
1%121314 ts

<0 RR^c7,
79 S

	

4.46?	 66'

4-1G;• °47

n'" ▪ 	 4+46. e

f --)f
ee Lab

0- 	 2

r

Special Report 139

e

September 1962

Planting Forest Trees
On Old Fields

Benjamin J. Mason

Carl L. Hawkes

Agricultural Experiment Station i Oregon State University f Corvallis

in cooperation with

United States Forest Service



AUTHORS: Carl L. Hawkes, formerly with the U. S. Forest Service,
Portland, Oregon. Present address: U. S. Forest Service, San Fran-
cisco, Calif. Benjamin J. Mason, is Assistant in Soils, Agricultural
Experiment Station, Oregon State University.

ACKNOWLEDGMENTS: The authors acknowledge suggestions and contributions
from J. A. Bradish and other farm foresters of the State Forestry De-
partment, Salem; and from R. L. Smith, Clackamas County Extension Agent;
Rex Warren, Extension Farm Crops Specialist, OSU, and W. R. Furtick,
Associate Professor of Agronomy, OSU.



PLANTING FOREST TREES ON OLD FIELDS

Carl L. Hawkes and Benjamin J. Mason

INTRODUCTION

Establishment of forest trees on old fields would appear to be an
easy task. Sometimes it is. In principle, conversion of farmland to forest
land consists of:

1. Preparation of a planting site.
2. Careful planting of young seedlings.
3. Conserving moisture around the tree roots until established.
4. Protecting seedlings from pests.

One or more of these steps may become complicated before the land-
owner, realizes it.

This report summarizes experience gained during the Soil Bank
program. While most of the information has been gathered from the Willa-
mette Valley, the recommendations are good throughout Oregon and Wash-
ington. They are based on observations made by the authors, practices
approved by farm foresters, information supplied by county extension agents,
and recommendations made by several authorities associated with Oregon
State University. Most of the practices have been tried and proven success-
ful by tree growers.

In general, recommendations for converting an old field to a forest
plantation are:

1. Request the farm forester for your area to, look over your pro-
posed planting site at least a year prior to planting. Ask him for advice
on ground preparation, species to plant, and application of all practices for
your particular tract.

2. During the summer prior to planting, summer fallow any area
covered with grass or other perennial cover to eliminate competition for
moisture. On heavy sods (such as that created by bent grass) it may be best
to kill grass with a chemical and then summer fallow for at least one growing
season.

3. Planting can be done either by machine or by hand. Soil should be
friable enough to allow the planter or machine to pack soil around tree roots.
When possible, trees should be planted so that cross cultivation can be car-
ried out for maximum removal of competition.



4. Moisture should be kept available for roots of the young trees
during the summer drought period for the first 2 years after planting.

a. Best method is to cultivate like a row crop. The minimum
number of times is once before the end of May and again before the end
of June. Cultivation after this date does little good.

b. A chemical can be utilized effectively to control grass or
weeds in a row. It is most effective if applied as a pre-emergent spray
on bare ground around the trees just after planting. If soil on the planting
site is prone to cracking, at least one cultivation per year also should be plan-
ned for the first 2 years.

c. Mulches are effective but more expensive than the other two
methods. Black polyethylene plastic and waterproof paper are best, but
sawdust is satisfactory for this purpose.

5. Rodents and other pests must be controlled. Best rodent control
is the elimination of cover by cultivation. The next best method is contin
uous baiting, done frequently enough to prevent any build-up of population.

WHERE TO OBTAIN SEEDLINGS

Seedlings of most forest trees can be purchased from state nurseries
of both Oregon and Washington at cost. They should be ordered in the fall
regardless of the time they are to be planted. When an order is placed,
arrangements should be made for delivery at a date just before time of
planting. All farm foresters and most county extension agents have order
blanks. Orders can also be placed directly with the State Forester's office:

Oregon: Oregon State Board of Forestry, Salem, Oregon.
Washington: Department of Natural Resources, Olympia,

Washington.

A few private nurseries in the region also can furnish a limited number of
forest seedlings. At present most of them are specializing in Christmas
tree stock or seedlings larger than those furnished by state nurseries. The
following list includes local nurseries known to be operating during 1962:

Oregon

Ferris Quality Nursery, P.O. Box 655, Newport, Oregon
Sherwood Nursery Company (wholesale only), Corbett, Oregon
Fernhopper Forest Nursery, Route 2, Box 369, Eugene, Oregon
Silver Falls Nursery, Star Route, Box 55, Silverton, Oregon



Washington 

J. Hofert Company, P.O. Box 3805, 2730 Fourth Avenue South,
Seattle 24, Washington

KIND OF TREES TO PLANT 

The kind of tree to plant depends upon what use will be made of the
trees, ground conditions, and climate. For every use exceptxcept Christmas
trees--for which there is a much wider selection--it is usually best to plant
a species that already grows in the area. Furthermore, seedlings should
have come from a seed source within the same geographical area and eleva-
tion as the planting site. This will insure inherited adaptability to climate
and resistance to diseases and insects common to the area.

