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PRODUCTION OF CALIPER TREES BY USE OF THE "MINNESOTA SYSTEM" 
 
(This research was supported by grants received from the Minnesota Department of Agriculture 
Shade Tree Program and from the Horticultural Research Institute. PLEASE NOTE PREVIOUS 
REPORT IN THE ORNAMENTALS NORTHWEST NEWSLETTER, January-February, 1981, 
page 23, abstract #5). 
 
There are many tap rooted tree species that make excellent landscape specimens. However, these 
trees are not widely produced because of their transplanting difficulties. Initially our primary 
purpose in developing a system for production of trees in containers was to facilitate successful 
production and transplanting of these tap rooted tree species. However, we feel the system is 
economically feasible for production of all tree species and has many advantages over traditional 
field production of B & B trees. 
 
In developing the system that we currently envision, the goal has been to eliminate the following 
problems that a traditional container production system has in production of caliper shade trees: 
1. Root circling within the container; 2. Winter injury of the root system; 3. Tipping over in 
windy weather. 
 
To solve the first problem our solution is to use a bottomless container in conjunction with a 
means of continual or frequent root pruning of the roots at the base of the container. Also by 
using either a square container or a circular container with sharp vertical ridges, we can prevent 
lateral growing roots from circling around the outside of the container. To alleviate the second 
and third problems we advocate use of an outer container buried in the ground in a permanent 
installation. The growing container can then be plunged below ground to the top of the container. 
In this way the container is anchored and the root medium will take on soil temperature 
conditions similar to that of field production. 
 
Our initial attempt to solve the root pruning need was to evaluate various chemicals as possible 
root pruning agents. Results of preliminary studies indicate that some of the heavy metals, i.e. 
silver nitrate and copper sulfate, etc., have potential as root pruning agents (1). Follow up studies 
yielded variable results as the application techniques and concentration used were effective with 
some species but not with others in root pruning trees after two and three years of growth. 
(Unpublished data). Higher rates and different application procedures to insure more uniform 
application of the chemical beneath the root growing medium may result in more favorable 
results with all species. Although we still feel that the heavy metal compounds have excellent 



potential, we are currently looking at another chemical as the ideal root pruning chemical. The 
chemical that we now feel has the best potential for use as a root pruner is water. Even the   
most radical environmentalist shouldn't be too concerned if we use water for root pruning. 
Conversely, it may be difficult if not impossible to obtain clearance to use the heavy metal 
compounds. 
 
The way that we envision using water for root pruning is to create a reservoir of standing water 
beneath the root medium. This can be accomplished by using a water tight container with 
drainage holes located about 3" above the bottom. This container would be buried to the top as a 
permanent installation. The bottom would be filled to just above the drainage holes with gravel. 
An inexpensive growing container can then be placed into the permanent container with a 
fiberglass mat or other materials at the bottom to prevent the medium from filtering into the 
gravel. Tree liners are then planted into the growing container. As roots grow through the 
fiberglass mat into the standing water below, further root extension is prevented on most species 
due to lack of sufficient oxygen. 
 
The outer container, which would be buried as a permanent installation, would need to be strong 
enough to resist the pressure of the surrounding soil, be waterproof at the base to retain a 
reservoir of water, and be durable enough to last for many years. This outer container would be 
the most expensive part of the system and even though it should last through many production 
cycles the initial cost would be a critical factor. Plastic containers are probably the best bet to 
fulfill the requirements at a price that would not be prohibitive. Containers constructed from 
galvanized sheet metal might be another possibility. For the inner container we suggest two 
possibilities that have been satisfactory in our trials. One type consists of a support made from 
woven wire fencing lined with 6 mil polyethylene. The second type can be made from .03 high 
density polyethylene sheets. The sheets are cut and rolled into either a round configuration or 
creased to form a square configuration. The overlapping edges can be taped with filament tape. 
With either type the bottom is open and the tree liners are planted with the container in place for 
growing. Figure 1 illustrates both types of growing containers. 
 
From the production and handling standpoint, square containers would be preferable. The 
corners would cause the lateral growing roots to turn downward preventing them from circling 
around the sides of the containers. Also square containers are easier to stack for shipment of trees 
from producer to retailer. However, from the economical standpoint, round containers are 
cheaper to construct as sidewalls can be much thinner and still provide sufficient support. 
 
As previously mentioned the most expensive part of the total system is the cost and installation 
of the outer permanent container. To help reduce the total installation cost, we are studying the 
feasibility of growing liners in the growing container without the outer container for the first 
season. 
  
