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1
METHODS TO GROW, DELIVER, AND
PLANT YOUNG TREES IN A REMOVABLE
TUBULAR CONTAINER

BACKGROUND OF THE INVENTION

There is aneed for better methods to grow and market small
trees. There are two primary methods to grow small trees for
transplanting: in containers and in the ground. In the con-
tainer method 4 to 6 year old trees are grown and sold in
shallow containers that are open on the top and have a bottom,
and are 8 to 20 inches in depth with a diameter of 8 to 20
inches. These trees are typically 6 feet to 12 feet tall at time of
sale. The root structure present in the container is frequently
compromised. The root mass may be too small to fully anchor
the tree in the soil when permanently planted, requiring that
the planted tree be supported by stakes and constraints to
prevent leaning of the tree, and to encourage proper root
development. Trees grown in these containers frequently
develop dense tangled root structures. When planted such
trees become ‘root-bound’, wherein the roots do not develop
normally to provide adequate anchoring or nourishment for
the tree above ground. When planted, root-bound trees will
frequently develop girdling roots. A girdling root circles the
base of the tree and can choke nutrient flow from the roots up
to the limbs of the tree, and result in the eventual death of the
tree.

Commercial nurseries also grow trees in the ground for 3 to
10 years, or longer. These trees are then dug up as a root ball,
either with a hydraulic tree spade or by hand, and the root ball
structure and roots trimmed with pruning tools. A significant
portion of the root structure can be lost in this process. The
root ball is either wrapped in burlap or the like or placed in a
container with a closed bottom. The root ball is typically
small compared to the size of the tree growing from the root
structure, particularly if the digging is done manually. Grow-
ing and selling trees in this manner has several drawbacks
such as the need for significant acreage, the risk of transplant
shock (i.e., death of the tree after permanent planting), the
amount of labor needed to dig the tree from the nursery and to
replant the tree, the need for expensive equipment to move
larger trees, the damage done to the root structure when
digging the tree from the nursery, the need for supports and
anchors for larger trees once planted, and an inadequate root
system to provide nutrients to the tree after planting. Typi-
cally, trees grown and planted in this manner may take 2 to 3
years before the root structure is re-developed enough to
encourage rapid growth of the tree above the ground.

Another method to grow trees in the ground for marketing
is the bare-root method. In this method, trees are grown from
seed or germinated seed in well tilled aerated soil. The trees
are grown in close proximity to one another. The trees are
grown for 1 to 3 years and then dug up with mechanized
equipment in the spring or late fall. The soil is removed from
the root structure and the root structure is keep moist. Typi-
cally, the bare root trees are bundled together in quantities up
to 100. The bare tree roots are wrapped with moist packing
and are immediately delivered to a customer. Drawbacks of
this method include the possibility of the roots drying out
before planting causing death, damage to the microscopic
root structure which can cause transplant shock, and need for
greater expertise when planting. Some of these drawbacks
can be overcome in large scale operations through the use of
specialized techniques and/or equipment. However, in small
scale operations (200 trees or less), these problem persist.
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Therefore, there exists a need for robust, cost effective and
environmentally friendly methods to raise and market small
trees that are 2 to about 6 feet tall.

SUMMARY OF INVENTION

The invention provides methods for growing tree seeds,
germinated seeds, or tree seedlings in a recyclable removable
tubular container of optimal dimensions and construction,
containing a suitable soil, to provide a young tree with a well
developed untangled root system that is conveniently manu-
ally planted. Once replanted, the root system is sufficiently
developed to supply the nutritional needs of the tree above
ground enabling rapid growth of the tree above ground.

In some embodiments, a method of growing a tree with a
well-developed untangled root system comprises the steps of
providing a tubular container with an open top end and an
open bottom end, standing the container upright on a porous
media, partially filling the container with loosely packed soil,
planting a tree seed, a germinated seed, or a tree seedling in
the soil, and adding the correct amount of soil to cover the
seed or seedling so that the height of the soil is about 2 inches
to 12 inches from the top of the container. The container may
be held under growth conditions until the tree root system
extends at least half of the height of soil held in the container.
In some embodiments of the invention, the porous media is
soil, and the root system will extend the length of the con-
tainer and grow into the soil media.

The tubular container may be formed by overlapping
opposed edges of a flexible sheet of material and fastening the
overlapped edges with a removable fastener such as a staple,
aplastic weld, a cable tie, a rope, a wire, a lace, a grommet, a
tape, or a screw. In some embodiments, the material is made
of an organic polymer or biodegradable material. In some
embodiments, the fastener may be a lace, and the tubular
container may be formed and fastened by punching a plurality
of evenly spaced holes along the opposed edges of a rectan-
gular shaped flexible sheet of material, overlapping the edges
modified with the plurality of holes and aligning the opposed
plurality otholes, and threading the lace through the fastening
holes. In other embodiments, the tubular container may be
formed by extrusion.

In some embodiments, the tree is allowed to grow for a
period of time wherein the roots grow into the porous media
upon which the tube stands. The tubular container is separated
from the surface of the porous media without significantly
disturbing the soil cylinder inside the tubular container. Any
roots that protrude from the bottom of the tubular container
may be pruned flush with the bottom of the tubular container.
A hole is dug at the permanent planting site that is about 2
inches wider in diameter than the tubular container and is as
deep as the soil cylinder inside the tubular container. The
fasteners used to construct the tubular container are removed,
and the soil cylinder may be supported with the sheet of
material used to construct the tubular container, and the soil
cylinder supported by the sheet are inserted into the hole
simultaneously. The bottom of the soil cylinder rests on the
bottom of the hole. The material used to make the tubular
container may be removed from the hole, and the annular
space between the sides of the hole and soil cylinder contain-
ing the root structure is filled in with soil. Water is added to the
hole to settle the soil and more soil is added until the annular
space is filled.

BRIEF DESCRIPTION OF FIGURES

FIG. 1 depicts a rectangular sheet being rolled by hand into
the shape of a tube with an open top and open bottom.
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FIG. 2 depicts fastening the overlapping edges of the rect-
angular sheet with staples.

FIG. 3 depicts fastening the overlapping edges of a rectan-
gular sheet with cable ties.

FIG. 4 depicts fastening the overlapping edges of a rectan-
gular sheet by placing a lace, made of a cable tie, through a
plurality of overlapped holes evenly distributed along two
opposed overlapping edges of the sheet.

