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0 am Discussion Leader
Rangeland Improvement - A Challenge for Us in the 1980's

William G. Leavell, Associøte Støte Director,
Bureau of Lønd Management, Utdh Støte 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 wèather 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 glound
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 rcaliza-
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--uch 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.
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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, wa¡¡ 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 progþms 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.

\{e learned our job the hard way in on-the-job training with
an old, experienced hand, by trial and eÌror. 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 strould be done when
June grass is in the "boot" to get the best results.

\[e learned to innovate just like on the farm-using bailing
wire and whatever scrap iron was around-to get the job done

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 wøs 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 progïam on the glound.
We find today that only 24 percent of BLM's present employees
were with us in 1965 and only 22percent 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:

o \{e know 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--ome
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."

o \{e know the Congress recognized this problem and gave

its authorization for a g¡eatly 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 L44
covered by the Natural Resource Defense Council suit, thus
opening up the possibilities of a great acceleration in range

improvement.
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to date as to what options are available to them. I made an

informal survey of many of our field managers and $¡e 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.

o 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 progtam
of range improvement practices throughout the \{est. 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 proglam.

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 \{ork 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 personnel usually 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. rWe'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 uirdertaken 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 gÌoups, 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 progtess 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
demonstrations, perhaps at centralized locations' Let's invite



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 gteat
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 gteat 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. \{e 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 ïye 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, Chairmqn

(Reported by Dan McKenzie)

Accomplishments

o The Reuegetøtion Equipment Cøtalog 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, \[ashington, D.C. 20402;
ask for Stock No. 001-001-00518-5.

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

o 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 America4 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 L979. 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
?9-1610.

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

o 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,

o 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.

o 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

o 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.

o Publish VREW history booklet.

o Distribute copies of the Reuegetøtion Equipment
Cøtølog to Federal agencies and inform other individuals
and organizations about the availability of this publica'
tion from the Superintendent of Documents.

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

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

o Publish handbook on aerial application of
herbicides.

Proposed

o Update slide presentation of VREW activities'



Arid Land Seeding
Carlton H. Herbel, Chairmøn

Increased absorption also conserves rainwater by
reducing runoff and by increasing the depth of water
penetraiion per unit of rainfall. Compared with a bare

surface. water infîltrates deeper and idly beneath

mulch 
'because soil macropores function better as

major fluid flow routes.

In 7979 fîeld 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 cone-tipped
pene[rometers; (3) biomass vertica] distribution, using
à 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, concentrating
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, Atiz., 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
Weíght

Treatment with
width Weíght water
(in) Ab) (tb)

Imprínter
size

Metric unit
English unit

79
96

5,300
7,700

Cost fob
Merced
(Mar'80)

$ 8,250
$11,135

8,400
13,200

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 microcìimate needed for
successful seeding of arid land. The Science and Educa-
tion Administration-Agricultural Research at the
Jornada Expeúmental 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 28o F at the 1/z-

inch depth. During an 80-day period in summer, soil
water was available at the %-inch depth for 29 days
under brush cover. This compared to only I 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
ìand 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 7979, 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.

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.

h
¿" ¡+¡d¡&q"..r:ì. r lJ +*

Englìsh size rangeland ímprinter with 46-inch-diameter
by 49-inch-wíde capsules and square tubing frame that
can be dísassembled for shippíng.

t.;* t,i.

Over 200 acres on the Jornada Experimental Range



I{orkgroup Activities

^, 
...SoT9 changes were made in the Seeding and

Planting Workgroup membership, including a new
cna¡rman.

- o A paper entiüed ,.Automatic Bandoleer Feeder
for Transplanters" by l¡Valter L. Moden, Jr., and Harold
¡J. örewer, was presented at the winter meeting of the
American Society of Agricultural Engineers.'New
prlean¡, La., December 7l-I4,1979. úork isLontinu-
ing.at Temple, Tex., and Moscow, Idaho, on the auto-
matic feeding systems.

o 
-A Tye rangeland seeder mounted in front of a

rangeland imprinter was used to seed 2,000 acres of
root-plowed brushland in southwest Tex'as.

o Utah Division of Wildlife Resources continued
work with the rangeland interseeder and tree un¿ ,tr*¡
transplanter.

o 
.John- L_airrl reported some nlodification on the

rangeland drill.

- o__Stephen Monsen reported on the adaptation of
the Hansen seeder and Sieco fireplow to a iangetanA
interseeder.

A Rangpland &enovation project
rn Southwest Texas
By John Tye, The Tye Co., Lockney, Tex.

This presentation ouflines activity to renovate
rangeland on a ranch in southwest Texas during 1g29.

^ Th: Beef Canyon Ranch, near the Big Bend Nationat
rarK,-ls composed of about 21,000 acres of semiarid
rangeland. The land is infested with greasewooã brush,
1¡¡_9uite 

trees,.and very sparce stands of native grasses
tnterspersed with rock. Grazing capacity in its unim_
proved.state was approximatety ZOb head of catile on
the entire ranch.

The new ranch owners had done some small_scale
rangeland renovation in prior years, principally involv_
ing rootplowing, plowing, anO aeriá seeOiäj oi native
grasses. The results had been somewhat eraiic.

Manylroblems tryere encountered with the aerial
seeding. For example, a uniform seeding rate flr tne
vanous seeds in seed mix could not be maintained. Aproper covering of the seed and good seed soil contact
wæ not achieved.

Seeding and Planting
Ross Wight, Chairman

. In 1-979, the owners elected to attempt an integrateQ
plan of rangeland renovation on a targeiscale. Asãisted
by the.county extension agent and u i"fr"r"ntutiu" ofthe Soil Conservation Service, the owïers selected
2,000 acres of the best ftat botiom land for renovation,
These acreages were rootplowed. Largei piàces of urusfl
and trees were bulldozed into piles oñ thã eãge ot theplot and the land plowed with a large offsetìisk.

- 'lhese processes left the-land very loose and powdery,
but still littered with small piles of brush, taigä timlr, '
tree trunks and branches, as well as rocks,'outiroppings,
and other piles of debris. To obtain the requireA s"eO
T:t"ti-ng and placement systems, seeding ïu, 

"""orn_plished using a Tye Rangeian¿ Seôderrno'unt"O in front
of a land imprinter. The Tle seeder is a ,,Wiedemann
ty.pe," using one seed hopper for light, ctraffy seeOswith a picker wheel type-sìeder; a Jepårate smaler
h-opper,uses externally itute¿ s"eoãn fãî.*¿r, ¿.nr"
::ed. J'lre seed is dispensed through rigid seed tubes
nrngecl to the main frame. This allows the tubes to rideup and over obstructions while still delivering seeduniformly to a groove formed in the soil ,uiful".

,- This particular seeder atrangement was pioneered byHarold T. Wiedemann at the fãxas agriãuriùiär n"puri.
ment Station in Vernon, Tex. The tinO imfrinter is
based on a design developed by Robert M. ö¡*on of i

the Science and Educatiôn Administration, Tucson,
Anz.

_. Seeding took place during the first half of April 1g29.
The seed mixture consisted of the following amounts
of pure live seed per acre: 2 pounds Johnsoî grass, 1
pound sideoats gramma, % pound plains brisde grass,
1/10 pound fourwing sattbush in oie hoppe, unä O/íO
pound blue panicum and % pound Lehm-ann lovegrass.

The first half of 197g was an exceptionalty dry
ye.ar with virtually no rain through Junì. Normal rain-
tatt tor the area is about g inches per year. During 1gZ9
less than 7 inches was recorded. The planted grass came
up to a stand, but there was not enough moisiure to
keep.the stand growing. In mid-August"aboui2% inches
ot raln I'ell, which allowed the grass to come back and

:3_nt]ny* 
normal growth. Afteithe September through

November rain season, the carrying capacity of the
z,uuu-acre renovated rangeland increased to around
350 head.

The lack of rainfaìl resulted in practically no growth
of grass on other portions of the rànch andiecessitated
heavy overgrazingof the renovated area with catile on
hand.during late 1g29. This severe ou"rgru"ing,
combined with the detrimental action of tîe catile
hooves on- the soft, renovated fields set bacÈgrãwth ofgrass on the renovated area. Examination shóws that
fhe root systems still remain intact and that aãequate

Funds for this worh were prouided by Federal Aid ín
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 implement-
carrying hitch that was mounted on the tractor at its
real-hitch point. By using the real-hitch point, the
implement remains in the ground with varying soil con
ditions and as the tractor tums and moves up and
down on uneven ground. Originally, the interseeder
was equipped with a single-disk trencher.

rain and a rest from grazing should bring the grass

stand back.

The success of this seeding practice depends mainly
on adequate rainfall. Without it, stand establishment
and growth of the native and introduced grasses is

severely retarded. On the other hand, large 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 personnel. 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 renovation program
point to these procedures as being economically viable
practices for rangeland renovation in the arid and
semiarid Southwest.

Successful Interseeding of Shrubs and Forbs
into Perennial Grass Communities
By Richard Stevens, Utah Division of Wildlife

Resources, Ephraim, Utah

Wiedemann rangeland seeder ønd Dixon rangeland imprinter combined to mal¿e the Tye Co. experimentøl rangetand
seeder. Seeder is being used to renouate lands on the Beef Cønyon Ranch in southwest Texøs.
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able plant numbers at the end of the second growing

season.

After two growing seasons' big and mountain big

sag"btuttt andivhite ãnd mountain rubber rabbitbrush

h;ä ;t;;t exceptionally well' Prostrate.kochia, showv

not¿ãn"n". Lewis flax, imall burnet, and mountain big

!"g.¡-Jn'¡r ftowered and set seed during the second

;;;. ih. sagebrushes, prostrate kochia, small bumet'
Lewis flax, ina tno*y goldeneye grew well seeded in

mixtures.

Scalpers perform as desired with varying topography'

soil anå u"g"tutin. conditions when attached to the

U.S. f orest"Service'desi gned implement-carrying hitch'

The thimble seeder is veisatile because the seedling rate

can U. ctrarrged. Also, cleaned, trashy, dirty, plummed'

iã"frt, ài t"it"*t t..â in any size will go through it'-
S"ãîéun be transferred from the thimble seeder to the

ããpãtii pãi"t behind the scalper successfully with an

airstream from a l2-volt fan or turbocharger'

Bare-root stock (0-2) was transplanted much more

u.;tftllt than c'ontainer-grown stock' LiÌewise'

läiã--áfit"ck generallv grew better than the.con-

;;i"";;;.k' Afiet 2years' some container stock plants

åî".tiJ lã ¡e somewhat stagnated' some were dug up

iliårt J tttot. roots were still in the rooting medium

""ãitã¿ 
not extended into surrounding soil'

. Transpldnting bare-root stock with roots from 6 to
12 inches long and tops at least 3 inches long was mosf
successful.Because of unacceptable results, a modified Hansen

,alper, double'disk trencher'and Sieco fireplow were

^r""átäãiãt 
üteir effectiveness in making an acceptable

:alp.

To accomplish effective interseeding into.existing
,nåtutiãt, t"1¡ps need to be made thaù are: (1) deep

;ãühiä';;ãu" Jl t".¿t, crowns and rhizomes of
;iJi;; ;ä;;tion; (2) widã enough to aHow. seeded

rl"i¡r t" i".o-"'established before reinvasion or

äìiñi;il;ã"urs rrom surrounding vegetation; and

ãiäi;;l " 
shape and size that they are effective

¡ater harvesters.

Seed was metered out with a thimble seedet mounted

,nîft" tiáã of the tractor. The tractor's track rotation

iri"år itt" irti.ble seeder through a small rubber'tired

;;;;i;ãü on the track. Charqing thimble sizes and

iñb"* cJmpensates for variations in seed size, type'

rurity, and desired quantitY.

After the thimble seeder meters seed, the seed is

¡fte"ãiãppe¿ into a venturi tube' An airstream carries

b:h;;"dì; the discharge port behind the scalper' A

iltü;h"û.; originally provided the- air source The

il;ñh;tã* coñtinuõd-to blow seals, so an efficient

12-volt ete*ctrlc fan system was developed'

We evaluated the effectiveness of the scalpers in

removing competing perennial Etass (Agoprton
iÁ'äi*iã¡"* un¿ ¿l clesertorum) and successfullv

"ri"Ufitfting 
shrubs and forbs' The reinvasion rate

"rJ 
.tt"¡iiirttent of perennial grasses into the scalp

determined success of each scalper' Seeding success wa$

;;;;;Jby counting the number of plants established

;;,r li;ear iåot of scal-p and bv deterrhining plant vigor

by scalP tYPe and sPecies.