In Oregon and Washington the crest of the Cascades marks the division
between two radically different climates. East of the Cascades ponderosa
pine, eastside Douglas-fir, lodgepole pine, concolor fir, eastside grand fir,
and larch can be planted for timber. Austrian pine and hardwoods such as
Siberian elm, Russian olive, mulberry, green ash, and black locust, as well
as several shrubs, can be planted for windbreaks.

Douglas-fir is the principal species planted for timber west of the
Cascades. In elevations above 2, 500 feet noble fir may be planted. Along
the coast in the fog belt--from about Coos Bay north through the State of
Washington--Sitka spruce can be planted. Hemlock usually establishes
itself naturally along the coast and in the Cascades. For Christmas trees
one may choose Douglas-fir (except for sites on which it grows too fast),
noble fir, white fir, grand fir, Scotch pine, and shore pine (coastal lodgepole).
For more details see  Selecting a Good Area for Growing Christmas Trees in 
the Pacific Northwest, Managing Your Woodland Series No. 4, February 1960,
U. S. Forest Service, Portland 8, Oregon.

SPACING

Spacing depends upon planned use of the trees and the expected sur-
vival. Best spacing for Christmas trees is about 5 feet by 5 feet. For
timber products the spacing is about 8 feet by 8 feet. This latter spacing
will allow survival of 500 trees per acre if the loss is not greater than 25%.
It will also allow thinning to remove the slower growing or deformed and
diseased trees.



If trees are not thinned during the first 10 to 20 years, wider
spacing of 10 feet by 10 feet or 12 feet by 12 feet will produce trees of
piling and sawlog size quicker than unthinned plantations with closer
spacing. Any losses of young trees at wide spacing will leave holes in the
stand. These are apt to be filled in with brush, thus reducing the yield of
products.

The following table gives the number of trees per acre that would
be needed from the nursery for different spacing distances:

Spacing Between Trees No. of Trees Per Acre

5' x 5' 1,740
6' x 10' 726

x 8' 680
10' x 10' 430

Cost of planting each tree is about the same, regardless of spacing.
Therefore, cost of planting one acre at close spacing (4 feet by 4 feet) is
about four times the cost of planting 8 feet by 8 feet. However, more com-
plete use is made of ground in the early years of growth by a 4 feet by 4 feet
plantation. Small Christmas trees may be harvested earlier to start a suc-
cession of returns from thinnings of larger Christmas trees followed in
later years by posts, poles, pilings and sawlogs.

GROUND PREPARATION 

Grass, weeds, and brush rob newly planted tree roots of moisture.
Perennial grass takes a lot of moisture from the ground and then is dormant
until the fall rains come. Trees, especially those with evergreen needles,
need some moisture all the time. For that reason grass and seedling trees
can't grow together except where there is enough moisture for both. This
is also true of any other weed cover whose roots are in the same feeding
zone as those of a young tree.

Therefore, heavy grass and other potentially competitive cover
must be eliminated from proposed planting areas. How this is done depends
upon type of vegetation, soil condition, topography, and other things. The
hardier the cover, the more severe the treatment. Grain stubble fields
may need only discing. Short bracken fern fields may need no preparation
at all. Most old fields need considerable bed preparation. This may also
mean that it is not worthwhile to try to plant trees in fields with a heavy sod
of perennial grasses and very poor drainage.
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Summer Fallow and Chemicals 

Dense perennial vegetation of any- kind should be killed. Use of a
chemical, such as dalapon, is an effective treatment for such perennials as
bent grass, alta fescue, or blue grass. Normally the best time to apply a
grass killing chemical west of the Cascades is in mid or late March. In-
formation on recommended chemicals, concentrations, and methods of
application can be obtained from farm foresters and county extension agents.

Treated sod should be plowed under 3 to 4 weeks after chemical
treatment and kept in summer fallow until fall. In this case fallowing is
not done to increase moisture but to control competing vegetation. Properly
done, it also will break up the sod so, no air pockets will be left in the root
zone at planting time.

If there is danger of frost heaving, it may be better to plant trees
in spring. A shallow discing or harrowing should remove all sprouting
weed growth just before planting and yet not, loosen deeper soil where tree
roots are to be planted.