FIG. 5 depicts a tubular container with removable fasteners
containing soil and a planted tree seedling.

FIG. 6 depicts a section of 50 removable tubular containers
containing soil and 2 to 3 year old young trees standing on a
soil media.

FIG. 7 depicts a 3 year old tree in a removable tubular
container that has been separated from a growing surface
ready for permanent planting.

FIG. 8 depicts a tubular container containing a 1 to 3 year
matured tree lying on its side, wherein the overlapping edges
of the sheet used to fabricate the container have been unfas-
tened, allowing the sheet to lay relatively flat.

FIG. 9 depicts a soil cylinder being supported by manually
holding a sheet of material firmly around the soil cylinder for
the purposes of planting the tree.

DETAILED DESCRIPTION OF INVENTION

Several terms used to describe the invention are defined
below.

‘Sheet’ is defined as a rectangular piece of material made of
an organic polymer (a plastic) or biodegradable material that
is 1 to 1000 mils thick.

‘Seedling’ is defined as a tree that has germinated from a
seed and is comprised of a root system and a living stalk that
is 1 week to 3 years in age from the time of seed germination.

‘Soil surface’ and ‘soil media’ is to mean an area of soil that
is suitable from growing trees.

‘Porous media’ means a surface that can hold water and is
capable of supporting the root growth of a tree.

‘Clay’ is a broad term that means a phyllosilicate mineral
containing calcium, sodium, magnesium, aluminum, potas-
sium and/or iron. It may contain some metal oxides and/or
bio-based organic material. ‘Clay soil’ isrich in clay particles.

‘Soil’ can include clay soil, humus, black dirt, or peat moss,
sand, or mixtures thereof.

‘Staked tree’ is to mean that 2 to 4 wooden or metal stakes
are driven into the ground within 1 to 3 feet of a tree truck. The
tree trunk is then tied to the stakes with wire or rope to keep
the tree erect. The rope or wire that contacts the tree trunk is
wrapped with a suitable material such that the bark of the
trunk will not be damaged. Suitable materials for this purpose
are cloth or an insulating rubber.

A ‘bulb planter’ is to mean a hand held tool that removes
soil from the ground or from a container that holds soil. It is
conical in shape, with a handle on one end, open on the other
end, with a hollow interior cone, anywhere from about 4
inches to about 10 inches in length. When the open end of the
tool is forced into the soil by holding the handle and pushing
down, soil is forced into the interior of the conical shaped
tool. The tool containing the soil is then removed creating a
cavity in the soil surface.

‘A container of tubular form’ or ‘a removable container of
tubular form’ or a ‘tubular container’ means a container
wherein the length of the container is 1 to 10 times that of the
average diameter, and the cross-sectional shape is any geo-
metric shape, such a circle, oval, square, pentagon, hexagon,
triangular, or irregularly shaped figure, that is open on the top
and open on the bottom.
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“Slightly oval’ is defined where the radius of the shortest
diameter of the oval is at least 80 percent of the longest
diameter of the oval.

‘Circular’ is to mean the shape of a circle, or slightly oval in
shape.

Disclosed herein is a method of growing small trees. The
method comprises planting a tree seed, a germinated tree seed
or a bare root tree seedling in a removable tubular container
having an open top end and an open bottom end and filled with
soil. The tubular containers are stood on a porous medium
capable of supporting root growth and the trees are allowed to
grow to a height of 2 to 5 feet, sometimes taller. The contain-
ers are then separated from the surface of the porous media,
typically a soil media, and any roots that protrude from the
bottom of the container can be pruned flush with the bottom of
the container. A cylindrical hole is dug at the desired perma-
nent planting site that is as deep as the soil cylinder inside the
tubular container and about 2 inches wider in diameter than
the soil cylinder. The container can be removed before plac-
ing the soil cylinder in the hole. In some embodiments the
container still containing the soil cylinder can be placed in the
hole, the removable container unfastened, and the material
used to make the container removed from the hole. The hole
is then filled with soil to complete the planting of the tree.

The growing methods disclosed herein provide a well
developed untangled root system. By virtue of the well devel-
oped root, a tree grown by these methods to a height of 2to 5
feet (or more) once planted at the desired location, will over-
take a more expensive 6 to 12 foot tree grown in a 5 to 10
gallon container with a closed bottom, or a tree grown in the
ground, then dug from the ground, to provide a similarly sized
tree with a burlap-wrapped root ball, planted at the same time
as the tree raised in the tubular container.

Small trees, 2 to 5 feet in height, sometimes taller, grown in
tubular containers offer other advantages. The trees can be
grown in close proximity, allowing more efficient watering of
the trees, and for efficient application of nutrients, fungicides,
and insecticides. The space necessary to grow the trees is
minimized. The methods do not require the need for expen-
sive equipment such as a hydraulic tree spade to remove the
tree from a tree nursery and to replant the tree. The method
provides a small tree with a well developed root structure
which is easily kept moist reducing the chance of transplant
shock. The trees in the removable tubular containers, which
typically weigh less than 30 kg, are easy transport and plant
by a single person without the need for expensive equipment.
The long root structure eliminates the need to stake the tree
after permanent planting. The root structure of the marketed
tree, once planted is adequate to provide nutrients to the tree
above ground, thus allowing immediate growth of the tree
when planted at the right time of year. Since girdling roots do
not form while the tree is growing in the tubular container
standing on a porous media, the propensity to form girdling
roots after permanent planting is greatly minimized, due to
the nature of the well developed untangled root structure. The
material used to make the container to grow the tree can be
recycled. These advantages result in a low cost marketable
healthy tree.

The tubular shaped container can be fabricated from a rigid
yet flexible rectangular sheet of an organic polymer or bio-
degradable material of desired dimensions. The profile of the
sheet may be smooth, ridged, corrugated, or of any texture
that still allows formation of the tubular container. The length
to width ratio of the rectangular material can be 0.30 to 3.5.
The sheet of rectangular material is rolled such that 2 opposed
edges of the rectangle are over-lapped to afford a tubular form
and the contacting overlapping edges are fastened together
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with a removable fastener to maintain the shape of a tubular
container, such that the resulting tubular container will have a
length to diameter ratio of about 1 to 1, to about 10to 1. The
container is open on both ends, and the cross sectional shape
is typically circular or slightly oval. However, the tubular
container can have any cross-sectional shape. The removable
fasteners can simply be a rope or a wire tied around the
outside of the container maintaining the shape of the con-
tainer. Alternatively, the container can be fastened with
staples, cable ties, grommets, tapes or plastic screws or other
removable fasteners.