Perennial grass generally reinvaded from the edge to

the center of-each-scalp. Where scalpswere not deep

ånoush to remove roots and rhizominous material'

;;;t "i;" 
reinvaded from the bottom of the scalp'

ifd;ih;*.ond growing season' the least amount of
gt*t t"inuusion uñ¿ t¡. most robust, vigorous seedlings

i;;ìn th" Seico fireplow scalps' Bordering-and
it""ãi"g lrurt"t produõed competition that adversely

affected seeded species in other scalp types'

After 2 years, the highest numbet of- seedlings

survived in ihe Sieco fireplow scalps' Species with more

irtãl ¡"" flants per lineãr foot were big sagebrush

(Artemisía trídentata tridentata), mountain big sage-

Ùrusfr (a. îi den t ata u øsey ana), prgllT"tg kochia (Koclric

p,ät àtol,and showv goto.í"v. lvtryrcy multiflora\'
IJat ariárra (Medicaso satiua), Lewis flax (t.iär1.,

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

Table 1.-Spe cíes with ouer 75 percent suruiual 2 years after being transplanted ínto intermediøte wheatgrass

(Agropyron íntermedium) with ø modified Whitfield-type tree transplanter and scalper

iì

I

Shrubs Can Be Transplanted Successfully
with A Tree TransPlanter
öv niãtt"t¿ Stevens, Ûtah Divisiott of \¡Vildlife

Ephraim, Utah

Funds were prouided, for thís worh by Federal Aid in

wlia¡f" Reitoration through Proiect w-82-R'

There are big game ranges' livestock ¡-anges' 
and

disturbed sites tliat requiie rapid estabtishment of

ã"tü"¡i. tp""ies and acöessions' Tests over the past 3 
-

.råars trave'demonstrated that transplanting shrubs and

iJib; ;ì;h a tiee transptanter is feasible' Initial results

*"i. t"po*"d last year and are included in this

\ilorkshoP's 33rd annual rePort'

Excellent survival and growth have taken place where

shrubs were hand placed by personnel ridin-g a trans'

öìä"t.t ããtien"¿ rãt hand-transplanting' Most shrubs

t"iå-."itipË branching and fTbrous or fairly.large root

;î;;;; ðñequentlvishrubs are not picked up-qnd 
-

iåit"t"ã pt.perl'i' by ãútomatic plalling devices' Hand-

lä;;;rplñting råsulted in over 80 pereent-survival

uit"t ttt"i..ondlrowing season compared to less than

ãõ-ñ;;;;t ;u*iia wiitr ttre same bare-root stock

ptanted with an automatic planting device'

Four different types of tree transplanters were tested'

a ¡-.i.¿-"p Wftitti.i¿'type tree transplanter with a 28'

in"rt ítrtãi,.d double iútxy-typ" scalper-, attached

iorward from the transplanter, produced the most

accenta¡le survival rates. About 30 species (table 1)

Amelanchier alnifolia
(Saskatoon serviceberrY)

Amelanchier utahensis
(Utah serviceberrY)

Artemisia cana
(Silver sagebrush)

Artemisia frigidø
(Fringed sagebrush)

Artemisía nova
(Black sagebrush)

Art e m isia trid e n t atø tride n ta ta
(Big sagebrush)

Arte misia tridentata uasey ana
(Mountain big sagebrush)

Berberis fremontii
(Oregon grape)

Ceratoides lanata
(Winterfat)

Chry so thømnus nauseosus albicaulis
(White rubber rabbitbrush)

Chry sothamnus nauseosus salicifolius
(Mountain rubber rabbitbrush)

C o to neaster acutifolia
(Peking cotoneaster)

Cowania stansburiana
(Cliffrose)

Ephedra neuadensis
(Nevada ephedra)

Ephedra uirídis
(Green ephedra)

Elaeagnus angustifolia
(Russian olive)

Fraxinus anomala
(Single-leaf ash)

Hedy sarum boreale gremíøle
(Utah sweetvetch)

Kochía prostrøta
(Prostrate kochia)

Lonícera tataricø
(Honeysuckle)

Perøphyllum ramosissimum
(Squawapple)

Penstemon palmerii
(Palmer panstemon)

Prunus americana
(American plum)

Prunus demissa

Prunus Lasciculatø
(Desert peachbrush)

Prunus tomentosa
(Nanking cherry)

Prunus virginiana melanocarpa
(Black chokecherry)

Purshia tridentata
(Bitterbrush)

Rosa woodsii
(Woods rose)

Syringa vulgaris
(Lilac)
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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
crested wheatgrass (Agropyron cristøfum) occurred. A
mixture of shrubs consisting of fourwing saltbush
(Atriplex canescens), big sagebrush (Artemísia
tridentata), and rubber rabbitbrush (Ch ry sothamnus
nauseosus) was planted. The machine operated satis-
factorily. The unit is relatively maintenance free and
can be used in most soils or land types. The unit was

attached to a small John Deere 350 crawler tractor.
The tractor had little difficulty in handling the seeder.
The combined seeder was carried by the crawler tractor
on a 3-point 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
assembly. However, both seeders are satisfactory. The
seeding portion of the Hansén seeder can be attached
to the fireplow, and, yet, be removed for other use.
If available, the Hansen seeder and fireplow can be
easily coupled for use as an interseeder.

It is attached to prime mouer by IISDA Forest Seruice-designed

Sieco fireplow. Attaching the Hansen seeder to the fire
plow produces a useful combination for interseeding'
ihe Hansen seeder was easily attached to the fireplow
by simply welding the two units together. Both
machines are designed to allow for easy coupling'
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Imnrovements to the Rangeland Drill
ilî5ãrt. 1""d, Laird Wetding & Manufacturing

Works, Merced, Calif'

During the last year, rang-eland dritls h1y: 
,b-"tn

trtãirrci*itlL a dåubló sha"ft agitator to aid in 
,feeding

it"tüî t""¿t The lower shaft hãs both right ¿nd left

t unã"uug.tt that move the seed to the flute.d seed

Ë;ù;. & ihu ru-. time the top-shaft stirring rods

;;;îä;;";d üãm ¡riogine' liitts also have been fur-

nirtt.O tttit year with the hydraulic-operated opener

ïi*t ritl .ti..hment. Both items are optional and can

üãî¿ãão t" an existing 8000 series drill' Also' the seed

ãìiüüüt-it ttiil availa¡ie with the universal mounting

crawler tractor.

Tlansplanter used to plant shrubs in rangeland'

implement-carried hitch'

Adaptation of the H-ansen Seeder and t

3i;äã Fffiló; tõ a Rangeland Intirrseeder
Bv Stephen B. Monsen, Inter-mountain Forest and
-'R;-ng" 

Experiment' Station, Boise' Idaho

In 1978 a prototype interseeder constructed by the

F.;;¡;tti.; San'óimas Equipment DgyeJonment

õ;'tä; ** ttã¿ to see¿-strru¡i into about.580 acres of

;#ìith;ã siands of grass on rangelands in southern

Idaho. Success of this machine as an interseeder has

;;;;.p.;;ã'bv st.utnt, et al' 19?81 and Monsen'

îéîôt.'Tlt" original machlne was built using.a Sieco

iri.or"*'iã i..fiou" existing vegetation'.,4 llr-imble

;;;å;;;.; 
"ted 

to dispense ihe sãeds' Both attachments

;;ä;;;tìis tãctoritv' ir'e equip-mtn t was su ccessf ullv

;ilîseeã inru¡s iñto stands of grass or seed grasses

"rJt"i¡t 
into dominant stands of shrubs'

Based upon the success of the first prototype'

att."mpts w"." maOe to adapt other seeders, to this

;;;ilJ;i planting' The Hansen seeder-scalper was

äiìgiittuv o;u"iopõ¿ as an interseeder' The seeding

-å?rt."i".* was disigned to handle a seed mixture con-

r-lrting áiuutious size seeds' This improvement has

;;;;i;; fe especiattv useful in seeding shrubs' The

[i;;ì;*;;t pråu"n to be the most efficient means of

i"ni.uing""iiting plants when interseeding'-Th-e seeding

;ã;;il of th"e-Hansen seeder was attached to the

{ã-"*, Richard, 19?8' Interseeder for tockv and brushv

*"* <Eós,T 2432). In" 32nd Annual Report' vegetative

Rehabilitation and Equipment woÏkshop' Aug' 1978' p' 6'

2Mot."t, Stephen B. 19?9' Rangeland intelsee.del lield trials'

fn: 33rd Annual Report, Vegetative.Rehabilitation and

Ëã"ip-""t workshop, Julv 19?9' p' 24-26'
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Sieco fireplow and Hønsen seeder combined to serue as a rangeland interseeder.
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Plant Materials
Gil Lovell. Chairmøn

lReporteá bY Weúdall R. Oaks, SCS
pr"ài"üfuiääi bänter, Los Lunas, N' Mex')

Two new drought-resistant grasses were released this

.r"* io. soil stabiúzation, rangõ reseeding' and surface

ili".'ilc";"hãn. 'Vivat galléta (Hilaria iamesii) was

;;il;t;ã iã. ut" in seeding critical areas'-especially

;tg;;;;;tl mine reclañation areas' Viva is adapted

lã n'¡l.t^ natural range, which includes parts of west

i".ät', \4toIi;ng, Úiu¡", Ñ""ada, Arizona' and California'

Vi"il't ¿i."ehiiesistant and survives well on arid

raiges with a'nnual rainfalls below 7 inches'

The second release is an introduced warm- season

p"tå""i"i Lî""h t;u;t from Turkestan'' Ga-nada' yellow

;iÑ;; (Èitn íoraoø ischaemum)' The full range of

tttir ãt."gitt-resistant grass is unknown, but successful

ptantings"trave been made as far north as Colorado

öilü;:ï;ì;., ul o'ooo reet elevation with 14 inch

ií"ap"n"tiãt. bunuúu yellow bluestem is valuable for

;;;;sõi;ti.; of deteriórated rangeland or "go-back"

lands.

First, I wish to acknowledge the work that Don

Cafitãurr,-tfr. previous co-chaiiman (Western Group)'

nut in on workgroup activities' Don had a personal

irtät*i""ä ."ñtri¡uted many hours on workgroup

il;;;;. i," pleased to follow behind Don and to be

associated with this workgroup for several reasons-the

u"ti"itiàt ut. directly assõciatãd with my present job

i"rpä"ti¡iriires an¿ i¡e 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 the-ir work and

.ftttit î teep the VREW workgroup chairmen

informed and Productive.

Our subgroup report will consist of several

presentations:

Jim Smith' agriculture engineering at Colorado

søiä-i¡ti".*iiy,"rort Collinsfwill describe a vertical

a*ii rotaty tiller they are working with'

Cal Kuska of Roscoe Brown Corp' will describe the

"p.tuti"tãi 
apipeline backfilling machine that mini'

mizes vegetation and soil disturbance'

Bob Knudson, project engineer at the Forest Service

ui"ã"r"Ïq"ip*.ït bevelopment Center'.will bring us

;;ïü;;ä'rome of the iignificant achievements

cämpteted last year on reclamation equipment'

Disturbed Land Reclamation
(Western "Sub" GrouP)
Ron Youn ger, C o-C hairman

Vertical Axis RotarY Tillers
iliaã; i. s.ittt, ptõf.stor, and Jon P'.workman'"" 

."t.àt"ñuisociaie, Department of Agricultural

"nì 
Cn.tni.ul Engineering, Colorado State

Úniversity, Fort Collins; Kent A' Crofts' manager

oi i."iutnuiion and environment, Energy Fuels

Corp., Steamboat SPrings, Colo'

Introduction

This paper describes the vertical axis rotary tiller

"ri;;;t;;it 
the test results where the tiller was used

f;;;;;h;ñg mulch and preparing-a seedbed on

;;;Ñ. õ"ntoured mine spoil' The vertical axis

;;;ty'ttli.; ttut ¡..n discussed in the engineering

iùåtuiut" for more than 50 years' However' successful

lå.ãái"iur machines have úeen marketed for less than

i0 t;;; Currently, all vertical axis rotary tillers are

-uiuiuãtut"¿ in Europe. They are available in widths

from 4 feet to 18 feet.

Machine DescríPtion

Vertical axis rotary tillers (fig' 1) co-nsist of three

main elements: the stone bar (hg' 2), tillers (figs' 2' 3)'
ã"i-iãir.i tng. 3). The stone bar levels the so-il and

-uf"tt iuv"ì, 
"putít.t many stones into.the soil to be

ffi;ã 
-ü 

lütiin.tt and keeps clods , stones' and soil

from being thrown forward.

