauchlan, Ecological Sciences and
Technology Division, Soil Conservation Service, P.O.
Box 2890, Washington, D.C., 20013, telephone (202)
447-2587, -2588, or -5667.

Perhaps I have strayed from the topic “What’s New
In Seeds?,” but I feel strongly that the PMC’s should
continue to be federally funded and administered
rather than be “scattered to the winds.”

New Cooperative SCS Plant Releases, Since January 1, 1978

1. 'Alamo’ switchgrass - Texas (Knox City PMC)

. ‘Aztec’ Maximilian sunflower - Texas (Knox City PMC})

[ S

. 'Prairie Gold' Maximilian sunflower - Kanzes and Nebraska (Manhattan PMC)

. ‘Sunglow’ Greyhead prairieconeflower - Kansas and Nebraska (Manhattan PMC)

'

. *Bonita’ soaptree yucca - New Mexico (Los Lunas PMC)

< =

. ‘Barranco’ desertwillow - New Mexico (Los Lunas PMC)
7, ‘Florigraze’ perennial forage peanut - Florida (Brooksville PMC)
8. ‘Redalta’ limpograss - Florida (Brooksville PMC)
9, ‘Greenalta’ limpograss - Florida (Brooksville PMC)
10, ‘Bigaita’ limpograss - Florida (Brooksville PMC)
11, 'Appalow’ sericea lespedeza - Kentucky (Quicksand PMC)
12, ‘King-Red’ Russian-olive - New Mexico (Los Lunas PMC)
13, 'Jemez’ New Mexico Forestiera - New Mexico (Los Lunas PMC)
14. ‘Montane’ mountainmahogany - New Mexico (Los Lunas PMC)
15. ‘Flame’ Amur maple - Missouri (Elsberry PMC)
16. ‘Nezpar' Indian ricegrass - Idaho (Aberdeen PMC)
17. ‘Roselow’ Sargent crabapple - Michigan (Rose Lake PMC)
18. ‘Shoreline’ common reed - Texas (Knox City PMC)

Through December 1978

New Cooperative SCS Plant Releases—Since January 1, 1979

1. ‘Cimarron’ little bluestem Manhattan, Kans.

2. ‘Elsberry’ autumn-olive Elsberry, Mo.

3. ‘Cling-Red’ Amur honeysuckle Elsberry, Mo.

4, ‘Ganada’ yellow bluestem Los Lunas, N. Mex.

5. ‘Viva’ galleta Los Lunas, N. Me-x.

6. ‘Cardan’ green ash Bismarck, N. Dak.

7. ‘Cochise’ Atherstone lovegrass Tucson, Ariz.

8. ‘Imperial’ Carolina poplar Rose Lake, Mich.

9. ‘Big horn’ skunkbush sumac Los Lunas, N. Mex.
10. ‘Magnar’ basin wildrye Aberdeen, Idaho
11. ‘Casa’ quailbush Lockeford, Calif.
12. 'Marana’ fourwing saltbush Lockeford, Calif.
13. ‘Dorado’ bladderpod Lockeford, Calif.
14. 'Canbar’ canby bluegrass Pullman, Wash.
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Proposed Plant Released By SCS Plant Materials Centers
1980 through 1985

Aberdeen, Idaho

Linum Lewisii
Lewis flax Appar 1980

Agropyron spicatum 7
bluebunch wheatgrass P-739 1981

Ay
Sanguisorba minor
smgall burnet P1-297951 1981
Agropyron cristatum
crested wheatgrass Ab-447 1983

Eurotia lanata
winterfat = 1984
Atriplex canescens
fourwing saltbush = 1985

Americus, Ga.

Lespedeza thunbergii .
Shrub lespedeza Amgquail 1980
Indigofera pseudotinctoria
false anil indigo = 1982
Lespedeza cuneata
sericea lespedeza AM-312 1983
Spartina patens

marshhay cordgrass - 1984

Big Flats, N.Y.

S;c):le cereale B e

Andropogon gerardi

big bluestem 1981-82

NY-1145
Berberis koreana

Korean barberry 1981-82

NY-4773
Lathyrus latifolius

everlasting pea 1980-81

NY-5136
g = 1982
SZ{iidpe‘;rgllzlrli'l\avngCilis NY-2936 1982
Sawart willow NY-2081 1982
ng:;:tg;rsr;um leucanthemum _ .
Tt = 1983

Aster novae-angliae
New England aster - 1984

c;ré. ';fei,'l"é‘i,';ii"& - 1983-84
e e - 1984
Mo ot -
B = 1085




Bismarck, N. Dak.

Pyrus ussuriensis
Harbin pear

Syringa amurensis japonica
Japanese tree lilac

Celtis occidentalis
hackberry

Lonicera tatarica
tatarian honeysuckle

Prunus americana
American plum

Fraxinus pennsylvanica
green ash

Andropogon gerardi
big bluestem

Agropyron smithii
western wheatgrass

Panicum virgatum
switchgrass

Shepherdia argentea
buffaloberry
Bridger, Mont.

Elymus trichodes
beardless wildrye

Petalostemum candidum
white prairieclover

Elymus cinereus
basin wildrye

Oryzopsis hymenoides
Indian ricegrass

Atriplex nuttalij
nutall saltbush
Brooksville, Fla.