In one embodiment the overlapped edges of the rectangular
sheet of material are fastened with a lace. Opposed edges of
the rectangular sheet are each modified with evenly spaced
opposed holes. The opposed edges modified with the holes
are brought into contact and the opposed holes are aligned. A
fastening lace is then laced through the aligned holes to afford
a tubular container that is open on the top and on the bottom,
FIG. 4. The lace can be a metal pin, a plastic pin, a string, a
rope, a cable tie, or a wire. It is also contemplated that the
holes may be laced without being aligned, similar to how
opposing holes are laced in footwear.

The thickness of the sheet used to make a tubular container
can be 10 to 1000 mils. When an organic polymeric material
is used to form the tubular container certain physical proper-
ties of the polymer are necessary to maintain the integrity of
the fastened tubular container once filled with soil with a
growing tree over a growing period. Typically, this requires a
material that is at least 10 mils thick, more specifically 20 to
40 mils thick, with a Young’s modulus of about 0.2 to about
2.6 gigapascals, and a tensile strength of about 10 to about 80
megapascals.

Exemplary organic polymers include, but are not limited
to, polyethylene, polypropylene, polycarbonate, polyester,
polystyrene, polyacrylonitrile-butadiene-styrene, polybuta-
diene copolymers, and nylons. The organic polymer can com-
prise UV stabilizers, thermal stabilizers, pigments, inorganic
fillers, or other polymers or copolymers.

The size of the tubular container can vary, but the most
commercially desired tubular container size is about 1 to
about 3 feet in length and about 4 to about 9 inches in diam-
eter, with a wall thickness of about 5 to about 40 mils. In one
embodiment the size of the tube is about 2 feet in height and
about 6 inches in diameter with a wall thickness of about 20
to about 40 mils.

In one embodiment the tubular container can be made out
of’biodegradable material. A rectangularly shaped biodegrad-
able material, with a length to width ratio of about 0.3 to about
3.5, that is 10 to 2000 mil thick, can be shaped into a tubular
container with an open top and an open bottom by overlap-
ping opposed edges and fastening them together, to afford a
tubular container with a length to diameter ration of about 1 to
1, to about 10 to 1. The rectangularly shaped biodegradable
material need not necessarily be flat, and the tubular container
may have any cross-sectional geometric shape. However, the
most practical material would be essentially flat, such that a
tube with an open top and open bottom would be formed
when the opposed edges of the sheet of biodegradable are
overlapped and fastened in some manner. The method of
fastening the overlapping opposed edges can be the same as
described above with regard to the organic polymer.

Turning now to the Figures, the tubular container is fabri-
cated from a flexible flat sheet of material (FIG. 1, 1). The
sheet is rolled by hand (FIG. 1, 2) to form a cylinder by
overlapping the opposed edges (FIG. 1, 3) of the sheet. The
cylinder has an open top and an open bottom. The cross-
sectional shape of the tubular container is circular or slightly
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oval. The rolled sheet (FIG. 2, 4) is then manually laid on its
side on a surface, with the over lapping edges facing up (FIG.
2, 3). A short piece of lumber (FIG. 2, 5) is slid inside of the
tube. The piece of lumber has been modified to include a
centered channel (FIG. 2, 6) that runs the length of one of the
sides of the lumber. The channel depth and width is chosen to
allow the staples to penetrate the overlapping edges but not
the lumber. The piece of lumber is placed inside the tube
resting on the edge that does not bear the channel. A hand held
stable gun (FIG. 2, 7) capable of delivering a metal staple
(FIG. 2, 8) can be used to secure the overlapped edges of the
sheet (FIG. 2, 3). Three to eight evenly spaced staples are used
along the length of the tube to secure the overlapping edges of
the sheet together. The crown of the staple is snug against the
material. The ends of the staples can be bent towards the
inside wall of the tubular container with a suitable tool. The
piece of lumber initially used to fasten the tube together can
be employed to bend the legs of the staple. It is also contem-
plated that a metal bar with a groove can be used in place of
the grooved lumber to bend the legs of the staple as the staple
is delivered.

In another embodiment of the invention the overlapping
edges (FIG. 3, 3) of a rectangular sheet of material (FIG. 3,1)
are held in place with a plastic cable ties (FIG. 3, 9) of suitable
dimensions (cable ties sold by BuyHeatShrink in Essex Falls,
N.J.). The top and the bottom of the tube are open.

In another embodiment, a tubular container was fabricated
from a flexible flat sheet with six evenly spaced holes punched
along two opposed sides, at the same distance from top ofthe
sheet. The two opposed sides modified with holes were then
overlapped, and the opposed holes were aligned (FIG. 4, 10).
A cable tie (FIG. 4, 11) was used to secure the overlapped
sides to afford a tubular container with an open top and an
open bottom (FIG. 4).

In yet another embodiment, organic polymeric pellets can
be extruded and cut by know methods to form tubes with an
open top and open bottom, with a cross-sectional shape that is
circular, oval, or square. The extruded tube may be modified
with a perforated rip section for easy removal of the tube
during the transplanting of the tree.

The tubular container is stood on end upon a porous media
(FIG. 5, 12), and is partially filled with soil (FIG. 5, 13) and
water. In one embodiment, the porous media is a soil media.
A tree seeding (FIG. 5, 14) is then planted inside the tubular
container, wherein the tree root structure (FIG. 5, 15) is sur-
rounded by soil. Soil is added to the container to properly
cover the root flair. Typically the level of the soil in the tubular
container is about 2 to about 12 inches from the top of the
container, about 2 inches being the optimal distance. In yet
another embodiment, a non-native tree seed, a native tree
seed, or germinated seed can be planted in the tubular con-
tainer, wherein the distance of the soil surface inside the tube
is about 2 to about 12 inches from the top of the tube, more
specifically 2 to 4 inches from the top of the tubular container.
This creates a reservoir in the top of the tube that can be filled
with water which then slowly percolates into the body of soil
contained in the tubular container. This results in a more
efficient use of water.