Figure 2.-Front of uertical axis tiller. Regulør tillage
tines a,re undemeath. Stone bar is the horizontal
member ín front of and aboue the tines.

Figure 3.-Rear of uertical axis tiller. Mulching tines
are in front of the roller.

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
the quantity of soil being thrown inside the tiller,
improves mixing the soil, and aids in burying rocks.
Mulching tines are bent 90o toward the axis of rotation
at the 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 effectively as
mulching tines.

Figure 1.-Vertical axis rotøry tiller'

I
II

ú

The tillers are tines or knives that are essentially
vertical and rotate with horizontal arms around vertical
axes. In other words, tiller rotation forms a vertical
cylinder much like a household electric mixer. A 10-
foot vertical axis tiller has 14 pairs of tines. Each pair
is mounted systematically on an arm and each pãir
rotates opposite to adjacent pairs. Alternative pairs of
ttnes tend to throw soil forward and backward. This
action produces uniform soil tilth with depth, levels
trregularities, and buries about 70 percent of the rocks
less than 8 inches in diameter.

i-.
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The roller consists of 6 to 12 rods mounted on the

p"ti;'h"ty;f ii'in.rt-oiuteter flat plates in the form of

ã r,äriloit¡ cylindrical cage' Inoivioual rods extend

ãnåi itt" width of the maclhine and are mounted to

iortn u ft.fi". This shape provides a smooth rolling

;;lì.;. ih; roller paci<s the soil, confines soil in the

;iË;;ît;;kt rutgã .ro¿t that pass through.the tiller or

ui. ttïo*n againãt the rods, and controls the operation

ä;;i;-;i th;iil"rs. For recíamation purposes' a roller

*iit 
-ri" 

futgur diameter rods would be satisfactory' It
would be advisable to redesign the r^oller frame and

attachment so the operation ãepth of the tillers could

be easilY adjusted.

Figure  .-Grøss hay spread at 3 tons per acre'

$,'g,ru:'1g"";tf 

",liii#äi'f 

r",il"'"'
ffï;ltt" i"ska, Róscoe Brown corp'' Lenox' Iowa

A horizontal earth auger has been developed that

*ini.nir.t vegetation and soil disturbance along a pipe-

iine rigtrt-of-way (R-O-W) (fie' 1)' The auger also

tninirnirut damãge to the anticorrosion wrap and the

"uitto¿i" 
wires uied to reduce failures from corrosion

in the line. The auger requires only one-third the width
that a d,ozer requires to perform a backfill operation

and is 10 times faster than conventional shuttle back'

filling with a d,ozer.

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

equipmìnt 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,
working entirely within the width of the windrowed
spoil. There are two basic types of these augers: a side
discharge 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
dug. The material is pulveúzed, and the wet material
is aerated and dried. The flights of the auger raise the
rocks momentarily while the fine material flows in first
at a distance of 5 to 6 feet ahead of the auger. The
material flows equally to both sides of the pipe in an
apex, causing the pipe to remain in place during the
backfilling. Using this manner of entry, the pulverized
material has time to flow in and around the pipe, pro-
viding the necessary support and padding to prevent
shifting. Shifting could create cracking of plastic lines
or failures of welds when the total weight of the
material is deposited on the line.

Fíeld Tests

a Lelv model 300-30, lO-foot-wide, vertical axis

trui í"röliäãiv L.rv Sáuthwest, P'o' Box 1026'

ö;;"i;'+"". zosor iarz) 938-2564, was used in tests

;;;äi;¿.I;i th" i;à MiÁe near walden, colo'' and on

;ñ;è;ì;;;Jt ltut. uniu"t'itv campus' In side-bv-side

l.ttt-;ì;h;;ulch crimper and horizontal axis rotary

iirîåt. Ût. Lelv machine did a superior job of anchoring

;ä::'tö ñîí"r' îppíiå¿ irregutaitv ut.P 
,u":'.?.e-" 

rate or

iäisË;';;;;. Ch; Lelv evãnlv distributed the mulch

ãn¿ oió¿u".d a unifrom compáct seedbed' Soil particle

;i;; i;;iä;;iioi*Lv from fine particle-s to clods about

î7, in"ttut in diametôr above a dãpth of about 4 inches'

ttrã operation depth of the machine' TVo passes were

;;d.; ;;; ¡erpändicular to the hav application

ãir."tion anã ón. parallel to the hay appìication

;i;;;;i;;. This was also done with the mulch crimper

and horizontal axis rotary tiller'

Mulching tests conducted at Colorado State

u"i".ttitv-îiit grus hay applied nonuniformly at 3

tons per a..u at. illustrated in figures 4 and b'

The speed of the tillers can be set at 265 rpm' 298

.o-. gaå rpm, 3?6 rpm' or 480 rpm with a.540 rpm

;i;;Ëî; 'p-uo 
uv irtánging the ge.ar sets in the drive

-r.iå*.ïtt.'retationship óf forwaro tractor speed to

;ffiil; tpÃå-it ..iti"al for good. anchoring of mulch'

îil;"";å speea of slightly iess than 4 mph,was found

;;;;;k ;.;i with a tilLr iotating sne,e! of 480 rpm'

i';;; i";".d speeds caused the mulch to c-ollect in

ir*t of the stonì bar. Slower forward speeds caused

ittãmuf.n to be thrown through the machine' Faster

lättìø tp..Js could probabìy be used,if the stone

;; ;t reiesigned so ii could þass over large bunches

of mulch.

Major advantages of the vertical axis tiller compared

to if," t orirontal-axis tiller are its lower no*tl :i"Tttt-

Figure 5.-Grass hay anchored with uertical axis tíIler'

A moderate number of rocks up to 10 inches in

diameter had no apparent effect on the vertical axis

;il.t. il fact, mosi ioose rocks were buried by the

Åå.ïrtã. Ho*"u.r, it is recommended that the shear

"it "t"¿ 
t" protect the drive train shouldie-replaced i

ili' ;iü"';t:"r;h ;";i'"ii;' mechanical device for

tårä.äii"lì... tltests at the Kerr Mine, no problems

or stoppages were encountered with the tractor pto i

ãrrî"tt-ådjirted to slip when the tiller hit large objects' r

However, with the pto ciutch properly adjusted' several

shear pins weie broken.

SummarY
r ,I -,,-^;^s



Figure 2 shows the filling-action that m,akes the

diffeñnce between auger and dozer backfilling' The

maiàtid is ftowing out ahead rather than being shoved

;;;;lh; sioe wittr"ttre dozer and dumped on the pipe'

fftä tt""ãft it property filled before the weight of the

.uãrti"" """ åuué initt" sidewall. Any rocks-sitting
on the trench edge are not pushed in ahead of the spoil

il;;J¡;;iingär collapsing of the pipe or fracturing

of the anticorrosion wraP'

In many crop situations of vegetative environments

the auger äp.ruìo. can sweep the spoil.off of the stand'

i"g 
".guiutlon. 

The only acttal vegetation loss requir-

inË t.õ.¿ine is in the width of the trench which is only

;i;Jip;;täf the R-o-w. In areas where the topsoil

n*til. tu*¿ and replaced, the auger can be used for

i.-ã"i"g ltt. topsoil'before trenching' The material is

;ind;*'.d ;venly; and the average auger unit can strip

ültãã,ooo cubiö yards per hour'.The speed of this

oneratión is iust uñder 1 mph with a cost of moving

this material-of about 2 cents per cubic yard'

machine. All material from the trench is placed back

ã*iift" pip., and is not left in the spoil pile or thrown

to the opþósite side of the ditch'

The tractor and some of the attachments are manu-
factured by Roscoe Brown Corp, P.O. Box 48, Lenox,
Iowa 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

Figare S.-Eørth auger bachfilling pipeline trench at 1

mph. In figure 6, the operator is using the traetor 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)
tnust 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
job is 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-
of a four-wheel hydrostatic propulsion unit that

provisions for hydrostatic implement drive. This
the need for an independent power unit for

attachment.

The tractor has crab, coordinated, and front steering,

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 Natiue 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 gtowing 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.

Figltre 6.-Operator uses tire to pach down material,
eliminating crown and sp eeding consolidution'
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Figare 2.-Bachfilling action with horizontal earth

auger

When pipelines cross irrigated land there is usually a

reouiremôni for water consolidation to prevent water

ãtrânneting down the furrow. With the auger, the

ãpãtutot õan make the first pass partially^backfilling
itt" tutto*. This forms a level-bottomed furrow that

requires a minimum amount of puddling water' After
setiting, 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'\{' The coverup

iorms iria uniform, continuous ribbon without clumps'

fãàxr, ot valleys of material that are readily apparent

äft"r a dozer or blade has moved the spoil'

Figures g,4,5, and 6 show the auger backfiller
--.^-r.:--^ ^- - -i--tino arnccind nlhlic lands in Montana.

Fígtre 4.-Rochs dug out by the trenche.r are safely
" ienrned to the lrench because the fine mqterial

has alreadY couered the PiPe'

no-spin in the rear axle. Axles have planetary
end +ho f^ñr ^-.r^ ^^^:rr^¿^^ a E Ã^¿-^^.. 

^lL^-,.-:+^



is developed to make the process e-ffi:t:lt;YpDC
t"eÀ"-*;ti"g on this project in- FY 19.?9' Criteria for

;ñ;;rTgg;ñre esta¡iistró¿ and a market search was

;;;ã;;t,î to determine what commercial equipme-nt

*ät-*tü"¡i. to modify for this use' A commercial

i"îtìi"t"t of the potãto digger type was purchased

"täìått.o, 
r"dependent 

"oni""y 
ot iib rators were added

îoii*pto".O soiì-root separatión' Ch isel plowshanks

*.." äount"d ahead ofìhe under cutter blade to

iàlr.n üt" soil. A small manure spreader was purchased

and modified for use as a sprig transport and planter'

Tåstñ i; FY 1980 will show the final svstem

configuration.

Proiect Obiectiues. In FY 1981 testing and final

d;*iti;;; spetifications, and a report are planned'

ili;;lî.ti and documentation witl be completed in

FY 1982.

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

Problem. Many water samples are taken ut,Tlnt-.-
sites to determiné water quatity at various locatrons on

îit;it. ãnããtr".tt of mining ón the different aquifers'

ät;""t;;;.ûã!-i" to drill teit wells and push down 4-

;;h;iñ;;;r casings. A submersible pump is.lowered

ilio;t; well and thã water sample is-taken' Air cannot

ilirseã tå pr"ssuriz" the casing and force,the. water up

u tub. b..uite this would affect the dissolved oxygen

content of the water sample and oxidize som-e-of the

ãã*pã"t¿t in the water' If a method could be

á;;;i"ild for getting satisfactory water samples from

*"ii-ïlln ,*il.t caiing 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'

Príor Deuelopment. A sampler was developed by
g.tni" Jensen oi Reclamation Research, Montana State

Úli""itìtv, rur sampling water from the.4-inch-diameter

;;llr. Cti nothing is ariaitublt for small-diameter wells'

i" fv rggO u muik.t search will be made to see what

is available for small-diameter water pumps'

Proiect Obiectiues. In FY 1981 a final concept

ptopotuf will úe chosen for development' A prototype

*ifi¡. built and tested and modified if necessary' In

f'y f SAZ a commercial source for the prototype pump

*iff "tt.ttpt 
to be found. It should be determined by

¿hi; fit". what market will be available for the small

lut p. ¡ sampling system will be developed for the

pumþ an¿ the sys[em tested and modified'

indicate that containerized stock, properly used, can

roã"ã 
"p 

revegetation and reduce costs because of
f.tt.t rù*iuul' To date, however, all plug planting on

l-"i.i..d land has been done by hand' A number of
uuiáÀutu¿ plug planters are currently being developed

ior fot.tt pianting but these machines are all designed

lã-u* r*uir ptugs 1Z to 8 cubic inches)' In FY 1978

nnElC Uegan ttris project by meeting with.experts to

determine"the critória for a dryland plug planter' With

that esiablished, the design of a prototype model was

belun and essentially completed before the end of the

fisãal year. In FY 19?9 the prototype machine was

built and tested. Redesign was necessary and additional

tests will be conducted in late FY 1980'

Project Obiectîues.In FY 1981 the final modifica-

tions witl 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.

Dryland Sodder (ED&T 8046)

hoblem. 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
retain its structure if it is moved. Topsoil has very
definite gradients of organic matter, nutrients, micro-
organisms, and toxic materials. All the methods now
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 Deuelopment.ln 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 evgluated by
the sponsor. A modified front-end loader b'ucket was
selected as the first prototype dryland sodder. In FY
1979 a dryland sodder was designed and constructed,
and testing was begun. Modifications were made to the
machine in FY 1980 and testing was completed.
Drawings, specifications, and a fTnal report were pre-
pared to terminate the project.