Furrowing

Under some conditions partial removal of competing vegetation by
plowing or tractor-scraping of contour furrows may be sufficient to realize
satisfactory survival. Beneficial effects from this treatment should result
where the ground cover is not dense, where it consists mainly of annual
grass and broadleaved herbs and/or woody brush species, and on water
permeable soils. The Holt reversible disc plow has been used successfully
for this purpose in areas of low rainfall and on slopes of up to 30 per cent.

This treatment may also have adverse effects under certain condi-
tions. Where shallow hardpan or bedrock soils occur, the effective soil
depth is insufficient to support the planted seedlings. In heavy non-per-
meable soils surface water accumulations may drown the plants unless
drainage is provided. These soils also have a tendency to crack and
separate along the planting slit as they dry out in the summer exposing the
roots to the desiccating air. Cultivation to prevent this is difficult. Where
fast spreading vegetation occupies the ground, the advantage of reduced com-
petition may be lost in the second year. Where the incidence of rodents, rab-
bit s, and other animal damage sources is high, the furrows may become
runways for these damaging pests and override all the beneficial aspects
of the treatment.



Precautions 

Prepare the ground far enough in advance of planting so the soil
can settle. If too loose, it is difficult to pack the soil around the roots,
difficult to plant trees at the depth they were growing in the nursery, and
the soil is apt to fill in and cover the tree as it settles after planting.

PLANTING TECHNIQUES 

Tree roots must be kept moist both in storage and in planting. Fine
rootlets and root hairs can dry with only a few minutes exposure to the air.
In sun or drying wind, this may take only a few seconds. Once root hairs
are dry, they will cease functioning and, even if moistened, will never
again take up moisture. Planting an evergreen tree whose roots have be-
come dry is the same as planting a dead tree.

Trees will die unless adequate moisture is available every month
of the year. Roots also require a small amount of air.

Most trees will die if their roots remain in water very long. They
should not be left in a bucket or tub of water for more than a few hours
nor planted in low spots where water stands.

Care of Stock Before Planting 

Water trees as soon as they arrive from the nursery. Bundles can
be dumped into a tank for a few minutes, then turned on end so the excess
water can drain. Another method is to turn bundles on end and soak them
thoroughly with a hose or bucket. Then turn up the other end and repeat
the soaking.

Plant seedlings within a week after they are received. Keep the
bundles in a cool, shady place that is off the ground and out of the wind.
Water them every day or two.

If the trees must be held longer than 10 days before planting, break
open the bundles and heel in the trees. This consists of temporarily planting
seedlings in a slanted trench deep enough for the roots to be stretched out
and covered with damp soil.

Carry trees to the field in a waterproof bag, bucket, or other con-
tainer that will keep roots from drying. Damp moss, shingle tow, sawdust,
burlap, or other absorbent moist material should always cover the roots.
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Field Planting Precautions 

Roots grow by lengthening themselves. They must be planted so the
main root extension will be down. If a root is planted in a "J" position,
moisture around the roots may be gone before new roots can be formed to
turn down. In these cases, a seedling's chance of survival is greatly re-
duced. "J" rooted trees that do survive are apt to blow down when they are
larger because the root will grow into a "rocker" that will let the tree sway
in the wind.

Spread the lateral roots as much as possible when planted. The
best way is to plant in a hole and fill dirt in around the roots. The next
best method is to hoe or shovel a slit deep enough to permit the main root
to go straight down. The slits should be wide enough to let the lateral roots
spread in at least two directions.

Plant the tree at the same depth it grew in the nursery. The ground
line can usually be recognized by a difference in shade and texture of bark
tissue. If a tree is planted too deep so that some foliage is covered, disease
and mold will quickly set in. If it is planted too shallow so that roots are
exposed above ground they will sunburn and dry up. In either case the tree
probably will not survive.

Finally, soil must be packed about all the roots, including the bottom
ones, to eliminate air pockets. Soil must touch all roots to permit transfer
of moisture. An air pocket or open slit will let rootlets dry out and die.

Machine Planting

When each rule of successful planting is followed, survival and growth
of machine planted trees should be equal to that obtained by hand planting.
Most planting machines make a slit for insertion of the trees. Check the
machine on each field to make sure the plow shoe is cutting a trench that
is deep enough to hold the roots of the trees being. planted. The planter
must not hold on to trees after they are inserted into the slit. If this happens,
root tips will bend in an "L" or "J" position. The soil must be friable in
order to crumble behind the trencher and pack around the tree roots as the
packing wheels ride over it.

Contract Planting 

While planting by the owner is ordinarily the most satisfactory, con-
tract planters--either machine or hand--can be hired. Farm foresters,
county agents, and district forest rangers usually can supply a list of con-
tractors interested in such work.
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It is wise to have a written agreement that, will restrict payment to
proper performance. The contractor also needs a written, certified copy
of the agreement (See Appendix III).