Aeschynomene americana
American jointvetch

Arachis glabrata
perennial peanut

Cape May, N. J,

Spartina patens
marshhay cordgrass

Panicum virgatum
switchgrass

Elaeagnus umbellata
autumn olive

Spartina alterniflora
smooth cordgrass

Ammophila arenaria
European beachgrass or
Panicum amarum
bitter panicgrass

Coffeeville, Miss.

Castanea mollissima
chinese chestnut

ND-14

ND-686

Mandan 12003

ND-313

SD-13

SD-27

ND-456

SD-149

P-15594

NDL-56

P-15590

P-15597

P-15658

Arbrook

NJ-50

NJ-927

1980

1980

1980

1980

1981

1981

1982

1982

1982

1983

1980

1982

1982

1983

1980-81

1980-82

1981

1981-82

1981-82

1980

54

Pagpalum nicorae
brunswickgrass

Calamagrostis pseudophragmites

chee reedgrass

Coruallis, Oreg.

Lupinus albicaulis
sickle-keel lupine

Salix spp.
willow

Agropyron spp.
wheatgrass

Elymus glaucus
blue wildrye
Elsberry, Mo.

Andropogon gerardi
big bluestem

Sorghastrum nutans
Indiangrass
Hoolehua, Hawaii

Crotolaria juncea
sunhemp

Paspalum hieronymii
hieronymus paspalum

Paspalum vaginatum
seashore paspalum

Dolichos hosei
sarawak bean

Knox City, Tex.

Engelmannia pinnatifida
engelmann-daisy

Sorghastrum nutans
Indiangrass

Simsia calva
bush sunflower

Dichanthium spp.
old world bluestem

Sporobolus airoides
alkali sacaton

Bouteloua gracilis
blue grama

Anisacanthus wrightii
wright anisacanth

Cassia fascicultata
prairie senna

Bouteloua curtipendula
sideoats grama

Menodora longiflora
showy menodora

Strophostyles helveola
trailing wildbean

Hederma

M-2-10407

M-1-5734

HA-6

HA-3131

HA-190

HA-3518

T-874

T-802

T-856

T-587

T-1733

T-1221

T-1230

T-1985

T-470

T-862

T-1879

1982

1984

1980

1985

1985

1983

1983

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

1981

1981

1983

1983

Lockeford, Calif.

Phalaris arundinacea
reed canarygrass

Erogonum umbellatum
sulfur buckwheat

Salvia sonomensis
creeping sage

Ceanothus cuneatus
buckbrush

Dactylis glomerata
orchardgrass
Los Lunas, N. Mex.

Bouteloua gracilis
blue grama

Bouteloua curtipendula
sideoats grama

Eurotia lonata
winterfat

Panicum plenum
false switchgrass

Atriplex canescens
fourwing saltbush

Manhattan, Kans.

Heliopsis helianthoides
ox-eye

Rhus trilobata
skunkbush sumac

Echinacea angustifolia
black sampson coneflower

Silphium laciniatum
compassplant

Liatris punctata
liatris

Bouteloua gracilis
blue grama

Penstemon cobaea
penstemon
Meeker, Colo.

Oenothera hookeri
hooker primrose

Fallugia paradoxa
apache plume

Bromus marginatus
mountain brome

Festuca thurberi
thurber fescue
Pullman, Wash.

Agropyron spicatum
bluebunch wheatgrass

Cana

PI-421013

PL-28370

PL-9959

Berber

NM-118

NM-28

NM-333

NM-265

K-1327

(2 acc’ns)

P-6409

1980

1980-81

1981

1982

1980

1980

1981

1982

1983

1980

1980

1982

1982

1983

1983

1984

1980

1980

1981

1982

1981
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Quicksand, Ky.

Panicum virgatum
switchgrass

Salix X cottetii
cottet willow

Trifolium ambiguum
Kura clover

Alnus serrulata
hazel alder N
Rose Lake, Mich.

Alnus glutinosa
black alder

Cornus amomum
silky dogwood

Elaeagnus umbellata
autumn olive

Lonicera bella albida
white bush honeysuckle

Tucson, Ariz.

Bothriochloa ischaemum
yellow bluestem

Panicum antidotale
blue panic

Leptochloa dubia
green sprangletop

Menodora scabra
rough menodora

Atriplex Lentiformis
Quailbush

Bothriochloa barbinodis
cane bluestem

Eragrostis intermedia
intermediate lovegrass

Muhlenbergia wrightii
spike muhly

Penstemon palmeri
palmer penstemon

Cassia corymbosa
senna

KY-1625

KY-663

KY-1282

MI-823

MI-765

MI-777

P-15626

P-15630

P-14254

P-17773

PI-330671

P1-228576

A-19189

A-8624

1980-82

1981

1982

1983

1980

1980

1980

1980

1980

1980

1981

1982

1983
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Legumes:

tions. When grown at Logan, no particularly outstanding
collections were noted, but the entire collection will
materially expand the germplasm pool of crested
wheatgrass available to breeders.