The empty tubular containers can be stood upright and
closely arrayed together to conserve space. For example, the
tubular containers, standing on the surface of a porous media
that is a soil media (FIG. 6, 12), are arrayed in 20 rows, each
row containing 5 tubes (FIG. 6, 17); such an array will be
called a ‘section’. The dimensions of the array can be vari-
able, but to manage the trees by species and for easy access to
the tubular containers, a row length of 5 containers is desir-
able. A four foot distance between the sections also allows for
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easy access to care for and eventually remove the trees; this
distance can also vary. The tubes are butted up against one
another. The section of tubes can be supported in their upright
position with earthen berms, or with lumber (FIG. 6, 18). The
lumber can be braced in the cavities of cement blocks (FIG. 6,
19). The blocks can be held in place with stakes driven into the
ground (FIG. 5, 20).

The tubular containers are then filled with local (native)
soil containing 5% to 95% clay when planting the tree seed,
germinated seed, or tree seedling in the container. The soil can
be augmented with black dirt, loam, humus peat moss, or
sand, but is not necessary. FIG. 6 shows trees that have been
growing in the removable tubular containers for 2 years.

Sections of tubular containers can be situated in structures
covered with a synthetic shade cloth. Shade cloth of the type
sold by A.M. Leonard is suitable for this purpose (catalog
number KSB30, KSB40, and KSB50). The shade cloths pro-
vide 30 to 50% shade (i.e., 30 to 50% of the incident sun light
does not penetrate the cloth). Trees grown in some shade are
not subjected to intense sun and don’t dry out as rapidly.
Additionally, the soil in the tubular containers retains water
longer in the shade and requires less frequent watering. The
shade cloth can be supported by wooden or metal posts that
are connected at the top with wooden or metal beams. The
shade cloth can be anchored to the beams with cable ties,
rope, grommets, or anchored slats.

The tubes are watered periodically to keep the soil moist
throughout the growing period in the tubular containers. Typi-
cally, 1 to 2 inches of water is added to each tubular container
once per week for this purpose. Given the close proximity of
the tubular containers, it is easier and more convenient to
water a large number of tubes at the same time. Any number
of known watering systems can be used to water sections of
trees: overhead watering systems, irrigating systems, or sim-
ply watering with a hose by hand.

The close proximity of the trees in arrayed sections facili-
tates the application of micronutrients, fertilizers, insecti-
cides and fungicides to aid the growth of the tree during the
period the trees are allowed to grow in the tubular containers.

The tree is allowed to grow for about one to about three
years, resulting in a tree that is about one to about five feet (or
more) in height with a well formed root structure that extents
at least half way down the tube. The root growth is forced to
the bottom of the tube, by virtue of the container construction.
The roots of the tree may extend into the porous media upon
which the tubular container stands. Allowing the roots to
grow into the porous surface encourages the growth of long
well formed untangled roots, without the presence of girdling
roots. Trees that normally grow long tap roots such as walnut
and Bur oak are encouraged to grow well formed tap roots in
the tubular container.

After about a 1 to about a 3 year time frame the tubular
container containing a tree that is about 2 feet to about 5 feet,
or more, in height is separated from the surface of the porous
media, typically without significantly disturbing the soil cyl-
inder inside the tubular container. In one embodiment a tree
grown in a tubular container standing on a soil media for 3
years can be removed from a soil surface with a foot-driven
shovel with a sharp edge, cutting any roots that have grown
into the soil with the edge of the shovel. Any roots protruding
from the bottom of the container can be pruned flush with the
bottom of the container to provide a marketable tree (FIG. 7,
21). Growing the tree in a tubular container provides a tree in
asoil cylinder (FIG. 7, 22), with a well formed untangled root
structure (FIG. 7, 23), that is a convenient weight for market-
ing, transporting, and planting. The tubular container contain-
ing the tree is handled carefully during the steps of separating
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the container from the surface or the porous media, transport-
ing the tree in the container to the permanent planting site, and
planting the tree, thus minimizing any damage to the fine
microscopic root structure that provides for the collection and
distribution of nutrients to the tree. The tree growing in the
tubular container can be marketed in the second through
fourth year of growth. Typically the tree is sold after leat drop
in the fall or before bud break in the spring.

A tree grown in a tubular container can be permanently
planted by drilling a cylindrical hole at the planting site with
an inexpensive single-person operated power auger (such as
the Earthquake E43 with an eight inch earth auger, sold by
Ardisam, Inc. of Cumberland Wis.) or a manually operated
posthole digger. The soil at the permanent planting site should
be moist as this facilitates the ease of drilling or digging the
hole. The depth of the hole is essentially equal to the length
(within an inch) of the soil cylinder in the tubular container,
and is at least 2 inches greater in diameter than the tubular
container.

To permanently plant a tree grown in a removable tubular
container that is open on the top and open on the bottom,
fastened with staples, cable ties, grommets, tape, plastic weld,
rope, wire, tape or screw, the container is first laid on the
ground on its side (FIG. 8). The fasteners are unfastened with
an appropriate tool, allowing the contacting opposed edges of
the sheet used to fabricate the tubular container to disengage.
The sheet used to make the container is no longer in a tubular
shape and unfolds into a sheet (FIG. 8, 1). FIG. 8 shows the
staples (FIG. 8, 24) disengaged from the opposed edge. The
sheet (FIG. 8, 1) is preferably not allowed to move in relation
to the soil cylinder (FIG. 8, 22), and the tree (FIG. 8, 21) and
soil cylinder are not disturbed to the extent that the tree is
damaged.

Preferably the moisture content of the soil in the tubular
container is such that the soil does not fall off the root struc-
ture and maintains its cylindrical form once the removable
container is opened. FIG. 9 depicts the sheet (1), with staples
unfastened (8), being hand-wrapped (25) around the soil cyl-
inder containing the tree roots. In this way, the sheet is used to
support the soil cylinder, and prevents the soil around the root
structure from separating from the soil cylinder. The sheet of
material held around the cylinder of'soil is lowered as a unit
into the hole (FIG. 9, 26) that had been dug into the ground
(FI1G. 9, 27), until the bottom of the soil cylinder rests on the
bottom of the hole. If the trunk of the tree is not completely
straight in relation to the sides of the tube, then the tree should
be ‘leaned’ into the prevailing wind direction as the cylinder
of soil containing the root structure is lowered into the hole.
The plastic sheet can be slowly removed so that the cylinder
of soil is not significantly disturbed. The annular space
between the cylinder of soil and the wall of the hole is then
filled with the soil that was removed to form the hole in the
earth. This fill soil should be finely divided and free flowing to
facilitate the filling of the annular space. Water is added to the
annular space to help settle the soil into the hole. Additional
soil and water are added to the hole until the hole is
adequately filled.