Owner-planted trees survived more than did contract-planted trees
(Table 1). This success may be due to differences in ground preparations
as well as care in planting. An owner should insist on adequate ground
preparation ahead of time and should obtain proper planting before paying
for the work.

Table 1. Survival of Forest Seedlings after One Growing Season (1961)

Treatment Number of Plantations Survival %

Owner -planted 30 61
Contract-planted 23 32

Cultivated 25 68
Not cultivated 28 31

Machine-planted 29 42
Hand-planted 24 56

HOLDING MOISTURE IN GROUND AFTER PLANTING 

Moisture must be available for young tree roots throughout the summer.
Irrigation usually is impossible or impractical. Winter and spring moisture
must be retained through the critical months of July, August, and often
September. Successful methods include cultivation, mulching, and use of
chemicals.

Cultivation 

In many cases cultivation has been the most practical method for
controlling weeds that otherwise would rob a young tree of moisture (Figure
1). Clean cultivation increases growth by a year or more. To be success-
ful, you must cultivate early in the season and often enough to keep moisture-
robbing weed roots away from an area two to three feet on each side of a

* All figures are grouped together on pages 23-27.
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tree during the first two years of growth. After that, a tree usually has its
roots down deep enough and spread widely enough to find sufficient moisture
below the reach of grass and other weed roots.

A secondary value of cultivation is the removal of cover which often
provides protection for mice and other rodents. In several instances mice
have been responsible for heavy tree losses. They feed on bark and com-
pletely girdle the tree. The damage is seldom noticed until needles begin
to turn brown.

A number of cultivation methods are used, most of them similar to
those used on any farm row crop. A split rototiller is effective but is rather
expensive. One of these machines used in the Willamette Valley is shown in
Figure 2. Figure 3 shows an area in which a rototiller was used the first
year for both cultivation and cross cultivation. The picture was taken just
before the second cultivation. Figure 4 shows an area that was cultivated
one year, then allowed to return to grass during the second year. Notice
that grass and weeds in the rows are heavier than between the rows. This
occurs when an area is not cross cultivated.

Another machine that may be used is the sweep or "duckfoot"
cultivator. It is relatively inexpensive to build. This cultivator should be
used before the weeds get a start-otherwise clumps of grass and weeds
are carried along the ground and often tear out trees during cultivation.
It also may require a person to walk along the row with a hoe to remove soil
piled up around trees and to push soil around trees that are uncovered by
trash on the cultivator blades.

A number of other tools are used successfully for cultivation. One
is a spring-tooth harrow (Figure 5). It can straddle a row of trees without
damage during the first year if one or two of the middle teeth are removed.

Discing by itself is not ordinarily a good practice. A disc usually
opens soil too deeply and allows too much of the surface to dry out next to
the tree. It may also cut surface tree roots. The disc must be pulled fast
to operate properly and it is difficult to avoid covering some trees and
plowing out others.

Cultivation that leaves a foot or more of weeds on each side of a
newly planted tree is wasted effort. This is the critical area in which roots
are trying to get moisture in order to survive. Cultivation delayed to July
and August is also useless. By that time grass and weeds have taken the
moisture. Cultivation does not bring moisture to the soil, but prevents
vegetation from removing it.
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Chemical Treatments

Chemical weed killers have not yet been used on many large areas.
The best information available has been obtained from trials conducted by
county extension agents in several Oregon counties. Consult a farm forester
or your local county extension agent for current information on the best
chemical treatment and detailed instructions for its application. When
applied as pre-emergent weed killers, most chemicals tested have been effective
for at least two growing seasons. The right chemical can control weeds at
reasonable cost and this treatment avoids the mechanical damage that often
occurs with cultivation. When used on heavy clay soils, however, cultivation
may also be necessary to eliminate the cracks that develop as these soils
dry out in summer (Figure 6).

Table 2 lists chemicals used in trials in the Willamette Valley and
shows effects of each on competing grasses as well as the effect on trees.
Appendix 2 lists other chemicals tested in the Willamette Valley but which
were either non-successful or there was not adequate information on the
methods used to apply the chemical.