   
 
 
 
 



 
Figure 1. Photo shows types of containers 
that can be used in the "Minnesota System" 
to facilitate production of caliper trees. The 
outer containers (left) would be buried to 
the top as a permanent installation. Note 
that drainage holes are part way up from 
the bottom to facilitate water pruning. The 
growing containers illustrated are two 
possible choices. 
   
 
 

 
 
 
 
 
Figure 2. Round containers could also be 
used in the same manner to facilitate 
water pruning in the "Minnesota 
System." 
   
 
 
 
 
 
 
 
 

 
Figure 3. Trees growing in containers spaced 
container to container. Photo was taken in 
November following one year of establishment 
in the growing containers. 
 
 
 
 
 
 

 
Growing containers made of .03 high density polyethylene sheets in the spring of 1980 were 
placed container to container with a wooden frame constructed around the outside of the bed to 
support the sidewalls of the outer row of containers. (figure 3) Trees were then placed into the  



containers in location and grown for one year. By the end of one season the root system of the 
trees in 16" containers were well established. Next spring these containers will be inserted into 
spaced buried permanent containers for further growth. Since newly planted trees make 
relatively little top growth the first season following transplanting, this close spacing for one year 
had little deleterious effect on crown development. This procedure can reduce the number of the 
more expensive permanent containers needed. For example, if a nursery produced caliper trees of 
a size that required a four year production sequence they would need permanent installation for 
only 3/4 of the number of trees in production at any one time. The trees could be grown 
container to container for the first year, mulched around the outer row of containers over winter 
and then be placed in the permanent spaced containers as the finished crop is shipped out. 
 

Figure 4. Birch tree tipped on its side in 
the growing container to illustrate the 
results of water pruning. 
 
 
To evaluate the water pruning concept we 
developed a bed using a frame constructed 
from 1" x 4" lumber placed on the soil. Six 
mil polyethylene was then rolled over the 
soil and draped over the frame to form a 
shallow pool that would hold water. This was 
then filled with gravel to the height of the 4" 

sides to support the growing containers. The square growing containers were spaced container to 
container and planted as described previously. The gravel pool was kept full of water throughout 
the growing season. We also placed containers on gravel over polyethylene with out the sides as 
a comparison. Roots of trees in the containers over the water pool grew through the fiberglass 
mat and were killed at the level of standing water (Figure 4). Trees of Quercus borealis, Quercus 
bicolor, Ostrya virginiana, and Betula sp. were effectively root pruned by the standing water. 
However, Salix alba 'Niobe' roots were able to survive in the standing water. Roots of trees 
grown in containers without the standing water continued to grow into the gravel but the 
polyethylene film below the gravel prevented them from anchoring into the soil following one 
year of growth. 
 
In addition to providing a feasible means of producing caliper size trees of tap rooted species we 
feel the "Minnesota System" may have many advantages over B & B field production methods. 
Through the use of well aerated media and with optimum fertilization and irrigation practices, 
nursery stock grown in containers can be produced in 2/3 to 3/4 the time required by field 
production. By placing the trees container to container fort he first year and because of the 
shorter production cycle, more trees can be produced on the same amount of land. The costly 
hand labor involved in the B & B operation can be largely eliminated. Since no roots are 
removed at the time of sale, the plants can be shipped and planted at anytime. Also since no 
digging is involved problems arising from rainy weather during digging season would be greatly 
alleviated. Since there is no root removal there is no transplant shock and thus the plant will 
become established much faster for the client than would a comparable B & B tree. 
  



The primary disadvantage of the system will be the initial installation cost. However, we feel that 
the economical advantage will outweigh the initial cost over the long term if suitable containers 
can be produced and made available at a reasonable cost. 
 
Because of the success of our efforts to date and with the many potential advantages, we are 
continuing with our efforts to refine and test the system. We are hopeful that some nursery 
growers will also feel the system has merit and will begin to utilize the system. The primary 
obstacle at this point is the lack of suitable container components available through commercial 
sources. We have had discussion with one manufacturer of nursery containers (Herculite Pot 
Co.) concerning types of containers needed. However, before any manufacturer is willing to 
invest in tooling up for production of the ideal container they must be convinced that there will 
be a sufficient market to make it profitable. If you feel the "Minnesota System" has merit and 
would be interested in utilizing it, I would greatly appreciate a note indicating how many and 
what size trees you might wish to produce annually and what cost you feel would be justifiable 
for containers. That will be extremely valuable in persuading prospective manufacturers to 
produce needed containers. 
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