Medicago spp.: Yellow-flowered (M. falcata) and
purple-flowered (M. sativa) alfalfas are both widespread

New Forage Plants for Rangeland

Douglas R. Dewey, Research Geneticist,

Science and Education Administration
- Agricultural Research, Logan, Utah

During the past 5 years, a five-scientist USDA-SEA-
AR range-forage improvement team has been assembled
at Logan, Utah. The team includes a plant cytogeneticist
(D. R. Dewey), a plant physiologist (D. A. Johnson),
two plant breeders (K. H. Asay and M. D. Rumbaugh),
and a range scientist (F. B. Gomm). The mission of the
research team is, “To provide a broad spectrum of
improved forage grasses, legumes, and forbs for upgrad-
ing rangeland of the Intermountain Region for conser-
vation, reclamation, recreation, and production
purposes.” This research unit is the only one of its
kind west of the Rockies, and its services are available
to State and Federal agencies as well as to the private
sector.

Specific objectives of the various team members
include: (Dewey) to collect forage germplasm from
worldwide sources, to describe its reproductive and
cytogenetic characteristics, and to synthesize new
species through wide hybridization; (Johnson) to
develop techniques for screening plants for tolerance
to drought, cold, and salinity and to determine the
physiological basis of stress tolerance; (Asay) to develop
superior varieties of range grasses and to determine the
causes of sterility in interspecific hybrids; (Rumbaugh)
to develop superior varieties of range legumes and forbs
and to determine the nitrogen-fixing characteristics of
range legumes; and (Gomm) to evaluate improved
plant materials arising from the breeding programs and
to develop improved methods of establishing plants on
range sites.

The legume-forb breeding program is emphasizing
the development of dryland pasture-type alfalfas
(Medicago sativa and M. falcata) that will persist in
mixed plantings with grasses and shrubs on sites with
10 to 12 inches of precipitation. Other legumes that
are receiving secondary emphasis are Lupinus spp.,
Hedysarum spp., and Astragalus spp.

Full-scale grass breeding programs are being con-
ducted on crested wheatgrass (Agropyron cristatum, A.
desertorum, and A. sibiricum), Russian wildrye (Elymus
Junceus), and a hybrid between quackgrass (A. repens)
and bluebunch wheatgrass (4. spicatum). Exploratory
breeding programs are being developed for native
grasses (particularly A. spicatum) and other interspecific
hybrids (notably A. repens X A. desertorum).

This paper focuses on two aspects of the range-forage
improvement project at Logan: (1) the recent introduc-
tion and description of new range-forage germplasm
from the U.S.S.R.; and (2) the development potential
of new grass species arising from wide-hybridization.
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New Forage Collections from the U.S.S.R.

During the summer of 1977, D. R. Dewey and
A. P. Plummer explored for range forage plants in five
regions of the Soviet Union: (1) Stavropol, in the
foothills of the Caucasus Mountains; (2) Tselinograd,
in the “New Lands” prairies of northern Kazakhstan;
(3) Alma Ata, in an extension of the Tien-Shan
Mountains, which separates China and the U.S.S.R.;
(4) Dzhambul, in arid regions of the Moyun-Kum sand
desert of southern Kazakhstan; and (5) Chimkent, in
low-lying mountains of southern Kazakhstan. More
than 1,000 seed collections were obtained, and they
are now being grown at Logan, Utah (Dewey and
Plummer 1980). Collections of special interest to plant
breeders and range scientists are described below.

Grasses:

Elymus junceus: A major disappointment of the
expedition was our failure to locate sizable wild
populations of Russian wildrye. However, two
outstanding improved strains were provided by the
Kazakh Grassland Research Institute at Alma Ata. The
two strains, the variety “Bozoisky” and a collection
mislabeled as Elymus paboanus, have exceptional vigor
at all stages of plant growth. They have been incor-
porated into the Russian wildrye breeding program at
Logan and elsewhere, and they will constitute a primary
germplasm source of new varieties released in the U.S.
(fig. 1).

Elymus angustus: Altai wildrye is a coarse robust
species as tall as Great Basin wildrye (E. Cinereus) but
it has rhizomes. Canadian plant breeders released the
variety ‘Prairieland’ in 1976 (Lawrence 1976) for fall-
winter grazing in the prairie provinces. This variety is
based on two plant introductions. The collecting expe-
dition of 1977 and a subsequent seed exchange with
the Shorthandy Research Station near Tselinograd
resulted in 125 new collections, which will add to the
breeding potential of this valuable winter forage (fig. 2).

Agropyron sibiricum: Sixteen collections of an
extremely narrow-spiked Siberian crested wheatgrass
were made in almost pure sand on the Moyun-Kum
Desert. The forage characteristics and productivity are
not particularly impressive at Logan; however, their
adaptation to sand dunes may make these collections
useful on very sandy sites.

Agropyron cristatum-desertorum: Some collections
of the “crested wheatgrass complex” were made in
every major collecting region, for a total of 137 collec-

Figure 1. —Typzcal Russian wtldrye (left) and a vigor-
ous variety, ‘“Bozoisky,” (right) obtained from the
US.S.R.

Figure 2.—Soviet collectors observing a valuable winter
forage species, Altai wildrye (Elymus angustus).