Table 2.	 Chemicals Used to Control Grasses on Tree
Plantations in the Willamette Valley

Rate Kill
Chemical •er Acre U •on Tree Upon Grass

lbs

Amazine Slight on true firs Excellent
Slight on true firs Excellent

Atrazine In some areas killed
true firs Excellent

In some areas killed
true firs Excellent

Severe damage Excellent

Dalapon 10 Slight Good

Simazine 4(2 lbs in spring None Excellent
& 2 lbs in fall)

4(applied in one
treatment) None Excellent-Good

8(applied in one
treatment) Killed Austrian pine

and noble fir Excellent-Fair
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Considerably more research is needed before the real effectiveness
of chemicals in promoting survival can be evaluated. However, there are
several products that offer promise. Simazine has been used effectively
with little or no harmful effects upon trees and reduces most competing
grasses when applied as a pre-emergent. Amazine reduces competing
grasses more than Simazine. However, it also may effect growth of true
firs. At 4 pounds of chemical per acre, the treatment has not killed true
firs but has discolored them for one year. If applied before trees break
dormancy, this discoloration might be avoided.

In order to cut down on cost of chemicals, only a two or three foot
strip for the row of trees needs to be sprayed (Figures 7 and 8). Weeds
between rows can be controlled by cultivation. If it is too wet in the spring
to make an early cultivation, this practice will control weeds next to the
trees (Figure 9).

Mulching 

On south and west slopes or on areas in which cultivation is not
feasible mulching may help maintain a successful plantation. On areas
where cultivation is practical, it is considerably cheaper to cultivate than
to mulch. One farmer who had mulched over a thousand trees reported
that it cost him 5 cents a tree for the operation (including labor and materials).
Mulches used on the tree plantings include paper, plastic, and sawdust
(Figures 10 and 11).

Best results have been obtained with black polyethylene or with a
black paper used as mulch in pineapple fields. The latter costs more but
is easier to handle. Area covered must be at least 24 inches square and
preferably 36 inches square. Eighteen-inch squares are relatively useless
but continuous strips 18 - 24 inches wide are effective if extended the length
of a row.

Edges and corners of mulching material must be held down flat
enough to prevent circulation of air, growth of vegetation, nesting of rodents,
and catching by the wind. Shoveling small slices of soil around the edges
will do this. The best time for application is usually late in spring to avoid
March winds but before there is a loss of surface moisture. Baiting next
to a tree under paper or plastic is a good way to control rodents.

Sawdust has been used successfully in some areas. It also must
cover at least a one-foot radius around the tree. A mulched area of a
1 1/2 foot radius is preferable. It must be at least two inches deep to be
successful and can be as deep as desired provided it doesn't cover any
tree foliage. Sawdust is not apt to do a good job unless applied on bare
ground. Many grasses and deep rooted perennials will grow through it.



Mowing

Mowing has no value for holding moisture to help a tree in becoming
established. However, it is used in Christmas tree plantations to prevent
deformation of lower limbs caused by weed and grass competition for light.

Effect of Cultural Practices u on Soil Moisture Level

To determine effectiveness of different moisture control methods,
a survey was mde of young plantations in the Willamette Valley during the
summer of 1961. This showed that both mulching and cultivation had re-
tained sufficient moisture for tree survival into late summer. While
moisture was high enough in the early summer in the area mowed between
rows, it was not available for trees in the row. Figure 12 compares ef-
fectiveness of treatments in both early and late summer.

Grass was the most common cause of failures. A typical example is
a grass-covered area in which moisture had dropped to between 24 and
36 inches below the surface by early July. By comparison, an adjoining area
which had been cultivated had moisture within two to three inches of the
surface. Figure 13 shows the mass of grass roots that caused this difference.
Cultivation that left strips of grass in the row itself produced similar results.
The more narrow the grass strip beside the trees, the better the survival
(Figure 14).

Moisture levels of areas treated with chemicals varied with amount
of vegetation left on an area. Areas that were completely bare of grass and
weeds showed a pattern similar to the cultivated areas.

This bare condition was obtained on areas which had been worked
up prior to planting and the chemical applied as a pre-emergent. Even
though grass may not re-invade these areas for up to three years, there
appears to be a need in clay soils to cultivate them to prevent loss due to
cracking.

Chester T. Youngberg, Soil Scientist at Oregon State University,
compared the moisture retention and tree survival of cleared and uncleared
plots on a plantation on Aiken Soil near Corvallis. These data are reported
in a paper entitled "The Influence of Soil Moisture on the Survival of Planted
Douglas-fir Seedlings on Clay Soils,"  Journal of Forestry, November 1959.
He found that trees growing on cleared land survived but trees growing on
ground from which the vegetation was not removed did not have satisfactory
survival. Retention of moisture above the permanent wilting point at the
12 - 18 inch depth for most of the summer indicates that this was the reason
for good survival on the cleared area.
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Soil Depth 

In many cases on soils which normally had fair drainage, presence
of a plow sole on overworked grain fields or heavy clay pan produced
drainage problems in the spring and drought problems during the summer.
On these areas there was a relationship between survival patterns and soil
depth. Where the plow sole was broken, the survival was good; where not
broken, only 1 - 2% survival was realized. Soil above these pans, located
12-24 inches deep, was usually powder dry unless the area had been culti-
vated and the grasses removed. Subsoiling has helped prevent this condition
in some areas. If this condition cannot be corrected, there is no use plant-
ing in such a location.