,.,*¡åli¡.

Plug Planter

. 
"."*r . l.\..¿¡ll. ,

Sprigger digs uP root sYstems

DryIand Plug Planter (ED&T 8042)

Problem. Planting of trees and shrubs on reclaimed

rtJt ;i;;J lands in" the Western United States has

senàrdlv not been successful. In the process-of lifting
ts;;;;;;t stãct trom the nurserybed, most of the fiber-

ãur -ot. ut" destroyed. This grôatly reduces the plant's

;;ilrty ;; iãr.u up moisture and nutrients from the soil

ãrt..i"ing plantìd' on forested sites where bareroot

rø"L it cðmmonty planted, there is usually sufficient

.åii -ãi.tu." to gef ttre seedlings through the first

nto*inn season. õn reclaimed mined sites in semiarid

iocatioñs this is not the case. Techniques such as con'

iáir"t prutiitg must be used to improve survival' The

pîå¡i.'.lt tttãt hand planting of large co¡tainerized

itl.k iislt" 24-inch-high containers) is difficult and

;;t tì;. A mechanizðd svstem is needed.to plant

reciaimed sites with large containerized stock' 
r

Goat.The goal is to make availabt:. a dr,11a,19 p]:Í

Dryland Sodder

Disturbed Land Reclamation
(Eastern "Sub" Group)
Willis Vogel, Co-C hairman

at..^



In December L979, a symposium on surface mining

nyãrotogy, sedimentology, and reclamation- was held

in l,exinlgtôn, Ky. It wal sponsorud by the University
ãt rentr.icty îith assishnõe from several professional

societies, óffice of Surface Mining, and U'S'
Department of the Interior. This symposium included
a sãries of minicourses plus about 50 papers on the

subjects of reclamation, hydrology, and-sedimentolo gy

Coói.t of the proceedings'are available from the Office

of Engineering ServiceJ Publications, College of
Enginóring, Ùniversity of Kentucky, Lexington, Ky'
40606. R õátt tor papers has been announced for a

similar symposium to be held in Lexington, Ky',
December 1-5, 1980'

This mulching machine' called the Roto-Grind-Mulch
Master, is now cõmmerically avalþlt-g-trory its manu-

tuãlut"'t, Sutrows Enterprises, 6 34 0 West 10.th,.Greely,

coto. 8ó631, (303) 353-3?69; and a distrib-utor'
Lo-Co Equipmànt ôo., 29774Weld Count'y Highway

ZfZ, noui.'f, Box 40, Windsor, Colo' 80550, (303)

OSOlZfLO. Thô mulcher has been in use for about 1

yãu.-anO in 1979, about 25 units were sold in several
"Statés from Wyoming to Alabama' Most of these units

huu. ¡..n sold to mining or reclamation com-panies

for mulching reclaimed mined lands' Cost of the

machine as óf March 1980 was $9,140 fob Colorado'

\[yoming, or 300 miles of Greely, Colo'

The Roto-Grind Mulcher is a simple machine with
jusLtwo operating parts-the feeder tub or hopper and

ifre Ueating blowõr. The hopper at the to-p of the

machine is"9 feet in diameter and 42 inches deep'

fvfui"fti"g material is dumped into the hopper with a

ìtottt-.nã loader. The mulcher handles large round

baìes, square bales, and loose hay and straw-' Strings

.u" UL fåft 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 Eound-
up materlat out of the machine. The beater-blower con'

táins hammers. Removing part of the hammers reduces

hãrs"power .equirementJ and produces a coarser mulch'

Wi.usãnO smali foreign objects won't hurt the machine,

but, as with other types of mulchers, these otjects can

¡"iäût"f proiectites wtren thrown fróm the discharge l

chute.

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
òf 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 1,5O0-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 teet,
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 gtound 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 1OO-horsepower tractor with a l-,000 rpm pto is
required to operate the Roto-Grind Mulcher, although
some users prefer a l3O-horsepower tractor. One
person can run the entire mulching operation if
necessary. But two people increase the effïciency-one
person on the loader and one operating the mulcher.

Mulchine Machine Conversion
from A Rotary Feed Grinder
By Bob Andersón, Lo-Co Equipment Co', Windsor,

Colo.
(Presented by Ron Younger, BLM)

Equipment needed for special uses often is developed

by imposing modifications on existing standard equip'

nient.'The îeed for a mulching machine capable of
handling 1,500-pound round bales of straw and hay

motivatõd'two mechanics at an Ohio coal mining

company to develop such a machine. They modified a

rotary tiU grinder that normally is used for grinding

cattle feed.

Seed Harvesting
A. Perry Plummer, Chairman

(Reported by A. Perry Plummer, Forest
Service,- ret.., Provo, Uta,h ; Stephen Monson,
Forest Service, Boise, Idaho; Richard
Stevens, Utah Division of Wildlife
Resources, Ephraim, Utah; Claire Gabriel,
Native Plants, Inc., Salt Lake City, Utah) '

*(St,u,

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.

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 progTess is attributable to engineers of the San
Dimas Equipment Center working with people in the
field. We have to give a great deal of the creãit 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, paddìes, and pickers and other hand
devices so that a man by himself can coìlect sizable
amounts of seed.

, There is strong demand for seeds of adapted native
plants. However, in some instances, naturalized intro-
d.uctions are being justifiably used. Through the years
they have been planted with amazing suðcess. óther
introductions are showing importaniadaptation for
extended planting. These are mainly grassõs harvested
trom agricultural land bv farm combines.

--9u, ".o.ncg-T 
here is i,rn .rn.,.nfly getting prant

i:-"!:î.t.i" this caregory. We hope míny"witiË* gro*n
on agricultural land. Certainly some will be, but somemay never be. This is becauie of the natuie of their

",llll _characteristics and.sometimes lack of adapta_tton to agricultural lands.

,Il *Tu instances, demands are of a specialized or
:tj,tï!:1 latye. requiring seed onry from planrs
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Collectíng forb seeds at Ephraim, Utah, with air
amplífier seed collector.

In addition, some investigation and inquiry was
done. Based on the former criteria, the use of an injec-
tor seed-collecting head (air amplified) powered by
compressed air was developed. This required a hook-up
of the hoses to a portable air compressor. This limits
the use of the machine to flat areas or where the com-
pressor can be pulled by a vehicle. The technique
appears applicable on several species, especially those
producing fluffy seeds and those having spiney bushes
such as shadscale saltbush.

Qklahoma State University Seed
Harvester Development

The Oklahoma State University grass seed stripper is
now being manufactured by the Kincaid Equipment
Manufacturing Corp., P.O. Box 421, Haven, kans.
67 5 43, (31,6) 465 -2204.

- This unit strips seed from the plants by a rotating
drum wlth nylon flaits. Because the seed ðanopy is not
cut by a sickle, only a small amount of stems'and
leaves are taken into the harvester, resulting in fairly
clean seed. The cost of the OSU seed harveiter, as of
March 1980, is 99,600, fob Haven, Kans.

Kincaid model 110 grass seed strípper. Machíne is the
result of research and deuelopment work by the Agri
culturøl Engineering Department, Ohlahoma State
University.

,!& þ,$

eep-mounted t)(tcuum seed collector being tested at

lï s;oi n¡*ot Equipment Deuelopment Center before

ield testing, June 1963'

Backpack uacuum seed collector, 1977

As the Program develoPed for better equipment, it

was conceived that vacuum-tYPe seed harvesters were

the waY to go. Th is 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 earìY that seed of most sPecies had to be

separated from the airstream before Passing through

the imPellor; that inlet velocitY of suction tubes must

equat 7,000 feet per minute; tube inlet size has to be

about 6 inches'

rWith 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 a2'

ton truck, and custom built for $4,000. This machine

was pu rchased bY the Southwestem Re gion of the

Forest Service. During a period of Years, it was used

harvest several thousand Pounds of seed from

saltbush, true mountain mahoganY' winterfat, and

cliffrose. A major handicaP is that its use was

to relativelY flat land where a truck could oPerate

It was evident that to get seed from rough and
a man could carry on

Another approch uses a seed collecting head on the
intake of an air broom. This appears to be the means
by which an efficient, really lightweight machine can
be developed. We are placing a lot of hope for the
future on this machine.

Jeep-mounted seed collector operøting near Ephraim'

Utah, SePtember 1963'

Steep-Slope Stabilization
Lou Spink, Chairman

Slope Seeder

uneven lands, a harvester that
--^ ^^-+ r,^ôúa 1"inno 1 97 l)

As1 978 tests on the Willamette National Forest in Development Center (SDEDC) modified the seeder sowere satisfactorv lsep 1t¡¡{ o--,,^.t } h^-+\ ..,^
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Thermal Brush Control (ED&T 2168)

ßecommendations made at the 1977 annual meet-

ing were to-continue testing and construct a new light-
weight machlne'

Committee members now concede that the current
oetroleum situation lowers the priority for continuance
äf th. proprne 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 26271

Thermal Plant Control
Bill Davis, Chairmctn

29

For the demonstration, on an infrequently flooded
portion of the Caballo Reservoir floodplain, 50- and
2O0-kilowatt (kW) generators produced the ac. The
high voltage units were composed of an electrical
generator driven by a tractor pto or separate en$ne
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.

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 Mèxico.
The principal purpose of the program is to conserve
ground water that might be lost through transpiration
ny woody phreatophvtes. \{ith the restriction on
herbicides by the Federal Environmental pesticide
Oontrol Act of 7g72, and, limitations on ground-
qestructive mechanical control methods such as root
plowing, the project has used mowing to reduce the
regrowth of saltcedar (Tamarix chinensis Lour.),
::epwillow_(Boccharis glutinosa Pers.), and a few honey
mesquite (Prosopis glandulosa Torr.'var. glandulosa)
and screwbean mesquite (P. pubescensnenln.¡ plants. A
second benefit from the control program is Íivestock
graz¡ng.

. To obtain better control without chemicals and soil-
oamaging mechanical methods, the Rio Grande project
eontracted with a private company during Ig77 tó
'Ðonstrate the potential effectiveness of high voltageatternating current (ac) to control woody plaît speciãs.

The í0-kílowøtt, high uoltage ac plant control unit
mounted on a farm tractor.

The 20}-l¿ilowatt, high uoltage ac plant control unit
mounted on ø log sþidder.



This towing modifrcation worked well at SDEDC,
but the \{illamette 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,

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.

î.I:

Thermal Brush Control (ED&T 2168)

Recommendations made at the \977 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.

Thermal Plant Control
Bill Davis, Chairman

For.the demonstration, on an infrequenily floodedportion of the Caballo Reservoir tto-oaphin, 50_ and
20O-kilowatt (kW) generators produced' ttre'ac. fne
nrgh'voftage units were composed of an electrical
generator driven by a tractor pto or separate en$ne
and a transformer to raise the voltage, uiually at a 60:L
ratio.

lhe 3c can be applied to target plants by any good
conducting material. In this demonitration ihe energizea
applicator was stainless-steel pipe 20 and 1g feet in
length for the 50- and 200-kW únits, respectively. The
50-kW unit was operated off the pto äf a fCjO_
horsepower farm tractor. The 200-kW unit was mounted
on a logging skidder with a self-contained power source.

Aerial Burning Equipment for Plant
Control (ED&T 26271

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 ¡ãrest,
Calif., reports on the operation of the helitorch on
page 45.

Assessment of High Voltage Electricity
for Brush Controi
By Thomas H. Shrader, Water and power Resources
._ Service, Rio Grande project, El paso, Tex.
(Presented by Dan McKenzie, Forest Servicã

Equipment Development óenter, San Dimas, Catif.)

Steep slope seeder

- The Rio Grande project of the Water and power

*::î:..::Pryi ce ( fo.rmerly Bureau ot ne crãmation ¡,
_uepartment of the Interior, is responsible for control-ling regrowth of woody vegetation on selected portionsof the cabal lo Reservåir fii ;ì;Ë ;il ñ.îtrå",...
The principal purpose .f the p;;;;;; iriä åänr.*"
fl::1ij y1r.l rhar mighr be loôt d;;d-r;;";iiration
rry rroody phreatophytes. With the restricüón onherbicides by the i.eäeral nnuironm.nîa î.iiì.¡o"Control.Acr of 7e72, an¿ limiiãiiãrr'ä eråî"¿-destructive mechanicai control methods such as root
l]g*infl: the project has used mowing to reduce theregrowth of satrcedar î" ;;;;_- ;i';;"ri""iä"r.1,seepwillow (Bøccharis siu tinosa p"".j, änîu î.ï rron.v
1'i-qlit"lhosooisa^¿"to'o-i"ü''iíi.'it"r¿it"*l
3l"iiåîff äT m-li:,i;rrå?xa:r ll iÍå:i**

The í0-l¿ilowatt, high uoltage ac plant control unít
mounted on a farm tractor.
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The 2I}-l¿ílowatt, high voltage ac plant control unit
mounted on a log shidder.