Agropyron intermedium-trichophorum: The inter-
mediate wheatgrasses are the most prevalent wheat-
grasses in Central Asia, and we brought 89 collections
back. Wide variation occurred in vigor and spread;

some of the collections look as promising as PI 98568,

the accession from which almost all intermediate

wheatgrass varieties have been selected (Hanson 1972).

57

in the Soviet Union, and we obtained about 25 collec-
tions of each. The most interesting collection was a
rhizomatous purple-flowered alfalfa from the Chimkent
region. A special effort was made to find root-
prollferatmg alfalfas that might do well on rangeland,
but none was found.

Melilotus spp.: White and yellow biennial sweetclover
(M. alba and M. officinalis) grow almost everywhere in
the Soviet Union. The yellow-flowered type was the
most common. The one collection of M. dentatum,
which came from Stavropol, proved to be low in
coumarin and is perennial at Logan. Plant breeders may
be able to transfer the perennial habit and low coumarin
from M. dentatum to the biennial species.

Trifolium ambiguum: We probably have the world’s
largest collection of kura clover growing at Logan. The
staff of the Stavropol Botanical Garden donated their
entire collection to us, and we added our own collec-
tions to theirs. This clover was slow to establish at
Logan, and it showed wide variation in rhizome
development. Certain clones produced abundant seed.
This is important because low seed set has been one of
the factors restricting the use of kura clover.

Astragalus spp.: The genus Astragalus provided the
most varied and intriguing species collected during the
trip. Many Astragalus species have ornamental as well
as forage value. One species, A. alopecias, from the
Moyun-Kum Desert has soft, velvety, intricate leaves
and semi-woody stems that terminate into a striking
cylindrical inflorescence. This species has great possi-
bilities as an ornamental (fig. 3). Astragalus ponticum
is a large and coarse species that the Soviets are using as
a silage plant. Some Astragalus species were entirely
prostrate; some had strong rhizomes; and only one,
A. macropteus, had high levels of poisonous nitro
compounds (Williams 1979).

Figure 3. —Astragalus alopecias, a species with forage
and ornamental value.




Synthesis of New Grass Species

More than three-fourths of the Triticeae tribe
perennial grasses (Agropyron, Elymus, Sitanion, and
Hordeum) are polypoid species that arose in nature by
hybridization between other species, often followed by
chromosome doubling (Sakamoto 1973). Plant breeders
now have the capability of synthesizing new species by
procedures similar to those that have been so successful
in nature. The new cereal crop, Triticale, is a manmade
species derived from hybrids between wheat (Triticum
aestivum) X rye (Secale cereale) followed by chromo-
some doubling (Gustafson 1976). Forage grasses are
even better adapted to wide-hybridization breeding
than are the cereals.

During the past 20 years at Logan, more than 250
different hybrid combinations have been produced,
and more than 50 incipient species have been synthe-
sized from these hybrids. Most newly synthesized
species are inferior to existing species, but a few seem
to have sufficient promise to warrant the attention of
grass breeders. Almost all of the potentially valuable
new species have Agropyron repens in their pedigree.
With the proper choice of the other parent, hybrids can

Figure 4.—Hybrids of bluebunch wheatgrass (Agropyron spicatum) X quackgrass (Agropyron repens) in the vegetative

stage.
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be obtained that have the vegetative vigor and adapta-
tion of A. repens and lack its aggressive spreading habit.
Four hybrids of considerable promise are: (1) A. repens
X A. desertorum; (2) A. repens X A. cristatum; (3) A.
repens X A. curvifolium (a Spanish endemic); (4) and
A. repens X A. spicatum.

The most outstanding hybrid species of the group
is A. repens X A. spicatum (Dewey 1976), and our
grass breeder, K. H. Asay, is devoting much of his time
to that hybrid. The initial cross was made in 1962
(Dewey 1967), so it has taken almost 18 years to
stabilize the population cytologically and to achieve
good fertility. Two types of progenies are being
selected from the population, one with very short or

no rhizomes and one with moderate rhizomes (figs. 4,5).

The hybrid has performed well at a wide range of
sites with from 9 inches to 40 inches or precipitation.
However, it will probably find its greatest use under
conditions where A. intermedium is adapted. The
hybrids are leafy, palatable (at least to rabbits), and
recover rapidly after cutting. Because of these traits
these hybrids also may find a place in an irrigated
pasture mixture with alfalfa.

About 100 pounds of the hybrid seed was harvested
in 1979, and it has been distributed to cooperators in
several States for testing. A planting from which
“preeder’s seed’’ can be harvested will be established in
1980. If success continues, a variety release could be
forthcoming in 3 years.
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Figure 5.—A mature plant of the bluebunch whealgrass
X quackgrass hybrid.
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Gaucho® Barbed Wire

Jan Smolders, Marketing Manager,
Bekaert Steel Wire Corp., Niles, Ill.

Gaucho barbed wire has the same breaking strength
(minimum 950 pounds) as conventional 12Y%-gage
barbed wire but has twice the thicness of zinc coating
for longer life. Gaucho is made from 15% gage higher
tensil strength wire achieved by the use of higher
carbon steel. Reverse twist construction limits recoil.
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Gaucho barbed wire, a relative newcomer to the
midwestern and western markets, has been available to
the East and South for 20 years. It is manufactured by
the Bekaert Steel Wire Corp., an affiliate of the Bekaert
Group. Gaucho barbed wire is the main product of an
agri-fencing plant in Van Buren, Ark., built in 1976.