Cracking 

Soils of the Willamette Valley contain considerable amounts of a type
of clay which cracks readily upon drying. This has presented a major prob-
lem to the establishment of trees in the area studied. When a planting
machine had been used, the fault line of the cracking developed along the old
planting slit. This caused the condition shown in Figure 6. Even though
there may have been adequate moisture in the soil for trees to survive the
summer drought period, their roots were partially exposed, and moisture
uptake was prevented. Most machine plantings investigated during late
summer showed effects of this cracking. The only means found to overcome
this have been cultivation or use of sawdust mulches.

COST

Table 3 lists costs of various operations encountered throughout the
study areas. Those listed under chemical and miscellaneous treatments
are based on reports from only one owner but the others are based on an
average cost reported by two to ten landowners.

There has been considerable discussion among foresters in the North-
west about the economic possibility of summer fallowing and cultivating .to
get trees established on grass fields and adjacent hillsides of the valley.
Table 4 shows costs that can be expected on a hypothetical grassy area on
which trees are just planted and left alone and on an area in which trees are
intensively managed. Percentages of survival were chosen because they
are representative of similar areas encountered in the course of the study.
(Actually 80% is low on many of the areas where intensive cultivation has
been carried out.) This was the cost to reach a minimum of 500 establish-
ed trees per acre. While these are not actual cases, they are representa-
tive samples.
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Table 3. 1961 Costs of Cultural Practices on Willamette
Valley Tree Plantings.

Practice Average Cost Range

Site Preparation $ 10.75/acre 6.00 - 17.00

Dragging 5. 00/acre

Planting

1.	 Machine 16. 80/M 12.00 - 19.00
2.	 Hand

A.	 Hard site (scalping) 45. 50/M 43.00 - 48.00
B.	 Good site 25. 00/M 20.00 - 30.00

Cultivation

1.	 Rototiller 8.00/acre 4.00 - 10.00
2.	 Duck-foot or sweeps 7.50/acre
3.	 Disc 7. 50/acre 7.00 -	 8.00
4.	 Harrow 1.80/acre 1.00 -	 2.60

Chemical Treatments

1. Amazine
A. Whole area sprayed	 12.50/acre

Miscellaneous Treatments

1. Shading with shingles	 24. 00/M
2. Mulching

A. Paper (waterproof kraft) 50. 00/M
B. Plastic (1-1/2 mil.

Polyethylene)	 14. 00/M for
materials

3. Baiting for mice	 6. 00/M

45.00 - 55.00
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Table 4. Comparison of Costs Between an Intensively
Managed Tree Planting and a Tree Planting
with No Management after Planting.

Practice
Number trees Survival	 Cost

Percent	 (per acre)Planted	 Survival

1st year Planting
Site preparation
4 cultivations
Mice baiting

Total

Cost per established tree;

1st year Planting
2nd year Planting
3rd year Planting

Total

Intensively Managed

80% $	 43.55
10.75
30.00
6.00

6.

1,742 1,393

1,742

5

Not Managed

1,393

174
235
133

80%

10%
15
10

$	 90.30

$	 43.55
39.20
33.33

1,742
1,568
1,333

4,643 543 35% 116.08

Cost per established tree: 21.

Table 5 compares three hypothetical areas: one on which cultiva-
tion was conducted, another on which chemicals were used along with
cultivation (as would be encountered on areas where the soil cracked
heavily), and a third on which chemical treatment alone was used.
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Table 5. Comparison of Costs for Tree Planting: A
Planting Using Amazine Applied in Strips 2
Feet Wide Over Trees, Cultivated, and a
Combination of the Two.

Treatment	 Practice
Number of Trees Survival	 Cost

Percent	 (per acre)Planted Survived

Chemical First Year Planting 1,742 1,393 80% $ 43.55
Site Preparation 10.75
Baiting 6.00
Amazine spray
(strip 2'wide) 3..13

Total 1,742 1,393 80% $ 63.43

Cost per established tree: 	 4. 6

Cultivation First Year Planting 1,742 1,393 80% $ 43.55
Site Preparation 10.75
4 Cultivations 30.00
Baiting 6.00

Total 1,742 1, 393 80% $ 90.30

Cost per established tree:	 6.