For additional information, see "Bru-sh Control¡r¡ith

i;Ñ;-ð;;nt" in the 3úd vREw annual report'

age 25.)

To damage a plant, the energized treatment bar

o"ri.ãntu.i the target species' The ac will not arc or

"t"p 
là 

" 
pr""t. Sonie arõing wilt occur. ona€ a,plant

ä-"¡."t 
":.-t"cted. 

Once cóntacted, the electrolytic

"1"ãt;-.f 
lhà plant will conduct the current' This

ñ;;; iapid tômperature rise and vaporization of

,täîi""it'riquid phase. This ruptures cell walls and

îå-tlåît trt" u*"uiut system' Wifh enough contact time

;ä;"täö;; Jãu* it visible from the rupture' Also'

rït"i"ïtTäit of succulent plant tissues occurs' along

wiit¡ ttre splitting of bark.

Electrical applications were made to the four Plant

tJ;;;;i;h ti.'50- and 200'kw units durils Mav 25'

äiäi Aü.uJ¡' 1 2'- lsiffi , respectivelv-' All tre atmen ts

were made to the reg¡owttr oi ptants Íollowing their

åãîiiîiJ 
" 

rt.igrtt o"r 6 to 10 iñches that winter or the

"".tu 
,i-*"r' In some cases, the plant regrowth

;;iiå;üï;.initia Mav treatment was treated a

ä;;dìi.; *ith the 200-kW unit' Regrowth height at

;h;;ñt of treatments varied from 1 to 8 feet' The

;i;"ä; iant"¿ from 1 vear for seepwillow to more

ihan L0 yea¡s for saltcedar'

Due to nearly two decades of control by mowing'

the plants have a somewhat proltrate' thicke¡ed base

;;ä:;;;t from which i to'30 shoots mav sprout' The

;;i;;; ;ñber of respiouts is prodl ced .bv. 
se epweed-

;ilil;;i uv saltceãar' The number'-thickness' and

;-irtút of the'large numbers of saltcedar resprouts

i"n"."*A the effectiveness of treatments'

In addition to growth-stage and species' other

"ariablu.ìn 
the evaiuation of [he ac systems were appli-

ffiäî#;Jlauout 13 and 2'3 mPh)' number of

Dasses over the same plants (one or^two)'.voltage
äiiää;; i't'ã pi""t'ito,00ò or 15,000 volts)' and

"äî* 
ä.ttitv (Z^.f tW þer root of treatment bar for

ä"à,ö-iwï;iiãiri x'üv per root of treatment bar ror

;i;; äoó:kw ;nit¡. comuinations of these vari-ables were

;;;J i; evaluate'tre atmen ts' ApprgliTSlelv 
.1 

00 acres

*.* ü""tà¿ witl¡ ttre 50-kw anã zoo-trrrV units' Check

plãtt *"* mowed in June and September'

Based on a visual evaluation of both treatrnents' the

rtigñîãriug. ac treatments, except for the kill of a few

voung and solitary s"tp*úlo* plants' caused results

Ì;#ä;p"tå¡it to an effective searing with LPG'

öîiú" 
""ti"ulôs 

evaluated, the combination of slow

application speed (greater treatment time)' high voltage'

double passes (two passes over a plant in opposite

äiäi"ã;i; t'itìn stanas of vegetation' and.voung

Juäi;Jfi*it,i"surttJ in füe most complete. top kill

;äl;;d;; mesquite, screwbean' and older'. denser

;;ä;;ï;å;;ìirå; piants ana the comprete kiu of a

îäî ;;;ü; ;J;iated sôepwillow plants th at-received the

i;ii ;;;ät full dosage of the àc charge' F'stablished

olants of the four species resprouted and displayed

;;#"ü;;irt rorlãïine the death of treated foliage

and branches.

It took 10 to 14 days before the effects of the ac

t.uui.àni, would appear on saltcedar and the Prosopis

species. The young, succulent shoot growth of seep-

ïiìl ";' *ìiãd i.niåaiut"rv roll owin g. treatme n t' The

;ouiääÅ;ùmìutnt¿ a iobacco-stain brown within

iäî ouvt and the treated stems died within 3 to 4

Ãrrr*. Foliase of saltcedar and the Prosopis species

ilff;äi.ll;;;b.;; the point orstem contact bv

;il"ü;t-.;t bar, followed bv partial or comPlete

îåir"*i"l ¡.low ti're point of bar contact' l{hen the

åö-tw'"iif *as used io treat dense, shrubby saltcedar'

it mri.o 
"pp"r 

portions of stems' The lower portions

;ä;; J'ri"* iate ral grow th th at apparen tlv.in dicated

ã J.ììit" ln high volta-ge effectiveness.through dilution

ãt 
"c 

¿nsagu w:ith increasing bioma-ss (increastng cross-

t".iionui u"t"u). This ,t.ponit was found.less with the

;-0õ-kw unit. irostrateór short stems that the energized

[^. ¿iO not contact were not harmed because the ac

i.ãr, trt" path of least resistance to ground'

Mechanical Plant Control
Loren Brazell, C hair man
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Madge Rotoclear Machine
ey Wittiam E. (Ed) Dick, sales manager' Can-A-Mex

Manufacturin g, Ltd'., Calgary , Alberta

Can-A-Mex Manufacturing, Ltd., of Calgary, Alberta,
manufactures a heavy-duty rototiller and land clearing
machine called the Rotoclear. The Rotoclear is powered

by a 365-horsepower diesel engine and weighs 21,000
pounds. It is not setf-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 TVz feet and the machine can mulch to a depth of 9
inches. The machin.e costs $99,750 (March 1980) U.S.
funds, fob Calgary.

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
to be removed or cut before mulching. But above 5
inches it is generally best to cut them to within 5
inches of the ground. Stumps 4 to 5 feet in diameter,
if 5 inches or less in height, pose no problem. The

Rotoclear machine can reduce them to a mulch. pro_
duction rates have averaged ]-Vq to Is/q acres per hour
when tþe machine can be pulled at 1 to Z mptr.

The Rotoclear has been used to grind soap stone
lime for fertilizer, grind volcanic roðk for the manu_
facture of concrete block, recondition asphalt, and mix
materials for road construction.

The machine is not designed to crush rock but if
rock is encountered, it will not hurt the machine but
only cause more rapid teeth wear. There are 56 teeth
that wedge into pockets on the rotating drum. A set
of teeth can be replaced in about 4l minutes.
Generally, about 75 to 100 hours are accumulated
on a set of teeth before replacement. Teeth cost $T(U.S.) each.

Power to drive the rotor is transmitted through a
Detroit Diesel Allison 5?5 torque converter to a
Rockwell rear drive truck axle and then by dual
chains to the rotor, which turns at 860 rpm.

In summary, the high voltage ac units reduced

ground stem and foliage growth but could not

resprouting by established Plants.



- f --'t ^' --' Three Machines for Mechanical Plant Control

Bv Boone Richardson' Direetor' Forest Service

Equipment l"u"ropå"ii 
"ð;;';;; 

san Dimas' cali f '

Brush Haruester' Anarticulated' track-mounted brush

harvesrer has been d.":äË; ;i {*. 9'?iir. îf N FI'

ïft l:åi,"er;!Js11t¡.ffi g'"'Jîr:ï'i;1",Jåi,il'rn"

iåî:'ili åi ;Tiy" Hä;î;;ï ;d 
".nt- 1l' 

n'o

ielease pine. Brush "tiü"ï¿ite 'tg1t' 
5' inches dbh'fïffi 

ütitrçqç''[q;'i]"q1'¡4¡
ff#,i:i ,.iå-'ååä Tlr" ; ; r;" "" 

p o w * r' ngin"' to tur

lensth of the brush n'i*tt*i it ZS t'"9t 6 inches; cutter

heaä width is 8 feet;;ää;"i'*ttght emptv is 1''i999
oounds. Hopper "uputiiv-it 

3 toni' The prototype ts

TTää'*;ti'îñåi¿ t'Jtt neär crossett' Ark'

Pettíbone Hydro-Slasher PM 800. The Pettibone
machine treated Utah juniper during a demonstration
on the Kaibab National Forest near Williams, Ariz. The
machine shredded and broke up juniper clumps 8 feet

high with 6-inch stems. It is powered by a 262-
horsepower engine. The slasher is 28 feet long, 9 feet
wide, and weighs 35,410 pounds. The cutterhead has a

horizontal shaft with 10 free swinging hammers. The

head rotates at 975 rpm. The demonstration was with
a production prototype and information on purchase

orice and delivery time is available from Pettibone
iøi.trigun Corp., P.O. Box 368, Baraga, Mich. 49908.

New Tractor Shredder Combination
By Calvin Kuska, Roscoe Brown Corp., Lenox, Iowa

The Roscoe Brown Corp. has recently combined
the Brown Bear Cub four-wheel-drive tractor to the
Royer Woodsman shredder for clearing and reclaiming
land by shredding. The production rate of this com-
bination is TYzto 4 acres perday and can shred material
up to 6.inches in diameter.

lr{¡ta

Rotor of Rotoclear machinewith 56 replaceable teeth' I

Pettíbone Hydro-Slasher PM 800.

New combinøtion of Brown Bear Cub four-wheel-driue
tractor ønd Royer Woodsman shredder. Both are
hy drostatically driuen.

Tløc h- mo unte d brush haru ester'

Chemical Plant Control
Ray Dalen, Chairman

(Reported by Dick Hallman)

^ Herbicides have been aerially applied on rangelands
for many years, using a wide vãrieiy of equipmõnt and
materiaìs. Even with today's greater concern for environ-
mental safety, it appears iuch spraying will continue,
wlth more effort directed at the evaluation of the
various spray systems to determine their advantages
and disadvantaÃes

is a púme concern. A great deal of research and develop-
ment is directed toward finding practical ways to
reduce drift. However, much of the information is not
in a form useful and available to field people.

^-^9.1 Tunt projects, aerial application is the mostptactical technique. Éut the piinciples of aerial appli-vcuroll of herbicides under wildland conditions are notctways fully understood by field personnel. Spray driftuu the target area, which may reiult in reducãd effec-Itvelless and environmentd dämage on adjacent areas,

To help solve this problem, a contract was awarded
to Norman B. Akesson, University of California at
Davis, to prepare a handbook to help fìeld people who
plan and supervise aerial herbicide application projects.
The handbook covers project operations and safety,
application equipment, meteorology, principles of drift
control, spray drop spectrum selection, spray pattern
assessment, and related topics. A draft is now under-
going thorough review. Publication is planned for FY
1981.

Designation: Madge Rotoclear

Status: Production

Cost: $99,750 (U'S') (March 1980) fob Calgary

Manufacturer:

Can-A-Mex Mfg' Ltd'
8211 31st St' S'E'

3#ä"'â'åîlí'
(403) 4?9-7750

Prime mover: D-6 size crav¡ler tractor or large

wheel tractor

Reduction head:

Eürî*Yf i"åtî îl"iï" u i nto p o cke ts w er de d

on rotor

Width of cut 7Vz ft

Maximummaterial size: If cutto 5 in above ground'

7fi

Work material size: 5 in

Type of drive: Torque converter

Rotational sPeed: 360 rPm

Drive engine: Diesel' 365 hP' GM 8V-92

Width:9ft8in

Length:22ft6i¡

Height: 9 ft

Weight: 21,000 lb

Ground pressure: 2'5 psi @ 6 in penetration when

working

Specifications
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N FI, Inc.'s 6 0 T-horsePower residue shredder
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Special Reports

American Council for Reclamation Research
VREW Liaison Report

Willis Vogel, Forest Seruice, 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 outglowth of the organiza-
tion formerly called the Council for Surface Mining
and Reclamation Research in Appalachia. The American
Council for Reclamation Research (ACRR) lists äve
objectives:

Annual membership dues are S10 for regular
members and $5 for students. An additional $15 pro-
vides members with a subscription to Reclamation
Reuiew. For more information on membenhip, write
or call:

William T. Plass, Executive Secretary
21 Grandview Dr.
Princeton, W . Ya. 247 40
(304) 425-8332

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.

Cost of Reclumatíon Reuiew 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.