Gaucho® barbed wire in protective cardboard with carrying handle.

Besides the economic advantages of savings up to
30 percent at purchase, longer fence life, and reduced
number of posts required to support this lighter wire,
there are some other important technical advantages to
the use of this product:

® FEasy fence erection because of light weight.

® Easy handling of the wire because of protective
cardboard wrapper and carrying handle.

® Lesssagging, hence less maintenance on the fence,
because of reverse twist and less weight.

® No stretching required. Just pull tight; wire will
stay up.

@ Withstands temperature variations well.
® Tas sharper barbs.

) The only differences between conventional barbed
w:re_and Gaucho in fence building are no stretching
required and the western or telephone splice must be
used (see illustration). Splices are just as strong as
itandard barbed wire. We have produced a booklet

How to Build a Gaucho Barbwire Fence,” which hi;s
been helpful when constructing fence using Gaucho or
other barbwire.
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Position
of wire before
splicing

Wrap wire
2 around wire 1

Wrap wire
1 around wire 2

Stretch splice

AL %A

g‘;}iféng Gaucho® barbed wire using the telephone

Gaucho now commands a market share of 20
ercent in the U.S., with a share of well over 50
ercent in Florida, Tennessee, and Georgia. Users

include King Ranch, Universal Cooperatives, Farmland
Industries, and Gulf Oil. Last year 600,0_00 spools were
sold in the U.S., and the number is growing by more

than 10 percent a year.

Gaucho is sold with a specific money back guarantee.
It is manufactured to meet ASTM (American Society
for Testing Materials) Standard Specification for Zine-
coated (Galvanized) Steel Barbed Wire, ASTM 121-77.
1t is available from the General Services Administration
(GSA) under NSN 5660-01-070-0469 for the 2 point
type and NSN 5660-01-069-3048 for the 4 point type.

Gage
Weight Spool

Length

Strength

Steel Quality

Zinc Coating

Twist

Stretching Required

Cost

Meets ASTM A121-77

Handle for Carrying

Protective Wrapper Around Roll
Rolls/Pallet

Pallet & Shrinkpack for Outside Storage

“Start This End” Tag

Comparing Gauch$Barbed Wire and Sthdard Barbed Wire

Gaucho Most competitive
barbed wire barbed wire

15% 12%
41-431b 82-86 1b
80 rods 80 rods

950 1b min 950 1b min
C 1020 C 1008

.80 oz/ft2 min .20-.30 oz/ft% min
reverse continuous

no yes

25-30% less —

yes usually yes
yes no
yes no
48 27
yes no
yes no

A Wood Densifier
Walt Turner, Range and Watershed Forester,
California Department of Forestry, R iverside, Calif.

Rangeland improvement in brush covered areas
throughout the Western United States has been and
continues to be a difficult and expensive problem. We
know that by reducing the brush density we can
increase site productivity for grazing animals. Countless
methods have been devised to control brush, and new
methods are still being developed. Methods currently
used include mechanical clearing, herbicide treatment,
prescribed burning, and hand clearing.

Reseeding of desirable forage species often follows
in areas where they were not present before brush
removal. Followup treatment either by reburning or
application of herbicides is often necessary for com-
plete control of resprouting brush.

Eventually the brush competition can be reduced to
a point where a substantial forage increase can support
enough of an increase in grazing that the brush control
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costs can be overcome through increased revenue. This
may occur within a 3- to 5-year period, depending on
the success rate of the brush control program and
followup management practices.

Costs of brush control may vary from $10 per acre
for a one-shot prescribed burn, to several hundred
dollars for a more involved program. We are continually
looking for ways to reduce these costs, but brush
removal is still a program with a high initial cost.

If we can look at the brush as a resource that some-
one would be willing to buy, then perhaps we could
help offset some of the brush removal costs by selling
the brush once it has been removed.

The biomass volume of the vegetation type removed
in range improvement projects may vary from 10 to 40
tons per acre. The point is that we may have a usable
resource available on our rangelands today that is being
wasted. Instead of using our current practices that are
aimed at nonrecovery of the brush types, let’s look at
the possibilities of harvesting this material.

First, we will need a mechanical harvester capable of
cutting, chipping, and collecting the materials. Few
machines are capable of doing this, but some do exist.
If clean, high quality chips were harvested, we might
be able to sell them for up to $70 per ton. But brush
chips contain a large quantity of bark, leaf, and twig
material that makes them unsuitable for the normal
chip markets.

The California Department of Forestry and U.S,
Forest Service, Cleveland National Forest, are currently
investigating densified wood and its market potential.
Densified wood is wood waste formed into cubes,
briquettes, pellets, or logs under high pressures and
temperatures, The product is clean, uniform, low in
moisture content, and is easily marketed. Dry chips are
first processed through a hammermill and stored in a
hopper above the densifier. The material then passes
through the densifier where it emerges in a continuous
flow in briquette form. The material is readied for ship-
ment by being bagged, stacked on pallets and wrapped,
The briguettes are sold in 20-pound bags and can be
used for barbequing, campfires, fireplaces, or wood
burning stoves. Briquettes sold in bulk are available and
are currently being used for firing boilers and producing
energy. One ton of oven dry wood is equal in heating
value to about two-thirds of a ton of coal, 2% barrels
of oil, or about 16,000 cubic feet of natural gas.