Combination
Cultivation & Chemical Treatment

First Year Planting 1,742 1,393 80% $ 43.55
Site Preparation 10.75
2 Cultivations 15.00
Baiting 6.00
Amazine spray
(strip 2' wide) 3. 13:

Total 1,742 1,393 80% $ 78.43

Cost per established tree:	 5. 6
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Appendix I
CHECK LIST FOR TREE PLANTATION

Methods	 Hand Machine	 Date

Not
Spacing	 Satisfactory Satisfactory 

Between rows - Desired spacing	 ft.
Between trees within the row	 ft.

Depth,

None of root above ground
None of stem below ground.(1-inch allowance)

Packing 

Soil tamped firmly around roots
No air pockets left around lower roots
No cracks left after machine planted

Position

Lateral roots spread out and not balled up
Main root straight down and not "J" shaped

Condition

Lateral roots not stripped off or broken
No root pruning done in field
Roots kept moist at all times

Ground preparation

Grass sod or similar vegetation removed
Competing brush removed

Protection

Firebreak around plantation
Grazing prevented
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Appendix II
Other Chemicals Used to Attempt Control of Grasses 

on Tree Plantations in the Willamette Valley 

Chemical Rate Used
Effect

Upon Tree Upon Grass

Aminotriazole 8#/acre Killed Fair

Dybar 1/4 teaspoon/tree Severe Good
1	 teaspoon/tree Killed Good

Karrnex 2#/acre Killed N. F. Excellent-Poor
3.24/acre Killed N. F. Excellent-Fair

Severe to G. F.

4#/acre Killed N. F. Excellent
D. F. & Severe
damage to G. F.

Good

Propazine 4#/acre None Excellent

URAB 1/4 teaspoon/tree Severe Poor
1	 teaspoon/tree Killed T.F. Good
5. 5#/acre Slight T.F. Fair

Urox 11% g. 2 15# / acr e Killed D. F. Excellent-Good
43 0#/ac re Killed D. F. Excellent-Good

G. F. , N. F. , &
Austrian Pine Excellent-Good

Urox 22% g. 5. 5#/acre Slight damage Fair
1/4 teaspoon/tree Severe damage Fair

Legend:

TF = All True Firs
GF = Grand Fir
NF = Noble Fir
DF = Douglas-fir
g. = granular
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Appendix III
GUIDE FOR A PLANTING AGREEMENT!'

This Contract between

(Name and Address of landowner, lessor, or other responsible person
hereinafter known as the Owner, and

(Name and Address of Contractor)
hereinafter known as the Contractor, for furnishing tools, equipment, trans-
portation, supervision and labor for planting tree seedlings and performing
the actual planting in accordance with this Contract.

GENERAL PROVISIONS

A. The Owner Agrees:

1. To pay the Contractor at the rate of $ 	 per hundred seedlings
for planting, not to exceed	 hundred trees as hereinafter
specified. Payment shall be made within	 days after com-
pletion of the Contract.

2. To purchase or otherwise obtain the necessary seedling trees at no
cost to the Contractor, and deliver them to the planting site or at
another site mutually agreeable to both parties.

3. To provide rights of ingress and egress to the planting site for all
men, materials and equipment necessary to perform the planting
job.

4. To provide the Contractor with a sketch map showing location of
the planting area or areas with each sub-area properly identified as
to the species to be planted and the spacing of the trees.

(A copy of the sketch map shall be appended to this Contract).

B. The Contractor Agrees:

1. To provide all necessary tools, equipment, transportation, super-
vision, labor and supplies for planting the trees in a satisfactory
manner.

1/ Not intended for use in its present form. Merely points out some of the
technical items to be included in an agreement. Conditions and specific re-
quirements vary so widely between individuals and localities that the advice
of a competent private forestry consultant or attorney is suggested.
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2. To begin planting at a date mutually acceptable to both parties,
and to complete it no later than 	 for spring planting,
or	 for fall planting: Provided, that no planting shall
be done when water puddles are on planting areas, or the ground
is dry.

3. To follow the planting specifications of the Owner as follows:
(Acceptance of the planting will be determined by inspection by
the owner of not less than 5% of the planted trees. Inspection
will be made by taking random sample plots over each planted
unit.)

a. Trees are to be spaced	 feet between rows and
feet apart in the rows with a tolerance factor not

to exceed plus or minus 10%.

b. The roots of each planted tree should be so placed in the
ground that they assume a near natural arrangement. They
should not be twisted, tangled, compacted together, or
turned up at the ends.

c. Trees must be planted within 1 inch of the same depth as
they were planted in the nursery. None of the green needles
may be covered by soil.

d. Each planted tree must stand erect.

e. Each planted tree must be set firmly in the ground so that if
pulled on by the needles, the needles will come off at the stem
without loosening the tree. Soil around the roots should be so
filled in and firmed that there are no air pockets around or
adjacent to the roots. After the soil is firmed around trees,
it should be at its natural level with no depression or mound
at or adjacent to the stem.