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 proglams
relating to land disturbances associated with mineral
extraction.

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

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.ACRR is affiliated with the Canadian Land

Reclamation Association for the sponsorship of
Reclamation Reuiew, an international journal published
quarterly by arrangement with Pergamon Press.

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
membenhip.

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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Structural Range Improvements
Ron Haag, Chairmøn

(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.

steering committee for approval and funding. These
were

o A national structural improvement handbook

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.

o Use of solar energy to power livestock water
systems

o 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.

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

During the course of the VREW meeting, the
Structural Range Improvement Workgroup sponsored
two additional reports. Jan Smolders presented a paper
on Gaucho(Ð 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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Papers

Dryland Sodding - A Summary
Jane Bunin, Science Application, Inc., Boulder, CoIo.;

Joann T. Hackos, Colorødo School of Mines, Golden, Colo.;
Michal Harthill, Wctter and Power Resources Seruice, Denuer, 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 establish-
ment. The primary advantages of this procedure are to:

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

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

o 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 l¡ill help that recovery progress more
rapidly. It provides vegetation compatible with sur-
rounding plant communities. \{e expect, however, that
great variability will occur in the recovery rates after
sodding, depending on the biotic, environmental, and
management conditions at the site.

As the three primary advantages and the succession
considerations indicate and as we shall show in the
foiiowing 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:

. Fasteratfainlneut of diverse, productive,orstable
vegetation, as required by law, and therefore,
earlier release of bond.

. Improved water quality due to decreased soil
erosion.

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

o Earlier use for grazing.

o 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 uffect the success of a
reclamation technique. Therefore, we will review briefly
these environmental and bioiogical 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
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one year to the next; the variance is unpredictable. The
total average annual precipitation is between 12 and L6
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 potentiat 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 !f
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.

So¡/s

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 oþerator 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 surfacä-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 biotogical 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 vegetatioh 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 theJtlGP where they are most common,
and the principal plant species present.

Grassland-sageÒrusl¿ 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 northeastem
Wyoming. Dominant species are blue grama grass,
western wheatgTass, and various needlegrasses.
Mid-short-grass prøiríe occupies rolling prairies on
loam to clay loam soils in eastem Montana and is
characterized by western wheatgtass, needle-and-
thread grass, and blue grama grass.
Mid-grass pra¡rie occurs on loamy soils in extreme
eastern Montana, southwestern North Dakota, and
northwestern South Dakota. Principal species are
heedlegrasses, wheatgrasses, and blue stem grasses.

These four types rate relatively high in terms of two
vegetation characteristics necessary for DLS success:

o Sufficiently high vegetative cover, ando Enough plants with shallow, dense roots or hori-
zontal stems in the surface soil.
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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 ãither 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
o-f growth, drought resistance, añd tolerance to grazing
all influence how well it will withstand sodding and 

-
thrive.

o Surface soil-binding plants exist on the mine s¡¡u,
in sufficient quantity to allow a useful amount q]
intact sod to be transported even short distances.

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

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

Interactions of Factors

Environmental characteristics affecting the survival
and vigor of sod are diverse. When they aie taken into
consideration, the importance of matching sod donor
and recipient microsites is again emphasìzed. Soil
moisture is critical. It is influenced indirecily by graz_
ing-and directly by precipitation, temperatúrel wina
and soil physical properties. Soil physical properties,
in turn, also influence soil aeration, temperãtuie, and
plant nutrient availability. Grazing at móderate levels
can stimulate plant root networks, but at high levels
can deplete root reseryes and reduce plant vigor and
productivity. Therefore, grazing musi be carãfully
controlled. Similarly, fertilizer use must be closeiy
monitored. Fertilizers can affect plant species composi-
tion and dry matter production.

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

o Sufficient moisture is available for the roots to
bind to the substrate and for the plants to become
established-

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 it 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.

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

Timing-spnng sodding seems best, although fall
sodding can also be successful
Depth of cut-cutting depths for native grasses are 2
inches for blue grama, 2 io 4 inches for buffalo grass,
6 inches forinland salt grass, and 2 to B inchei for.
westem wheatEass. 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 foltowing guidelines to the mine
operator who decides to carry out a DLS program:

Plønning-plan all phases, especially timing, equip_
ment, and personnel allocations, before begin;ing
operations.
Tlaining personnel--stablish a training program for
equipment operators and other personnel õonduc_
ting the operation.
E quipmen t p reparation-obtain or modiSr existing
equipment to meet DLS requirements. (Tire Forest
9-._rytq Missoula Equipment Developmònt Center
IME?C) is working on a dryland sodier.)
Spoils preparation-separate and detoxify over-
burden, grade and contour, and construct moisture
traps before cutting sod.
Topsoil placement and preparatiorz-replace any
reseryed topsoil available in the same mãnn"r as ior
seeding. Create depressions for the sod strips.
Sod cuttíng-co¡rsider pruning the plants júst before
sod cutting to stimulate their growth. Cui sod strips

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:

o Existing plant cover is perennial vegetation in
satisfactory range condition and is desirable for
the post-mining land use.
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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 transporú-avoid timing that will
cause the sod to dry out severely and avoid actions
that will cause the sod to break.
Sod placemerzf-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.
Eualuatíon-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 yoi 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 rested in Brush
Denny Bungarz, Fire Mønagement Officer,
Mendocino Nøtional Forest, Willows, Calif.

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

I Ítv
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Gelled-fuel helítorch enøbles pilots to drop fire with
g\eøter accurøcy and speed..

The helitorch, a backfiring device slung under a Bell
2068 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 basebatl-size lumps that burn on
the ground 72 to 7l minutes. The optimum speed and
elevation during testing was 60 mph at 100 to 150 feet
above the brush.
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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 turnouì 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 ma:ragers
gathered to see how the helitorch would bum bruih.
Weather readings taken at the site, however, indicated
that the chamise type brush probably woulá not burn
as the humidity was over 70 percent, the lO-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, anO nõf to
disappoint the gathered group.

To everyone's surprise, the helitorch successfully
ignited a 2O-acre patch of brush in about 10 minutes.
The brush burned completely inside the area ouilined
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 85 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 ?0 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
buming. 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 avaiìable from the Fire
Management Officer, Mendocino National Forest,
Willows, Calif. 95988.

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

Rare Plant Propagation
Phillip L.Dittberner, Plant Ecologist,

Fish ønd Wildlife Seruice, Fort Collins, Colo.
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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 Z addresses the review
and consultation procedures necessary to protect the
species listed or nominated for listing under the
Endangered Species Act and their habiiats.

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
a significant portion of its range. Much of the discussion
this moming 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 towa¡d 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 (B) the
loan or exchange of herbarium materials. The trade
and propagation encouragement does not appìy to
commerical activities that involve taking wild plants
from their native habitats.

.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.

Speciaì environmental practices include those forest,
wildlife, and range management techniques that are
designe{ for, and that will protect ã threatened or
endangered plant, its habitat, and the plant community
to which it belongs. These praetices 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 controì 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 scarifïcation technìques, nutrient or
water requirements, and breeding techniques.

The latter two areas, special environmental practices
and artificial propagation, may require specifiõ new
equipment development or modification io 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, aìrá 1e¡ càmplete
population dynamics pictures for each speciôs.

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.",,h,eintroduc-
tions," æ 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 occurïence.
Whereas this is true, we must be very cãreful in intro-
ducing threatened and endangered plants in new
habitats. Often there may be very subfle 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, reintroductionJ are more likely
to be successful than are introductions.

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 at. 1928;Simmôns et a. f OZO;.
Suggested management activities include: (1) inventory
compilation of threatened and endangered species and
th-eir habitats; (2) refuge establishment for protection
of populations of threatened and endangeied plants
a¡d their habitats; (3) special environmental practices
that_may be implemented or used in managing threat-
9ya.a¡0 endangered plants and their habilatq 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 charactãristics 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 currenily being used by the Office
of Endangered Species, U.S. f,istrìn¿ Wil¿t¡te Service.
The status report is a description of each species,
including information on taxonomy, biology, distúbu-
tion, ecology, propagation, and other charãõteristics.

, Refuge establishment is the setting aside of areas
where a-rare, threatened, or endangeied species, or
group of species, are found in theii nativó habitats.
Refuge establishment is most appropriate for
endangered species, especially thôie iestricted to
isolated populations on fragile sites; to remnant popu-
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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.

Fa¡mer and others have worked with several species.
These were Heterotheca ruthii (Farmer 7g77),
Cumberland rosemary (Conradina uerticillata), (Farmer
and Lockley 1978), and turkey beard, (Xerophyllum
asphodeloides), (Farmer 1978). Each of the species
required different cultural techniques: Heterotheca
ruthií could be grown using standard greenhouse and
nursery techniques; Cumberland rosemary reguired
cloning and vegetation propagation; and turkey beard
required 6 months stratifìcation 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, incìuding
yellow oil shale columbine (Aquílegia barnabyi),
dragon milkvetch (Astragalus lutosus), catseye
(Cryptantha strictø), wild buckwheat (Eríogonium
ephedroides), beard-tongu e (Pens tem on y ampaensis),
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 pìants 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
about 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 tegally 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.

o Plant Introductions

Primary areas of private breeding efforts:

o Garden and Flower Seed

r Turf Seed

o Soybeans

o Cereals-wheat (oats, barley, rye, triticale)

o Legumes-alfalfa and others
o Hybrid Corn and Hybrid Sorghum-Hybrid

Sunflower . 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.

Primary sources of new varieties and germplasm

o Public Plant Breeders

-science and Education Administration

-Agricultural Experiment Stations

o Private Plant Breeders

-Private Seed ComPanies

-Private Research GrouPs

-Individuals

o Plant Material Centers

r Materials harvested in wild and placed under
controlled multiplication

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

. Soybeans

o Çereal Crops-Wheat

o Alfalfa-Red Clover

o Forage Grasses

-Bromegrass
-Orchardgrass
-Reed Canarygrass

It is apparent that little, if any, effort is involved with
native seeds in private breeding progtams. 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 rnany 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:

Type of Effort

Breeding for adaptability to
revegetative work

Breeding

Breeding work

Testing and breeding studies
Studying erosses made with

smooth brome

State

Colorado

Canada

Canada

Species

Western WheatEass

Bromegrass
Crested Wheatgrass
Reed Canarygrass
Intermediate Wheatgrass
Orchardgrass

Wheatgrasses-Fescues
Bluegrasses and other
varieties

Meadow Bromegrass
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Nebraska

New Mexico Western Wheatgrass
Tall Wheatgrass
Indian Ricegrass
Black Grama Grass

North Carolina Lowland Switchgrass

North Dakota

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

B¡eeding work

Breeding and selection

Breeding

Breeding

Breeding

Digestibility
Breeding

State

Georgia

Florida

Iowa

University of
Kentucky

Maryland,
Beltsville

Minnesota

Missouri

Montana

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

Russian Wildrye
Intermediate Wheatgrass
Orchardgrass
Crested Wheatgrass
Westem Wheatgrass

Tall Fescue
Other Fescues

Orchardgrass
Smooth Bromegrass
Fescue
Buffalograss

Weeping Lovegrass
Dallis Grass
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Wisconsin

This list indicates that there is some effort with the
native species and some introduced species that are
used in the arid and semiaúd areas of the United States.
Many of these materials are a necessary ingredient in
cunent 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 materia-ls 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 aeross
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 gror4¡ers
and nurserymen. Over the years, some of these releases
have been replaced by superior varieties. ln 1977,
about 140 SCS-released plants were in use in conserva-
tion programs. Commercial production of SCS released
plant materials in 1977 was about g 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.

bpe of Effort
Studying plant introductions for

adaptability and use as germplasm

Breeding studies of interspecific
hybrids

Breeding for improved types to be
used with Alfalfas

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 staflîng aÌrange-
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 progtams and that the PMC concept is
essential to effectively meet these needs.

o There are no viable options to transfer pMC's
without full Federal funding at current or increased
levels on a continuing basis.

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

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

o 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 priorities shifting to those
within the State where the center is located and
perhaps to the specifìc 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 ptogtams.

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

State

Utah -
Doug Dewey
Perry Plummer

Specíes

Wheatgrasses
Smooth Bromegrass
Orchardgrass
Wildrye
Fescues
Reed Canary
Numerous other grasses, '

especially \{heatgrasses

Smooth Bromegrass
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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 prioúty 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.

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

o Controlling critical erosion areas such as coastal
sand dunes.

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

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

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

o Stabilizing land disposal area.

¡ selfisb interest involved
a great deal

qf

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

What are the PMC's costing the taxpayer?