The California Department of Forestry is interested
in making this densification equipment or similar
equipment transportable so that brush species and
other wasted wood resources may be recovered and
converted into a usable product. We hope to provide at
least some offsetting return to the rancher interested in
range improvement. A feasibility study on a trans-
portable densifier is being made by the University of
California at Davis and will be completed in June. We
hope Lo have a unit in operation in San Diego County
by January 1981.

Using Solar Energy in Range Watering Systems
Charles E. McGlothlin, Range Staff Officer,
Custer National Forest, Billings, Mont.;
Roy Lockhart, Bureau of Indian Affairs (ret.), Albuquerque, N. Mex.

Solar power use has increased dramatically in the
past 10 years. However, this increase is primarily in
the industrial complex and, to a lesser degree, private
housing.

But solar power use in range water improvement
projects is still in its infant stage. The Isleta Indian
Reservation south of Albuquerque has a solar power
project. This project was first considered in 1975 and
put into operation in November 1976. It was the first
solar-powered water well built in the United States for
use by livestock.
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This project uses thirty-six 19.2 watt ARCO modules
supplied by Solar Technology International of
California, now ARCO Solar Corp. The panels produce
691 watts of power. This was combined with a storage
package of six 12-volt batteries, wired in series and in
parallel, to produce a 36-volt system. Water was pumped
from a 213-foot well, using a %-horsepower de motor
and a standard 19-W-12 Jensen pump jack. At present,
the pump runs 7 hours a day, producing 4 to 5 gallons
per minute. Water is stored in a 30,000-gallon tank
with float valves. Cattle drink directly from this tank.
With little additional work, a gravity pipeline system
could be installed from this storage tank.

Bureau of Land Management photovoltaic solar powered pump near Roswell, N.Mex. Systems pumps 2 to 3 gallons
per minute from 380-foot water level with Ys-horsepower dc motor.

The solar modules are set on a rectangular tilting
steel frame set in a concrete foundation. The entire
frame can be tilted from 36 degrees to 65 degree,s,
depending on the angle of the sun, so th.at the sun’s
rays strike as close to 90 degrees as possible.

Total cost for all components, except the well, was
about $14,000.

A similar project has been installed near Roswell,
N. Mex., by the BLM. This system is pumping 10 hours
a day, producing 1,600 to 2,400 gallons a day from a
411-foot well.

There are 32 solar panels. Each contains 36 silicop
disks or cells and produces 614 watts of power. Again,
the power produced is stored in six 12-volt batteries
that, in turn, operate a “%-horsepower, 54-volt dc
electrical motor. A pump jack also was used on this
project.

This solar powered well’s electrical system cqst
about $9,963. This is about the same as a conventional
windmill installation. The concrete foundation to
support the solar panels, pump jack, and other standard
pumping equipment have been added to the cost.

A solar powered system is similar to other livestock
watering systems. It must be designed to fit the total
need, including the number of livestock to be watered
and gallons-per-minute of water needed.

Disadvantages

1. Pumping limited to daylight hours and battery
storage.

2. Less effective on cloudy days.

3. Vandalism can be a problem with the exposed
portions of this system.
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4. Mechanical and electrical problems, mainly in the
control system. These are now being worked on.

5. Solar panels produce dc power, so ac downho}e
submersible pumps cannot be used without converting
to ac power. There is a loss of power in this s_tep due to
converter inefficiency. Researchers are trying to
improve the efficiency of the conversion from dc to ac
up to at least 85 percent.

Advantages

1. Uses cheap solar rays even on cloudy days.

2. Eliminates expensive electrical power installation
costs and annual electric bills. (Annual electric use costs

on one grazing association on the Custer National
Forest are $12,000-$14,000.)

3. Eliminates petroleum products used on similar
pump installations.

4. The location of water wells is not as dependent
on wind needs or electric power.

5. The electric system, has low maintenance costs.

Other range improvements that should be considered
for solar-powered energy are:

@ Use of solar power on electric fences.
® Use of solar power for warming stock water on
winter ranges, i.e., stock watering tanks, storage tanks,

and trick tanks.

® Stock water pipeline distribution systems and
downhole pumps.




Chaparral Vegetation Management Alternatives
J. L. Hickman, Program Manager, Chaparral Vegetation
Management R&D Program, Pacific Southwest Forest
and Range Experiment Station, Riverside, Calif.

In the eyes of the public, the chaparral lands of
southern California are known simply as “those
brushlands.” A common question directed at any
Person associated with management of these lands is,
“Is that a chaparral bush?” as the questioner indicates
one of the many plant species that make up the
chaparral ecosystem. Along with the lack of knowledge
concerning quantity and quality of chaparral is the
general concept that the stuff is worthless except to
drive through and, for a fortunate few, to build large
expensive homes in.