Itis advantageous to prune any roots that protrude from the
bottom of a tubular container before permanently planting the
tree. This prevents the roots from becoming bent and dam-
aged when the soil cylinder is place in the hole, and reduces
the formation of a tangled root system as the tree continues to
Zrow.

To permanently plant a tree grown in a removable tubular
container fabricated as shown in FIG. 4, a cylindrical hole is
dug that is about 2 inches greater in diameter than the tubular
container and is as deep as the soil cylinder in the tubular
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container. The tubular container, containing the tree, is then
lowered into the hole, until the bottom of the soil cylinder
rests on the bottom of the hole. The fastening pin is manually
pulled out of the overlapping holes in the sheet of material
used to fabricate the tubular container. This sheet of material
can now be manually removed from the hole without signifi-
cantly disturbing the soil cylinder. The annular space between
the cylinder of'soil containing the well formed untangled root
system of the planted tree and the wall ofthe hole is then filled
with the soil that was removed to create the hole. This fill soil
should be finely divided and free flowing to facilitate the
filling of the annular space. Water is added to the annular
space to help settle the soil into the hole. Additional soil and
water are added to the hole until the hole is adequately filled.

The depth of the hole and the amount of fill soil should be
adjusted to insure that the root flair is just covered with soil. A
tree planted wherein the root flair is exposed or the trunk of
the tree is covered with more than about an inch of soil may
fail to thrive.

Surprisingly growing a tree in a tubular container using the
methods described herein results in a well developed root
structure that increases the growth rate of the tree once per-
manently planted compared to a bare-rooted tree or a tree
grown in a standard container or a soil grown tree that was dug
up with roots trimmed and burlaped or potted. A 2 to 5 foot
high tree, with about a 12 to 20 inch long root system, grown
in a tubular container that is about 2 feet long and about 6
inches in diameter, with an open top and open bottom, stand-
ing on a porous media, such as soil, will grow better and faster
than a more expensive 6 to 12 foot tree with a 1 to 1.5 foot
diameter root ball structure. The root system of the tree grown
in a tubular container is more than sufficient to support the
rapid growth of the tree after the tree has been planted. This is
not always the case with a tree grown in a container that has a
bottom, or a tree dug from the ground where the root ball is
significantly reduced upon trimming to a manageable size
before marketing. Trees grown in containers that have bot-
toms frequently have short tangled root systems, and once
planted may require one to two years of development before
it can support rapid growth above ground. The root system of
a tree grown by the methods described herein is typically 20
inches long and the tree above the surface is about two to
about five feet, or more, in height. This ratio of root length to
tree height is one of the reasons that trees grown in tubular
containers thrive after permanent planting. Once the tree
raised in a tubular container is planted, the tree has such an
adequate undamaged root system, that rapid growth in
encouraged without the need for the root system to reestablish
itself.

Different tree species were grown from a germinated seed
in a tubular container that is about 2 feet long and about 6
inches in diameter that is filled with about 22 inches of native
soil in Posey County Ind., standing on a porous media,
wherein that media is a soil media, wherein the growing trees
are watered to keep the soil in the tubular containers moist and
protected by shade cloth during the growing period. Table 1
shows the length of the root system as a function of growing
time (a value of >22 inches indicates that the roots of the tree
have grown into the soil media upon which the tubular con-
tainer stands).
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10
TABLE 1

Root Length of Trees After Growing a Germinated
Tree Seed in a Tubular Container That is About
2 Feet Tall and 6 Inches in Diameter.

Root Length Root Length Root Length
Tree Type After 1 After 2 After 3
(Common Name) Year (inches)  Years (inches) Years (inches)
Bur Oak 11 to 20 20 to >22 >22
Bald Cypress 10to 15 15 to >22 >22
Dawn Redwood 10to 15 15 to >22 >22
Sugar Maple 8to 12 12to 20 18 to >22
Ginkgo 8to 12 12to0 20 18 to >22
Pecan 8to 12 10 to 20 18 to >22
Ohio Buckeye 6to 12 8to 18 15 to >22

The sheet of plastic used to form the removable tube con-
tainer of the invention can be reused, if it is not damaged, to
make another tubular container for growing trees.

The advantages of the invention are illustrated in the fol-
lowing non-limiting Examples.

EXAMPLES
Example 1

Construction of a Tubular Container that is about
Two Foot Long and about 6 Inches in Diameter
Fastened with Metal Staples

A four foot wide, 500 foot roll of polycarbonate film, 40
mil thick, masked with a protective thin film of polyethylene
on both sides, was cut into 24 inchx21 inch rectangular
sheets. The polyethylene masking was removed from one side
of the cut sheet. The sheet was rolled by over-lapping the
opposed edges of the sheet (with the masked side on the
outside of the tube) that are 21 inches in length to form a tube
that was approximately 6 inches in diameter and is 24 inches
in length. The overlapping edges of film were stapled together
with 6 evenly spaced 12 mm long by 9 mm wide metal staples
(Arrow Fastener Co., Inc., Product Code #508), delivered by
a hand held staple gun (Arrow Model T50P) with the aid ofa
wood guide as shown in FIG. 2, to form a tubular container
with an open top and an open bottom. The head of the staple
was snug against the plastic. The legs of the staples were then
bent towards the inner sides of the tube with the wood guide.
The tube, when stood on end on a soil media, filled with soil,
planted with a tree seed or tree seedling, and watered periodi-
cally, maintained its structural integrity for the 1 to 3 year
growing period of the tree seedling.