Budget of the PMC's

Fiscal Year 1978 92,884,000
Fiscal Year 1979 92,693,000

o 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 mateúals through the Surface Mining Act;
various highway seeding reciuirements; requirements
for seeding rights-of-way for roadways, pipelines, gravel
pits, etc. We could have additional needl be"aure õf th.
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 s"eli 

""orrornies 
in govern_

TeTt- bI fracturing an ongoing, badly needed progtam
that is fundamental to so many other activities-

trVhat Can We Do?

We hope that alt users and producers will make their
concerns known. You should let your Congressman
1nd !h-e Secretary of Agriculture, Bob Bergland, and
the Administrator of SCS, Norman Berg, know your
concetns. Copies of letters from concerned indiviàuab
and-groups might also be sent t_o Senator Thomas F.Eagleton, and Congressman Jamie L. WLìiiî

$lîffiiå::".:îäi"iï,iS""ntåii;:ï'T_::t",,
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Conduct of the Study to
Tïansfer Plant Materials Activities

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

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

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

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

o 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)

o September 1-30, l9SHonsider comments
and revise the proposal, if necessary. Respond in
writing to comments. Prepare recommendations
for USDA. (National Office)

o 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)

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 Seedsi," but I feel strongly that the PMC's should

continue to be federally funded and administered
rather than be "scattered to the winds."

Propoæd Plånt Releared By SCS Plant Mat¿rial¡ Cente¡s

19EO through 1985

Aberdeen, Idaho

Linum Lewisü
Lewis flu

Nw Cooperative SCS Plmt Releans, Sinæ Jmusry 1' 1978

1. 'Almo' Ewitchglau - Texas (Knox City PMC)

2. 'Aztec' Muimilian sunflowe¡ ' Texæ (Knox City PMC)

3. 'Praüie Gold' Mdimilisn sunflowet - KMN td Nebraska (M¡nhsttÙ PMC)

4. 'sunglow' Greyhead prâirieconeflower - Kanø and Nebluka (Mthattm PMC)

5. 'Bonita'soaptlee yucca - New Mexico (Loe Lunæ PMC)

6. 'Bsranco' deæltwillow - New Melico (LoÂ Lunæ PMC)

?. 'Florigtæe'perennial lorage peanut' Florida (Brooksville PMC)

8. 'Redalta'limpogræ - Florida (Brooksville PMC)

9. 'Greenalta' limpoglas - Florida (Brooksiìle PMC)

10. 'Bigaltâ' limpogra* - Florida (Brookwille PMC)

11. 'Appalow'eericeÂ lespedeza - Kentucky (Quicksud PMC)

12.'King-Red' Rusian-olive' New Mexico (Los Lun$ PMC)

13. 'Jem€z'New Mexico Fole6tiela' New Mexico (Los Lunas PMC)

14. 'Monìane' mountâinmaìroguy - New Mexico (Los Lunu PMC)

15. 'Flâme'Amu¡ maple 'Misouri (Elsberry PMC)

16. 'Nezpæ'Indiu ilcegræs - Id¡ho (Ab€¡deeû PMC)

1?. 'Ro6elow'Sùgent crabâpple'Michigu (Ro8e Lalre PMC)

18. 'Sho¡eline'common reed-Tex$ (Knox Ciiy PMC)

Through December 1978

New Cooperative SCS Plant Releas€rsince January 1, 19?9

Agopyron sPicatum
bluebunch wheatgræs

Sanguisorba minor
small burnet

Agropyron cristatum
crested wheatgrass

Eurotis lanata
winterfat

Atriplex conescens
fourwing saltbush

Americus, Ga.

Lespedeza thunbetgíi
Shrub lesPedeza

Appar

P.7 39

PI-297951

Ab-447

Amquail

AM-312

NY-1145

NY-47?3

NY-5136

NY-2936

NY-2931

1980

1981

198r.

1983

1984

1985

Indigofera
false anil

Lespedeza cuneato
sericea lespedeza

pseudotinctoria
indigo

1980

L982

1983

1984

1981

1981-82

1981-82

1980-81

1982

1982

1982

1983

1983

1984

1983-84

1984

1984

1985

Spsrtina patens
mrshhay cordgrass

little bluestem

auiumn-olive

Amur honeysuckìe

yellow bluestem

galleta

gteen ash

Athe¡stone lovegrass

Carolina poplar

skunkbush sumac

basin wildrye

quailbush

fourwing saltbush

bladderpod

canby bluegtass

Manhattan, Kans.

Elsbeny, Mo.

Elsberry, Mo.

Los Lunas, N. Mex.

Los Lunas, N. M;.

Bismarck, N. Dak.

Tucson, Ariz.

Rose Lake, Mich.

Los Lunas, N. Mex.

Aberdeen, Idaho

Lockeford, Calif.

Lockeford, Calif.

Lockefo¡d, Calif.

Pullman, \{ash.

Big Flats, N.Y.

Secole cereale
rye

Andropogon gerardi
big bluestem

Berberis koresna
Korean barbenY

Lathyrus løtífolius
everlasting pea

Rudbeckía hirta
blackeye susan

Salix purpurea gracílis
slender willow

Salix purpurea nana
dwarf willow

C hry san the mum leuconthemum
ox-eye daisy

Tlîfolium medium
zig zag clovet

Aster novae-angliae
New England aster

Cornus stolonífera
red stem dogwood

Hesperis matronalis
dames ¡ocket

Molva moschata
mush mallow

Agostis alba
red top

1. 'Cimanon'

2. 'Elsberry'

3. 'Cling-Red'

4. 'Ganada'

5. 'Viva'

6. 'Ca¡dan'

7. 'Cochise'

8. 'Imperial'

9. 'Big horn'

10. 'Magnar'

11. 'Casa'

12. 'Marana'

13. 'Dorado''

14. 'Canbar'
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Bismorch, N, Doh,

Pyrus uasuríensis
Harb¡n pe¡r

Sy ringo omureneie japonico
Japanese tree lilac

Celtís occídentalis
hackberry

Lonícero tatofica
tatarian honeysuckle

P¡unus omericana
American plum

Fra* inus p e nney lvaníc a
green ash

Andropogon gerordí
big bluestem

Agropyron smíthü
west¿rn wheatgrass

Ponicum uírgatum
ewitchgrase

Shepherdía argentea
buffaloberry

Pacpolum nícorae
brunswickgrass

C ala m agt o stis p se ud o phrogm íte s
chee reedgrass

1982

ND-14 1980

1980

1980

1980

1981

1981

1982

1982

1982

1983

1984

ND-686
Corvallis, Oreg.

Lupinus albicaulis
sickle-keel lupine

Stlix spp.
willow

Mandan 12003
Hederma 1980

ND-313
1986

Agopyron spp.
wheatgrass 1985

sD-13 Elymus glaucuc
blue wildrye

SD.27
Elsberry, Mo.

Andropogon gerørd,i
big bluestem

ND-456
M-2-t0407

M-1'-5734

1983

sD-149 Sorghastrum nutøns
Indiangraes 1983

Bridger, MonL

Hoolehua, Howaii

Crotolaria juncea
sunhemp

Paspalum hieronymií
hieronymus paspalum

Elymus trichodes
beardlees wildrye

HA.6

HA-3131

HA-190

HA-3õ18

1980

P-15594

NDL.56

P-15590

P-15597

P-15658

1980

P e tal o st e m um c o nd, id, u m
white prairieclover

1980

1982 Pospølum uaginotum
seasho¡e paspalum

Elymuc cínereus
basin wildrye

Oryzopais hymenoides
Indian ricegrass

Atríplex nuttalií
nutall saltbush

1980

Dolichoa hosei
saawak bean

Knox Cíty, Tex,

Brookevílle, Flo.

Aeschy nome ne ame ricans
American jointvetch

E ngelm annia pin natifida
engelmann-daisy T-87 4

T-802

T-856

T-587

T-1733

T-1227

T-1 230

T-1985

T-470

T-862

T-1 879

1980

1982

Sorghastrum nutans
Indiangrass 1980

Arochie glabrata
perennial peanut A¡brook 1983

Símsía calva
bush sunflower 1980

Dichanthium epp.
old world bluestem r980

Cape May, N. J.

Spd,rtino pstens
marshhay cordgrass

Sporobolus airoides
alkali sacaton 1980

1980.81

1980-82

1981

1981-82

Pønicum ubgatum
switchgrass

Bouteloua gtacilís
blue glama 1980

NJ-50

Elaeagnus umbellata
autumn olive

Anisocanthus wrightü
wright anisacanth

Cassia fascícultata
prairie senna

Bo.u t e I o u a c ur ti4p n d u I a
$deoats gtama -

Menodora longiflorø
showy menodora

Strophosty le s helue ola
trailing wildbean

1980
NJ-927

Spsrtina ølterniflora
smooth cordgraes

1981

Ammophila ørensria
European beachgrase or

Ponicum ømatum
bittær panicgrars

1981

1981-82 1983

Coffeeville, Miss.

Castaneo mollíscima
chinese chestnut 1980

64

1983

Locheford, Calif.

Phdlarie o¡undinocea
reed cmar¡lgtass

Erogonum umbellotum
sulfu¡ buckwheat

Saluia sonomensis
creeping sage

Ceanothus cunedtus
buckbrush

Doctylít glomerota
orchardgrass

Quichsand, Ky.

Ponicum virgøtum
switchglass KY-1625 1980-82Cana

PI-421013

PL-28370

PL-9959

Berbe¡

1980

Solíx X cottetií
cottet willow KY.663 19811980.81

1981
Tiifolium ambiguum

Kura clover KY-t282 1982

Alnus senulata
hzel alder \ 1983tga2

Rose Lake, Mich.

Alnus glutinosa
black alder

Cornus amomum
silky dogwood

1980Los Lunas, N. Mex.

Bouteloua gacílis
blue grama

Bou telouo curtipendula
sideoats grama

MI-823

NM-118 1980 MI.765 1980

NM-28 1980
Eloetgnus umbellotø

autumn olive Mt-?77 1980

Eurotio lanata
wint¿rfat

Lonicerø bells albida
white bush honeysuckleNM-333 1981 1980

Panicum plenum
false switchgrass NM-265 1982

Tucson, Ariz.
Atriplex cdneacens

fourwing saltbush 1983 Bothiochloa ischaemum
yellow bluestem P-15626 1980

Manhattan, Kans.

Panicum antidotale
blue panic P-15630 1980

H eliopsis heliant hoide s
ox-eye 1980

Leptochloa dubia
green sprangletop P-r4264 1981

Rhus trìlobata
skunkbush sumac 1980

Menodora scabra
rough menodora P-r1773 1982

E chinac ea angustifolia
black sampson coneflower 1982

Atripler Lentiformis
Quailbush PI-33067 1 1983

Sílphium laciniatum
compassplant

Bo t h r io c h I oa b arb in o d is
cane bluestem Pt-2285761982

Liatris punctata
liatris

Eragrostis intermedia
intermediate lovegrassK-1327 1983 A-19189

Bouteloua gtacilis
blue grama

Muhlenbergia wrightü
spike muhly(2 acc'ns) 1983 A-86J4

Penstemon cobaea
penstemon

Penstemon palmeri
palmer penstemon

Cassia corymbosa
senna

1984

Meeþ.er. Colo.

Oenothero hookeri
hooker primrose 1980

Follugia paradora
apache plume 1980

Bromus matginatus
mountain b¡ome 1981

Festuca thurberi
thurber fescue 1982

Pullman, titosh.

Agropyron spicotum
bluebunch wheatgrass P-6409 1981
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New Forage Plants for Rangeland
Douglas R. Dewey, Research Geneticist,

Science and Education Administration
- Agricultural Research, Logan, (Jtah

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 pìant 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 saìinity and to determine the
physiological basis ofstress 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 satiua 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 arc Lupinus spp.,
Hedysarum spp., and Astragalus spp.

Full-scale grass breeding progtams are being con-
ducted on crested wheatgrass (Agropyron cr¡statum, A.
desertorum, and A. sibiricurn), Russian wildrye (Elymus
junceus), and a hybrid between quackgrass (A. repens)
and bluebunch wheatgrass (A. spicatum). Exploratory
breeding programs are being developed for native
grasses (particularly A. spicatum) and other interspecific
hybrids (notably A. repensX 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.

New Forage Collections from the U.S.S.R.

During the summer of 7977 , 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:

Elym.us 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. Ihey 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 (8. 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 13T collec-
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r
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.

'1

'1..."

Figure 1.-Typical Russiøn wildrye (left) and auigor-
ous uariety, "Bozoisky," (right) obtøined from the
u.s.s.-8.