The roots of the trees must be kept moist at all times by keeping
them covered with wet moss, vermiculite, shingle tow, or other
material approved by the Owner. The supply of trees at the
planting site must be kept in a cool, shady place, never left
exposed to the sun or drying wind. If heeling in is found to be
necessary it will be done by the Owner. If mold, dryness of
roots, or other evidence of injury is noticed at any time, it
should be immediately called to the attention of the Owner.
The Contractor will do no root pruning, top pruning or culling.
If condition of trees indicates that pruning or culling might be
necessary, these conditions should be reported to the Owner.
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C. General 

1. Nonconformance with any one of the above specifications will
classify a tree as unsatisfactorily planted. A tolerance of 5%
or 5 unsatisfactory trees per 100 will be allowed. Any amount
over 5% will be applied as a reduction in the total number of trees
planted to arrive at the net acceptable number of trees. (For
example, if 10% of the examined trees are found unsatisfactory,
the number of trees to be paid for will be 5% less than the total
number planted.)

If fewer trees are planted than the minimum required in the
specifications, the difference between such minimum and the
number actually planted shall be considered as trees unsatis-
factorily planted and deducted as explained above. Inspections will
be made by the Owner at regular intervals or at the request of the
Contractor, and such inspections must be made before any payment
is approved. Payment will be made on the basis of actual number
of trees satisfactorily planted.

Noncompliance with specifications for care of trees (item 3f of
specifications) will constitute violation of the Contract. If viola-
tion of the Contract occurs in this regard, there will be withheld
as liquidated damages, and not as a penalty, 10% of all approved
payments otherwise found due under the terms of the Contract.

2. The Owner reserves the right to reduce or increase the number of
trees to be planted by not more than 25%.

3. The Contractor, his employees and/or subcontractors and their
employees shall abide by all Federal, State, and Local laws and
regulations.

4. The Contractor agrees to repair, replace, or pay for damage done
to any improvements in the Owner's property in the performance
of the Contract, beyond ordinary wear or tear.

5. In case of failure of the Contractor to plant trees by the closing
date of the planting season, the penalty shall be the cost value
at the planting site of trees on hand which are unplanted.

6. Where differences occur between the first and second parties on the
amounts of penalties to be assessed, they shall be resolved by a
mutually acceptable third party, who shall act as an arbiter and
whose decision shall be final. Each party shall pay one-half his fee.
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7. The Contractor understands that the planting job may be subject
to ASCS approval, and if such approval is denied by the ASCS
Committee, the Owner is entitled to withhold any balance due until
the question of approval is resolved either through negotiation or
correction if the fault lies with the Contractor.

8. The Contractor shall procure all insurance necessary to protect
the Owner from liability and agrees to save harmless and indemnify
the Owner against any and all claims for injury to property or
persons or death arising out of operations of the Contractor
under this agreement and that this agreement shall be void and of
no effect unless the Contractor secures compensation insurance
for the benefit of and keeps insured during the life of this Contract,
such employees engaged thereon, as are required to be so insured
by the provisions of the Workman's Compensation Law and Acts
amendatory thereto.

In Witness Whereof the parties hereto have set their hand and seal on
this 	 day of	 , 19

(Witness)	 (Owner)

(Witness)	 (Contractor)
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Figure 1. Effect of density of vegetation upon tree survival in the Willamette

Valley.

Figure 2. Split rototiller does
excellent cultivation the first year.

Figure 3. Clean cultivation means
high survival, excellent growth, and
removes cover for mice.
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Figure 4. Grass permitted to
return for several years may
reduce tree survival.

Figure 5. Straddling
rows with a spring
tooth harrow does a
good cultivation job
the first year.

Figure 6. Cracking in heavy soil means
roots will dry out, killing the-tree.
Cultivation is recommended.
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Figure 7. Simazine applied in
the row and cultivation between
rows gave excellent survival and
growth the first year.

Figure 8. Simazine sprayed
within the row and cultiva-
tion between rows kept weeds
down. Growth doubled in
this plantation the second
growing season.

Figure 9. Chemicals applied within the
row helps but does not reduce competition
in heavy stands of grass.
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Figure 10. Paper squares and saw-
	 Figure 11. Black polyethylene plastic

dust mulches were effective in hold-	 mulches were more effective in holding
ing moisture the first year after	 moisture than sawdust, paper mulches.
planting.
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Figure 12. Effect of cultural treatments on moisture depth of several
Willamette Valley soils.
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Figure 13. Bentgrass roots from
one square foot of soil will re-
move a lot of water.

Figure 14. This narrow strip
of grass within the row aids
survival but harbors mice and
reduces tree growth.
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