Example 2

Construction of a Two Foot Long by 6 Inch
Diameter Tube Fastened with Cable Ties

Three 29 inch long cable ties (catalog number CT272, 9
mm wide, from CableTiesAndMore.com) were secured
about the outside circumference of the tubular container made
in Example 1. The cable ties were then slide off the outside of
the tubular container. The cable ties that had been removed
had a loop diameter of approximately 6 inches. A 24 inch by
21 inch rectangular 40 mil thick sheet of polycarbonate film
of Example 1 was tightly rolled by hand into a 24 inch high
tube by overlapping the edges. The diameter of the roll was
less than 5 inches. The three pre-lopped cable ties were then
slide over the ends of the hand-held tightly rolled sheet. The
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sheet was released and the sheet unrolled to the diameter of
the cable tie loops. The opposed edges of the sheet overlapped
by about 2 inches. One cable tie was approximately 3 inches
from the top of the tube, one approximately 3 inches from the
bottom of the tube, and one approximately in the middle of
the tube. Thus, a tubular container that was two feet high and
about six inches in diameter, fastened by three cable ties was
produced (FIG. 3). The tube, when stood on end on a soil
surface, filled with soil, planted with a tree seed or tree seed-
ling, and watered periodically, maintained its structural integ-
rity for the 1 to 3 year growing period of the tree seedling.

Example 3

Construction of a Two Foot Long by 6 Inch
Diameter Tube Fastened with a Removable Pin

A four foot wide, 500 foot roll of polycarbonate film, 40
mil thick, masked with a protective thin film of polyethylene
on both sides, was cut into 24 inchx21 inch rectangular
sheets. The polyethylene masking was removed from one side
of the cut sheet. Six evenly spaced 3% inch diameter holes
were punched along one of the 24 inch edges; the distance
between center of the hole and the edge of the sheet was 0.5
inches. Six ¥ inch diameter holes were also punched on the
opposite 24 inch edge of the sheet; these holes were spaced
along the edge exactly as spaced on the opposite edge; the
center of these holes were 2 inches from the edge of the sheet.
The sheet was rolled by over-lapping the 24 inch opposed
edges of the sheet (with the masked side on the outside of the
tube) to form a tube that was approximately 6 inches in
diameter and was 24 inches tall, wherein the 34 holes on each
24 inch edge overlapped. A 29 inch long cable tie (catalog
number CT272, 9 mm wide, from CableTiesAndMore.com)
was then threaded though the overlapping holes such that one
end of the cable tie protrudes from the bottom of the tubular
container and the other end protrudes from the top end of the
tubular container (FIG. 4). The cable tie serves the purpose of
a removable pin.

Example 4

Placement of Tubular Containers and Filling Tubular
Containers with Soil

Tubular containers made as described in Examples 1
through 3 were stood on end, on a leveled soil media; in this
case leveled ground. The leveled earth did not contain any
material that would inhibit root growth, such as alkaline soil,
highly acidic soil, rock, foreign obstructions, or other toxic
material. The tubular containers were arrayed in rows of five,
and the tubes were abutted against a neighboring tube.
Twenty rows of tubes were in each section (100 tubes). Each
row was abutted against its neighboring row. The tubes were
braced together with 4 inch by 4 inch by 10 to 12 foot pieces
of lumber. The lumber was braced in the cavities of 8 inch by
8 inch by 16 inch cement blocks. The cement blocks were
braced with stakes driven into the ground at the base of the
cement blocks. The stake that protrudes above the ground
abuts the outside of the cement block, see FIG. 6. The end of
the section of tubular containers was bermed with a six inch
high mound of soil. The tubular containers were then partially
filled with local soil. Water was added to the tube to settle the
soil in the tube. Soil was added to the tube such that the level
of'soil in the tube was from 2 inches to 12 inches from the top
of the tube. Twenty sections of tubes were constructed. The
sections of tubes were situated under 40% shade cloth from
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AM Lenard, catalog number KSB40. The shade cloth was
suspended 8 to 10 feet above the top of the tubular containers.

Example 5

Planting and Growing Bare Root Trees in the
Tubular Containers

One or two year old bare root trees can be purchased from
commercial nurseries. Soil was removed from the center of
the soil filled tube of example 4 with a bulb planter, such that
the hole could accommodate the entire length of the root of
the tree. The tree root was placed in the hole within the tubular
container. The seedling was hand-held in place such that the
end of the roots were 1 mm to 3 cm from the bottom of the
hole. Free flowing soil was then added to the tube to fill the
hole that was made to plant the seedling. Enough soil was
added to the tubular container to just cover the root flair. No
more than 1 cm of the tree trunk was covered with soil. Water
was applied to the top of the tubular container to settle the soil
and to remove air pockets in the soil. Soil was added or
removed from the top of the tubular container to properly
cover the roots, but not cover the lower trunk of the tree
seedling. The level of the soil in the tubular containers was 2
to 3 inches from the top of the tube.

One-year old bare root Catalpa speciosa (Northern Cat-
alpa) were purchased from a commercial nursery. The roots
were approximately 6 inches in length, and the tree trunks
were 3 to 6 inches in height. In the spring, holes were dug in
the top of the tubular containers, described in Example 4, to
accommodate the root structure. Free flowing finely divided
soil was then added to the hole to cover the roots as described
above. The tubular containers were situated under a shade
cloth and allowed to grow. The trees were periodically
watered to keep the soil moist. Within one summer, the trees
had reached about 2 feet in height with a well developed root
system that extended nearly the length of the tubular con-
tainer.

Example 6

Planting Germinated Taxodium Distichum (Bald
Cypress)

Local Bald Cypress seed cones were collected in the fall.
The cones were allowed to dry and then manually broken up
to free the seeds. The seeds were then placed in paper bags
and stored in an unheated outdoor structure for the winter.
Aluminum trays were prepared that contained local soil
mixed with loam or peat moss in a ration of 3:1 (soil:loam).
Thetrays had small holes drilled in the bottom. The trays were
2 feet in length, 14 inches wide and 4 inches deep and con-
tained the soil mix to a depth of 3.5 inches. In early spring, the
seeds were broadcast on top of the soil contained in the trays.
The seeds were covered with about 1 cm of soil mix. The soil
was kept moist. The seeds germinated and were allowed to
grow 2 to 4 inches high in height. The seedlings were then
carefully removed from the tray, keeping the root structure
intact and as undisturbed as possible. A small hole was dug in
the top of the soil contained in the tubular container that was
described in example 4. The hole was big enough to accom-
modate the root of the germinated seed. Free flowing soil was
added to the hole to just cover the root. The level of the soil in
the top of the tubular container was about 2 inches from the
top of the container. The soil in the tube was keep moist. The
tree seedling was monitored for several weeks to insure that
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the roots were adequately covered with soil and that the soil
level did not cover the trunk of the tree.