Figure 2.-Souíet collectors obseruing aualuable winter
forage species, Altai wildrye (Elymus angustus/.

Agropy ron întermedium-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).

Legumes:

Medicago spp.: Yellow-flowered (M. falcata) and
purple-flowered, (M. satíua) alfalfas are both widespread
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-
proliferating alfalfas that might do well on rangeland,
but norìe was fountl.

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 ambigaum: 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 Astrøgalus species have ornamental as well
as forage value. One species, A. ølopecias, 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 8.-Astragalus alopeciag a species wíth forøge
o,nd ornamental uulue.
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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 (Tliticum
aestiuum) 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

be obtained that have the vegetative vigor and adapta-
tion of A. repensand 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. curuífolium (a Spanish endemic); (4) and
A. repens X A. spícatum.

The most outstanding hybrid species of the group
is A. repens X A. spícatum (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 .4. întermedium 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
"breeder's seed" can be harvested will be established in
1980. If success continues, a variety release could be
forthcoming in 3 years.

Fígure 5.-A mature plant of the bluebunch wheatgrass
X quaclegrass hybrid.
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Gaucho barbed wire has the same breaking strength
(minimum 950 pounds) as conventional 12lz-gage
barbed wire but has twice the thicness of zinc coating
for longer life. Gaucho is made from \\t/z gage higher
tensil strength wire achieved by the use of higher
carbon steel. Reverse twist construction limits recoil.

Gaucho@ Barbed Wire
Jan Smolders, Marketing Manager,
Bekaert Steel Wire Corp., Niles,Ill.
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Gaucho barbed wire, a relative newcomer to the
midwestem 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.
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Figure 4.-Hybrids of bluebunch wheatgrass (Agropyron spicatum) X quackgrass (Agropyron repens,) in the uegetatiue

stage.
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cry.'l: -i:-".î: lÏìifr i J,#""'# i:i"åi.: i 3'
p"':::i ii îroti¿".'Tennessee, and Georgia' usen

liålh n:r"tä;i" 8'i:ï#fl':;"ås åiålðå' ¡ffår';:L
iäl¿*i" ;tré U.S., and the number is growing by more

lnan 1o Percent a Year'

Gaucho is sold with a specilic money back guarantee.

It is manufactured to meet ASTM (American Society
for Testing Materials) Standard Specification for Zinc'
coated (Galvanized) Steel Barbed Wire, ASTM l2L-77 -

It 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.

Comparing GauchPBarbed Wire and Standa¡d Barbed lffire

Gage

Weight Spool

Length

Strength

Steel Quality

Zinc Coating

Twist

Stretching Required

Cost

Meets ASTM Al.21'77

Handle for Carrying

Protective WraPPer Around Roll

Rolls/Pallet

Pallet & Shrinkpack for Outside Storage

"Start This End" Tag

Gaucho
barbed wire

151/z

41-43Ib

80 rods

950 lb min

c 1020

.80 oz/ft2 min

reverse

no

25-30% Iess

yes

yes.

yes

48

yes

yes

Most comPetitiue
barbed wire

72Vz

82-86 lb

80 rods

950 lb min

c 1008

.20-.30 ozlftz min

continuous

yes

usually yes

no

no

27

no

no

Gøucho@ barbed wire in protectiue cardboard wíth carrying handle.

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

¡ Easy fence erection because of light weight.

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

o Less sagging, hence less maintenance on the fence,
because of reverse twist and less weight.

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

o Withstands temperature variations well.

. Has sharper barbs.

A Wood Densifier
Walt Tlrrnet, Range and Wøtershed Forester,

Californiø Depørtrnent of Forestry, Riuerside, Calif'

The only differences between conventional barbed
wire 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
standard barbed wire. \[e have produced a booklet,
"How to Build a Gaucho Barbwire Fence,', which has
been helpful when constructing fence using Gaucho or
other barbwire. Splicing Gaucho@ barbed wire usíng the telephone

spl¿ce.

Rangeland improvement in brush covered areas

througñout the \úestern United States has been and

cántiriues 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 irrclude mechanical clearing, herbicide treatmetrt,
prescribed burning, and hand clearing'

Reseeding of desirable forage species often lollows
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.

Eventualìy 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

6160

t I

splicing

Pos¡t¡on
of wire before

Stretch splice

2 around wire 1

Wrap wire

1 around wire 2
Wrap wire



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 gT0 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 currenily
investigating densified wood and its market potential.
Densified wood is wood waste formecl 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 stóred 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 briquettes are sold in 2O-pound bags and can be
used for barbequing, campfires, fireplaces, or wood
burning stoves. Briquettes sold in bulk are available and
are curre,ntly being used for fïring boilers and producing
energy. One ton of oyen dry wood is equaÌ in heating
value to about two-thirds of a ton of coã|,2B/a 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 rancúer in[erested 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
hop-e to have a unit in operation in San Diego County
by January 1981.
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Using Solar Energy in Range Watering Systems
Charles E. McGlothlin, Range Sta¡¡ O¡icei,

Custer National Forest, Billings, Mont.;
Roy Lockhayt, Bureau of Indian Affairs (ret..) , Albuqt¿erque, 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.

This project uses thirty-six lg .2 watt ARCO modules
supplied by Solar Technology Intemational 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 systern. Water was pumped
from a 213-foot well, using a l,á-horsepower dc motor
and a standard 19-W-12 Jensen pump jack. At present,
the pump runs 7 hours a day, producing 4 to b gallons
per minute. Water is stored in a 30,000-galk¡n tank
with float valves. Cattle drink direcilv from this tank.
With littte additional work, a gravity pipeline system
could be installed from this storage tank.

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 degrees,

depending on the angle of the sun, so that 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 silicon
disks or ceìls and produces 614 watts of power. Again,
the power produced is stored in six 12-volt batteries
that, in tum, operate a %-horsepower, 54-volt dc
electrical motor. A pump jack also was used on this
project.

This solar powered well's electrical system cost
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.

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 poì¡/er.

5. The electric system, has low maintenance costs.

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

o Use of solar power on electric fences

o Use of solar power for warming stock water on
winter ranges, i.e., stock watering tanks, storage tanks,
and trick tanks.

o Stock water pipeline distribution systems and
downhole pumps.

Bureau of Land Management photouoltaíc solar powered pump near Roswell, N.Mex. Systems pumps 2 to 3 gallons

þir minute from 380-foot water leuel with lz-horsepower dc motor'

4. Mechanical and electrical problems, mainly in the
control system. These are now being worked on.

5. Solar panels produce dc power, so ac downhole
submersible pumps cannot be used without converting
to ac power. There is a loss of power in this step due to
converter inefficiency. Researchers are trying to
improve the efficiency of the conversion from dc to ac

up to at least 85 percent.

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 1g?6. It was the first
solar-powered water well built in the United States for
use by livestock.
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Thev would not be considered to be range animaìs that
*Ári¿ U. charged a grazing fee. They would simply be

fiarvesting machines for maintaining fuel breaks- This

ããuld ¡e cheaper than any other type of fuel break

maintenance.

The use of prescribed fire as a management tool is

controversial. It is currently recognized as the most

efficient and cheapest tool for vegetative manipulation
in chaparral. If used carefully, and with the available

suides and expertise, many of the different functionaì
õbjectives 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 southem California is a fire-dependent
ecosystem. If the manager's desire is to maintain 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 effect
on air quatity, 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 eneourages land managers

to become more familiar with the available knowledge
about preseribed fire.

There is one more topic I 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 instead
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 than the
energy used in the harvesting and transportation
process?

Mine Reclamation Costs and Systems
Michael J. Cwik, President,

I ntermoun tain R esource s, Ltd., S pokane, W q.s h.

Research on stabilizing critically disturbed areas has

been conducted for decades by institutions, government
agencies, and private groups in the United States. 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 to be

environmentally accountable for mineral exploitation.
As a result, the mining industry is asking two basic
questions:

o "\{hat can be done to rehabilitate the surface of
my mine in a way that will be consistent with
environmental regulations promulgated by
jurisdictional authorities? "

o "Ho\il 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 inter-
pretation of this data can support experienced judg-
ment on recommended and defensible methods of
landscape rehabilitation. The answer to the second
question is more elusive because of variability in:

o Site conditions at mines throughout the United
States

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

o Mining activities that differ with types of charac-
teristics of ore bodies and mine design
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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
o¡e of the many plant speeies that make up the
chaparral ecosystem. Along with the lack of knowledge
conceming quantity and quality of chaparral is the
qeleral concept that the stuff is worthless except to
drive through and, for a fortunate few, to build lãrge
expensive homes in.

Those who work with and in the chaparral know
how erroneous this concept is. Chaparral-iovered 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 is such, play a major
role in the lives of millions of people.

Chaparrat 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 chaparraÌ lands was, in
the past, and still is, primarily pròhction. 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 to realize
both the production potentiaÌ-and ìo prevent
catastrophic fires. This means the development of a
manageable mosaic of even-aged stands ofvegetation.

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 composition, and/or
age-cìass to obtain specific objectives, iuch as íeducing
fuel loading,_enhancing wildlife habiiat, or providing'
more recreation opportunities.

_ 3. Type conversion-converting the vegetation from
brush to something such as grass fõr rang;use, or citrus
and other commercial crops, or maybe tó golf'courses
or recreation 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 treatmeñt includes
using such things as disks, chain, ball and chain, brush
blades, handtools, and different harvesting machines.
They can usually be applied to specific areãs 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 so many environmenta_l concerns and
restraints that its use is currently minimat êxcept in
specific Iocal situations.

Biological tools hold great promise, thouglr 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 goats can
successfully maintain a fuel break in chaparral at an age
and volume level suitable to the fire servicer. 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 efficlent means of using goats
for chaparral management. Fuel breaks in chãparral
have to be maintained a minimum of every 5 yéars to
remain effective. This maintenance is accompiished by
using equipment or handtools, and is prohibitively
expensive. We recommend that contracls be let to
operators of goat herds for maintenance of fuel breaks.

chaparral vegetation Management Alternatives
J. L. Hickm an, program ManagerlChaparral Vegetøtion
Mønøgement R&D Progrøm, pacific Southwest Forest

and Range Experiment Station, Riuerside, Calif.

64



EART H
TOVEHETIT

EARTH
SHAPI fIG

CU LTUR A L
ITPUlS

VEGETATIOTI
PTATTITG

looo 20()0 30()()
DOTLARS PER ACRE

J mlrruuu cosrs
ffill nenoE oF cosrs

4000 5000
SOURCES: Et{V, STUOTES BOARD; t9Z4

wATTS - 1976. CWtK - t976,
HOWLAN0 - t976

Figure 1.-Field costs for rehabilitating natural landscapes.
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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 méntioned.
Reclamation costs appearing in figure 1 sôgregate mine
reclamation into four general practices. Thìse 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 loaderi,
large trucks, and hydraulic shovels.

. Earth shaping practiees that consist of,.fine tuning"
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 Foreit 3ervice.
Data need to be developed about the costs of acquiring
and operating this equipment.

Cultural practices in the mine reclamation progïam
are also inexpensive relative to earth moving costs.
These practices consist of incorporating amõndments
into the surface growing media for purpõses of acceler-
ating pedogenesis, ameliorating potentially toxic sub-

stances in the growing media, or otherwise chemically
stabilizing the surface. These costs can also vary greaily,
depending on the amendments used and the cóst oi-
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 reclãmation
s-uccess is judged. Much of the equipment being
developed at the Equipment Development Centeri falls
into this category. Little data are available on the costs
for 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. Currenily,
decisions on cost estimates applied in State and FederáÍ
bonding programs for coal and noncoa_l mining opera-
tions commonly oceur after a reclamation ptan iJ for-
malized and post-mining land uses have already been
selected. This situation is graphically portrayéd in
figure 2. The reelamation plan is typicãtty déveloped
by selecting land uses to follow mining and then fabri-
cating a landscape or ecosystem that is guided by tech-
nical considerations in the environmenlal disciplines.

il

66

This "ecosystem" then functions in a way that affects
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 with
development of the reclamation plan but usually wiüh'
out meaningful interface. This is unfortunate because
even the more general technical consideration in a mine
plan (fÏg. 2) should be used in developing the reclama-
tion plan. This is because mine revenues are dictated
by market conditions as reflected, in many cases, in
long-term ore delivery commitments at predetermined
commodity prices. Land rehabilitation costs should

réflect this principle early in the planning plocess.
Early reclamation cost analyses will allow selection of
cost-effective post-mining land uses. This will not
influence decisions on ore extraction volumes that
were previously estimated in the mine plan. Avoidance
of adjustments in ore extraction requires early inter-
face in the reclamation plan-mine plan development.

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