Those who work with and in the chaparral know
how erroneous this concept is. Chaparral-covered lands
are highly productive in several ways. First, they
obviously are productive in tons of biomass. Look at
any brushland area 2 to 3 weeks after a fire; green
sprouts are seen. Five years after a fire, the chaparral
vegetation is usually well established and rapidly grow-
ing. These lands are most important to southern
California as watersheds and as such, play a major
role in the lives of millions of people.

Chaparral vegetation is important as wildlife habitat,
as productive rangeland, and for its esthetic value. It is

also a potential source of energy, which we will discuss
later.

The objective in managing chaparral lands was, in
the past, and still is, primarily protection. This was
more acceptable 28 years ago or 10 years ago than now
for several reasons, A major reason is because an area
that might have carried a 10,000-acre brush fire with
no loss of structures 20 years ago may now have a very
expensive home on every 4-acre lot. This means that
today, we as managers must manage chaparral o realize
both the production potential and to prevent
catastrophic fires. This means the development of a
manageable mosaic of even-aged stands of vegetation.

In general terms, managers have four treatment
choices:

1. Protection—leave vegetation as it is, and prevent
or suppress wildfire,

2. Change the density, species compaosition, and/or
age class to obtain specific objectives, such as reducing
fuel loading, enhancing wildiife habitat, or providing
more recreation opportunities.
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3. Type con version—converting the vegetation from
brush to something such as grass for range use, or citrus
and other commercial crops, or maybe Lo golf courses
or recrealion areas.

4. Remove all vegetation to bare soil, such as a fire
break.

All four of these types of treatment have their
advantages and disadvantages. Their use will be deter-
mined by the land manager’s objectives.

Tools for accomplishing these four treatments may
also be placed in four groups. They are mechanical,
chemical, biological, and fire.

A very brief overview of these four types of tools
will have to suffice. Mechanical treatment includes
using such things as disks, chain, ball and chain, brush
blades, handtools, and different harvesting machines.
They can usually be applied to specific areas with pre-
cise boundaries. Their effectiveness can be drastically
reduced by the extremely rocky, rough terrain and
steep slopes characteristic of southern California. A
major disadvantage is the high cost of mechanical
treatment, which will continue to increase.

Chemical treatment is effective, but is also expensive.
It has produced se many environmental concerns and
restraints that its use is currently minimal except in
specific local situations. )

Biological tools hold great promise, though their
past use has been limited because of economic con-
siderations. I mention specifically the use of goats in
management of chaparral lands. We know goals can
successfully maintain a fuel break in chaparral at an age
and volume level suitable Lo the fire services. This can
be expanded to cover large areas of land. We also know
goats will get fat on a brushland diet if they are utilized
properly.

We are currently suggesting action that we believe is
the most practical and efficient means of using goats
for chaparral management. Fuel breaks in chaparral
have to be maintained a minimum of every 5 years Lo
remain effective. This maintenance is accomplished by
using equipment or handtools, and is prohibitively
expensive. We recommend that contracts be let to
operators of goat herds for maintenance of fuel breaks.

They would not be considered to be range ani_mals that
would be charged a grazing‘fee.v'["hey would sunp'l‘y ‘be
harvesting machines for maintaining fuel breaks. This
could be cheaper than any other type of fuel break

maintenance.

The use of prescribed fire as a management tool is
controversial. It is currently recognizgd as thg mos‘t
efficient and cheapest tool for Vegeta‘tlve mamp_ulatlon
in chaparral. If used carefully, and v:m;h the avaliqble
guides and expertise, many of the dlffere_m fun_ctlopal
objectives of the land manager can be attained with fire.
If used carelessly and without careful planning and
execution, prescribed fire can end as catastrophe.

Chaparral in southern California is a firg-de?endent
ecosystem. If the manager’s desire is to me}mtam brush,
as compared to the alternatives of converting to grass
or removing completely, then fire must be used.

A critical factor in the use of fire will be its effec_t
on air quality, and the constraints imposed by regulating
agencies on air quality. In the chaparral management
program, we believe prescribed fire can be used more
than it is today. The program encourages land managers
to become more familiar with the available knowledge
about prescribed fire.

There is one more topic [ wish to address briefly.

"There is now a massive movement throughout the

country to conserve energy and to find new sources of
energy. Much attention has been focused on chaparral
as a potential energy producer.

We all know generally the amount of energy avail-
able in brush. We use a very rough figure of 8,000 Btu’s
per pound of brush. Multiply this by 15 tons per acre
and 8 million acres and you have an impressive figure,
Be careful of that figure. The technology is already
available to produce energy from brush and other
organic material. The equipment to harvest brush on
the terrain associated with chaparral is not available.
There is currently no brush harvesting equipment that
will effectively operate on a slope greater than 20
percent, and this eliminates roughly 90 percent of the
chaparral lands in southern California. Much of the
remaining 10 percent is very rough, with numerous
boulders and ravines. Another factor is that chaparral
vegetation is fire-dependent, and to harvest it ir_15tead
of burning it will probably result in a loss of this type
of vegetation after two harvests. Also, will the energy
produced by harvested chaparral be greater tha}n the
energy used in the harvesting and transportation
process?

Mine Reclamation Costs and Systems
Michael J. Cwik, President,
Intermountain Resources, Ltd., Spokane, Wash.