Example 7

Care for the Growing Taxodium Distichum Tree
Seedlings in Removable Tubular Containers

The bald cypress seedlings of example 6 were watered
periodically to keep the soil moist but not saturated. Micro-
nutrients (e.g., chelated iron) were added to any tube that
showed a tree suffering from chlorosis (an iron or manganese
deficient tree). Imidichloprid (from BASF Corp) was applied
to the soil of any seedling displaying the presence of any
number of gall wasps present in Posey County, Ind. The trees
were allowed to grow in the tubular containers for 1 to 3 years.

Trees that had grown in the tubular containers for 2 years
were about two feet tall and the roots extended the length of
soil contained in the tubular container. Trees grown in the
containers for 3 years were about 3 to 5 feet in height and the
root had penetrated the soil media upon which the tubular
containers stood.

Example 8

Planting and Caring of Bald Cypress Trees Grown in
Tubular Containers

Bald Cypress trees grown as described in example 7 for
three years had a well developed root structure. In late
November, the tubular container that was 2 feet tall and 6
inches in diameter was separated from the soil surface upon
which it stood with a shovel with a sharp edge forced under-
neath of the tubular container. Any roots that had grown into
the soil surface upon which the tubular container stood were
severed by the edge of the shovel. Once the tubular container
was separated from the soil surface, any roots that protruded
from the bottom of the container were pruned even with the
bottom of the tube with pruning shears. The weight of the
separated tubular container containing the soil cylinder and
tree weighed between 30 and 45 pounds. A cylindrical hole
was dug at the permanent planting site that was 8 to 9 inches
wide and as deep as the height of the soil cylinder in the
tubular container containing the tree. The cylindrical hole can
be dug with a manual post hole digger or bored with an
inexpensive power auger with an 8 inch diameter drill bit
(such as the ‘Earthquake®’ E43 Earth Auger sold by Ardisam,
Inc., USA with a EASF 24 inch long, 8 inch wide earth auger).

The separated tubular container, fastened with staples, con-
taining the tree was laid on its side and the overlapping edge
was gently pulled apart to release the staples. If the tube had
been fastened with cable ties, the cable ties were slide off the
outside of the tube on the bottom end of the tube. The cable
ties were reused to make new tubular containers. The poly-
carbonate film was then laid open to expose the cylindrical of
soil (FIG. 8). The cylinder of soil was centered on the sheet.
The cylinder of soil was gently rolled back and forth over the
sheet, an inch in either direction, to insure that the soil cylin-
der had not adhered to the polycarbonate sheet, but the posi-
tion of the cylinder of soil remained in the center of the sheet
and the bottom of the soil cylinder was even with the bottom
of the sheet. A person then manually wrapped the polycar-
bonate sheet around the soil cylinder using both hands (FIG.
9). The sheet supported the soil cylinder as the soil cylinder
and sheet were then dropped into the hole taking care to center
the soil cylinder in the hole. The bottom of the soil cylinder
rested on the bottom of the hole. The annular space between
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the soil cylinder and the sides of the hole was then filled in
with finely divided free flowing soil. Water and soil were
added to the annular space until the space was filled with soil.
Care was taken to make sure that the root flair was covered
with soil and not more than an inch of loose soil covered the
trunk of the tree.

The tree was then properly mulched to retard the growth of
weeds or grasses within four feet of the trunk of the tree. The
mulch was 1 inch in depth. Weeds and grasses growing within
4 feet of the tree trunk were periodically controlled with the
proper application of Roundup® herbicide. The tree was
watered once per week during dry weather. The tree was
protected from animals, mowers, and weed trimmers with a
wire cage that was 3 feet high and 2 feet in diameter made
from welded wire fencing fabricated from 14 gauge wire,
with a rectangular mesh size of 2 inches by 4 inches. The tree
grew to a height of about 8 feet in 3 years in Posey County,
Ind.

Example 9

Growing and Planting Quercus Macrocarpa (Bur
Oak) Using Tubular Containers Fastened with a
Removable Pin

Acorns were collected from native tree stands in Posey
County, Ind. in the fall. The acorns were heated in water at
120° F. for 40 minutes. Acorns that floated were discarded. A
plastic tub, 12 inches in depth, 24 inches in diameter was
filled with native soil to a depth of 9 inches. The heat treated
acorns were placed over the entire surface of soil in the tub,
two inches apart from one another and at least one inch away
from the sides of the tub. One inch of a 50:50 mixture of peat
moss and soil was placed on top of the acorns. A wire mesh
was placed over the top of the tub and secured in place. The
acorns in tub were over-wintered out of doors. The acorns
germinated by early spring. Typically, the roots were 6 inches
long, and the tree above the ground was 6 inches in height
within 3 weeks from the emergence of growth above the
surface of the soil. One hundred tubular containers that were
2 feet tall and 6 inches in diameter, made as described in
example 3, were stood on a leveled soil surface and were
partially filled with soil and water. A hole was dug in the soil
contained in each of the containers with a bulb planter to
accommodate the root of the germinated Bur oak seedlings.
The holes were just deep enough to accommodate the entire
length of the root structure of the germinated seed. The root
that had emerged from the seed was placed in the hole and
covered with soil, taking care to make sure the trunk of the
tree was vertical and that the root flair was covered with soil.
The acorn if still attached to the tree seedling was just covered
with soil. The soil level inside the containers was about 2
inches from the top of the containers. The tubular containers
were watered to keep the soil moist and the trees were allowed
to grow under shade cloth. If necessary, soil was added to the
top of the tubular containers to make sure that the root flair of
the trees were covered with soil, taking care to make sure that
soil did not cover more than one inch of the tree trunks.

After one year in the tubular container, the Bur oak trees
were between 1 and 2 feet tall and the root was over one foot
in length. After two years the trees were 3 to 3.5 feet in height
and the root had grown the length of the tubular containers,
and at times, the roots had grown into the soil surface upon
which the containers stood. Trees kept for three years in the
tubular containers developed roots that grew into the earth
upon which the containers stood.
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In early March, a tubular container containing a 3 year old
Bur oak was separated from the soil surface upon which it
stood by forcing a foot-driven shovel with a sharp edge under-
neath of the tubular container. Any roots that had grown into
the soil surface upon which the tubular container stood were
severed by the edge of the shovel. Once the tubular container
was separated from the soil surface, any roots that protruded
from the bottom of the container were pruned even with the
bottom of the tube with pruning shears. The weight of the
separated tubular container was between 30 and 45 pounds, a
convenient weight for a single person to handle. An eight inch
diameter cylindrical hole that was as deep as the height of the
soil cylinder in the tubular container containing the tree was
dug at a permanent planting site. The container was placed in
the hole until the bottom of the tubular container rested on the
bottom of the hole. The cable tie pin was then manually
removed from the overlapping holes, allowing the overlapped
edges of the sheet of material used to make the container to
disengage from one another. The sheet of material used to
make the container was manually removed from the hole. The
annular space between the soil cylinder and the sides of the
hole was then filled in with finely divided free flowing soil.
Water and soil were added to the annular space until the space
was filled with soil. Care was taken to make sure that the root
flair was covered with soil and not more than an inch of loose
soil covered the trunk of the tree.