Research on stabilizing critically disturbed areas has
been conducted for decades by institutions, governmept
agencies, and private groups in the United Sta}:es. This
research has been given particular impetus in the
seventies with accelerated efforts in fuel and nonfuel
mineral resource exploration in mining, and the enact-
ment of environmental legislation and resulting regula-

tions intended to minimize environmental degradation.

Accelerated mineral production concurrent with
enactment of environmental statutes and regulations
has placed the miner in the position of having tp b?
environmentally accountable for mineral explontatl_on.
As a result, the mining industry is asking two basic
questions:

@ “What can be done to rehabilitate the surface_ of
my mine in a way that will be consistent with
environmental regulations promulgated by
jurisdictional authorities?”

® “How much will this reclamation cost?”

There are answers to the first question. Current
available research has resulted in a warehouse of data
on surface stabilization. The careful review and ipter-
pretation of this data can support experienced judg-
ment on recommended and defensible methods of
landscape rehabilitation. The answer to t.h_e sgcond
question is more elusive because of variability in:

@ Site conditions at mines throughout the United
States

® Options that can be selected for post-mining land
uses

® Mining activities that differ with types of charac-
teristics of ore bodies and mine design

65




EARTH
MOVEMENT

EARTH
SHAPING

CULTURAL
INPUTS

B MINIMUM COSTS

VEGETATION RANGE OF COSTS

PLANTING

1 | ] | i
1000 2000 3000 4000 5000
DOLLARS PER ACRE

SOURCES: ENV. STUDIES BOARD, 1974

WATTS - 1976, CWIK -1976,

HORERIR SI9C Rpo _ INTERMOUNTAIN RESOURCES LTOD.

Figure 1.—Field costs for rehabilitating natural landscapes.

The little data on surface stabilization costs that
are available in the literature usually appear in the form
of costs-per-acre. These data show a wide range of costs
due to the inherent variability previously mentioned.
Reclamation costs appearing in figure 1 segregate mine
reclamation into four general practices. These typically
occur in mine rehabilitation in order to develop a
natural landscape. Earth moving practices comprise
most of the reclamation program. These are the costs
associated with operation and maintenance of heavy-
duty equipment such as bulldozers, front-end loaders,
large trucks, and hydraulic shovels.

stances in the growing media, or otherwise chemically
stabilizing the surface. These costs can also vary greatly,
depending on the amendments used and the cost of

acquiring and operating the equipment to introduce

the amendments to the land surface. Little data are

available on costs involved in cultural practices.

The least expensive of reclamation practices could
be those associated with vegetation planting, which,
ironically, is often the factor on which reclamation
success is judged. Much of the equipment being
developed at the Equipment Development Centers falls
into this category. Little data are available on the costs
Earth shaping practices that consist of “fine tuning” for acquiring and operating this equipment.
the land surface before seeding, mulching, fertilizing,
etc., are cheaper than earth moving costs. The earth
shaping equipment is largely agricultural or has modifi-
cations, such as the Hodder gouger, land imprinter, and
a variety of other surface manipulative equipment.
Such equipment is developed by the Equipment
Development Centers of the USDA Forest Service.
Data need to be developed about the costs of acquiring
and operating this equipment. '

There is a need in the mining industry for develop-
ing and refining reclamation costs. These costs need to
be included at the onset of reclamation planning so
they can be a significant factor in decisionmaking
processes for selecting post-mining land uses. Currently,
decisions on cost estimates applied in State and Federal
bonding programs for coal and noncoal mining opera-
tions commonly occur after a reclamation plan is for-
malized and post-mining land uses have already been
selected. This situation is graphically portrayed in
figure 2. The reclamation plan is typically developed
by selecting land uses to follow mining and then fabri-
cating a landscape or ecosystem that is guided by tech-
nical considerations in the environmental disciplines.

Cultural practices in the mine reclamation program
are also inexpensive relative to earth moving costs.
These practices consist of incorporating amendments
into the surface growing media for purposes of acceler-
ating pedogenesis, ameliorating potentially toxic sub-
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This “ecosystem” then functions in a way that qffgcts
land, air, water, biota, and landscape characteristics.
Each can be subdivided into detailed technical con-
siderations for use in the iterative process of reclama-
tion plan development.

The mine plan typically is designed concurrent v_vith
development of the reclamation plan but usually with-
out meaningful interface. This is unfortunate because_e
even the more general technical consideration in a mine
plan (fig. 2) should be used in developing the .reclama-
tion plan. This is because mine revenues are dlctateq
by market conditions as reflected, in many cases, in
long-term ore delivery commitments at predetermined
commodity prices. Land rehabilitation costs should

Figure 2.—Reclamation schematic.
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reflect this principle early in the planning process.
Early reclamation cost analyses will allow sele.ctlon of
cost-effective post-mining land uses. This will not
influence decisions on ore extraction volumes that
were previously estimated in the mine plan. Avoi.dance
of adjustments in ore extraction requires early inter-
face in the reclamation plan-mine plan development.

Research on costs in all reclamation fields, and
particularly in the area of acquiring and operating
reclamation equipment, is needed. This is so the mine
plan-reclamation plan interface can allow meqningful
decisions to be made in extracting and processing our
vitally needed fuel and nonfuel mineral resources.
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