Although the invention has been described with respect to
the preferred examples, it should be understood by those
skilled in the art that minor modifications can be made that do
not depart from the spirit of the invention. Dimensions and
weights used in this description are not to be taken as exact,
and can vary and still fall within the spirit of the invention.
The description of the invention and the examples of the
invention are for illustrative purposes and should not be inter-
preted as limiting the scope of the invention.

The invention claimed is:

1. A method of growing a tree ready to plant comprising:

providing a removable tubular container having an open

top end and an open bottom end wherein the tubular
container has a height of 1.5 foot to 3 feet, a diameter of
3 inches to 9 inches and a wall thickness of 15 mils to 80
mils;

standing the bottom of the tubular container on a porous

media and partially filling the tubular container with
soil;
planting a tree seed, a germinated tree seed, or a bare root
tree seedling in the soil within the tubular container;

adding soil to the tubular container to cover the seed, the
root flair of the germinated seed, or the root flair of the
tree seedling, wherein the height ofthe soil in the tubular
container is a quarter inch to 8 inches from the top of the
tubular container;

maintaining the tubular container under growth conditions

until the length of the tree root system extends into at
least half ofthe height of soil in the tubular container and
to any depth in the porous media upon which the tubular
container stands, to provide a rooted tree;

separating the bottom of the tubular container from the

porous media; and

trimming or not trimming any roots that protrude from the

bottom of the tubular container flush with the bottom of
the tubular container, to provide a tree ready to plant,
rooted in soil contained in a tubular removable container.

2. The method of claim 1 wherein the added soil covers the
seed to a depth of about 1 to about 5 cm, or the root flair of the
germinated seed or the tree seedling to a depth of about 0.5 to
about 2.0 cm.
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3. The method of claim 1 wherein the removable tubular
container comprises an organic polymer.

4. The method of claim 3 wherein the organic polymer
comprises polyethylene, polypropylene, polycarbonate,
polyamide, polyester, polybutadiene copolymers, poly sty-
rene, or a combination comprising at least one of the forego-
ing; and optionally a particulate filler, antioxidant, heat sta-
bilizer, light stabilizer, ultraviolet light stabilizer, colorant, or
a combination comprising at least one the foregoing.

5. The method of claim 1 wherein the removable tubular
container has a cross-sectional area that is circular or slightly
oval.

6. The method of claim 1 wherein the tree ready to plant has
a total weight of 10 to 30 kg.

7. The method of claim 1 wherein providing a tubular
container comprises:

overlapping two opposing ends of a rectangular sheet of

material to make a tubular form; and
fastening the overlapped edges with a removable fastener.
8. The method of claim 7 wherein the removable fastener
comprises a metal staple, a corrosion resistant metal stable, a
cable tie, a wire, a lace, or a combination thereof.
9. The method of claim 7 wherein the removable fastener is
alace, and wherein the step of fastening the overlapped edges
with a removable fastener comprises:
piercing the opposed edges of the flexible sheet to produce
a first plurality of fastening holes at the first edge and a
second plurality of fastening holes at the opposed edge;

aligning the first plurality of fastening holes with the sec-
ond plurality of fastening holes; and

threading the lace through the aligned first and second

pluralities of fastening holes.

10. The method of claim 9 wherein the lace comprises a
metal pin, a plastic pin, or a plastic cable tie.

11. The method of claim 1 wherein the tubular container is
an extruded tubular form comprising an organic polymer.

12. A method to plant the tree ready to plant produced by
the method of claim 1 comprising:

digging a hole at a planting site wherein the hole is at least

about 1 inch wider than the diameter of the tubular
container and as least as deep as the height of soil in the
tubular container;

inserting the soil cylinder of the tree ready to plant into the

hole;

removing the tubular container, and

filling in the annular space between the soil cylinder and

the sides of the hole with material comprising soil.

13. A method to grow and plant a tree comprising:

piercing the opposed edges of the continuous flexible sheet

made of an organic polymer to produce a first plurality of
fastening holes at the first edge and a second plurality of
fastening holes at the opposed edge;

aligning the first plurality of fastening holes with the sec-

ond plurality of fastening holes;

threading a lace through the aligned first and second plu-

ralities of fastening holes to provide a removable tubular
container having an open top end and an open bottom
end wherein the tubular container has a height of 1.5 foot
to 2.5 feet, a diameter of 4 to 7 inches and a wall thick-
ness of 20 to 50 mils;

standing the bottom of the tubular container on a porous

media and partially filling the tubular container with
soil;

planting a tree seed, a germinated tree seed, or a bare root

tree seedling in the soil within the tubular container;
adding soil to the tubular container to cover the seed, the
root flair of the germinated seed, or the root flair of the
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tree seedling, wherein the height ofthe soil in the tubular
container is a quarter inch to 8 inches from the top of the
tubular container;

maintaining the tubular container under growth conditions
until the length of the tree root system extends into at
least half ofthe height of soil in the tubular container and
to any depth in the porous media upon which the tubular
container stands, to provide a rooted tree;

separating the bottom of the tubular container from the
porous media;

trimming or not trimming any roots that protrude from the
bottom of the tube flush with the bottom of the tube, to
provide a tree ready to plant, rooted in a soil contained in
a removable container that weighs 10 kg to 25 kg;

digging a hole at a planting site wherein the hole is at least
about 1 inch wider than the diameter of the tubular
container and as least as deep as the height of soil in the
tubular container;

inserting the separated tubular container into the hole;

removing the lace from the plurality of holes;

removing the flexible sheet from the hole; and

filling in the annular space between the soil cylinder and
the sides of the hole with material comprising soil.

#* #* #* #* #*
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