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[57] ABSTRACT 

A root-pruning container involving a series of vertical 
pyramid like staircase stepped surfaces essentially paral
lel to the sidewall of said container and displaced to the 
inside of said container, wherein the vertical and hori
zontal surfaces forming the steps between the inner 
pyramid like surface and the outer container sidewall 
are intentionally sloped behind said pyramidal surface 
such as to form an acute angle of intersection with the 
container's sidewall. Because of the acute angle of the 
step, the root tips of a growing plant are directed into 
and trapped at the toe position of each individual step 
resulting in termination of the root growth (root-prun
ing). Such a container inhibits spiral growth, promotes 
root branching and results in more even root distribu
tion as well as increased root growth in the growing 
medium. 

5 Claims, 6 Drawing Figures 
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ROOT-PRUNING CONTAINER 
imental Station, Oklahoma State University, pages 
33-34 (1977). Unfortunately, growing.plants in bottom
less containers on raised. wire benches is neither practi-

BACKGROUND OF THE INVENTION cal nor economical. Birchell and Whitcomb, "Effects of 
1. Field of the Invention S Container Design on Root Development and Regenera-
This invention relates to an improved nursery or tion", Research Report P-760, Oklahoma Agricultural 

greenhouse container or pot. More specifically, the Experimental Station, Oklahoma State University, 
invention relates to an apparatus and method for root- pages 39-45 (1977) compared the growth of birch trees 
pruning of plants grown in containers. grown in bottomless containers with vertical ribs on the 

2. Description of the Prior Art lO sides. The vertical ribs stopped the circling or the wrap-
Plants have long been grown in pots in greenhouses ping of the roots of a fine, fibrous rooted species such as 

and homes. The practice of producing large numbers of the birch. In addition, when the vertical ribs were pres-
plants out-of-doors in containers has developed primar- ent, there was no advantage to removing the bottom of 
ily since the early 1950's. The container nursery indus- the container for air-pruning. Dickson and Whitcomb, 
try began in southern California and spread across the 15 "Effects of Container Design on Root Quality'', Re-
southern states. The #10 food can with a few holes search Report P-760, Oklahoma Agricultural Experi-
punched in the bottom was widely used and soon be- mental Station, . Oklahoma State University, pages 
c_~e known as th~ "one gallon ~ontainer". D~ring the 35-36 (1977) tried placing ribs across the bottom of a 
stxttes and seventies, the container nursery tndustry round container and vertical ribs one fourth to one half 
increased rapidly for sever~ reaso~s: (1) lan~scape 20 the height of the sidewall of the container in order that 
plants grew at a f?8ter rate tn containers than tn the the container could be nested for stacking and shipping. 
field; (2) tumo~er ttme ?ecreased; (3) the r~ot system of Japanese black pine (Pinus thunberi) and bald cypress 
the plant ~emamed_ undtstr_ubed; thus, plan~mg could _be (Taxodium distishum) trees were grown in these con-
done anyttme, not J1;1St during the early spring as as with tainers for one growing season. The vertical ribs in the 
bare_root or balled-tn~burlap nursery ~tock; and (4) ease 25 lower one fourth or one half of the container were· 
qf dis~lay and handlmg made container grown plants effective in stopping circling of the pine roots; however, 
attrHactive to tdhe c

1
onsumetr. f th . . the more coarsely rooted cypress either bent the rib and 

owever, eve opmen o e container nursery m- · d · 1 d b h "b r 
d try t 'th t bl Th 1 t . continue to ctrc e or was stoppe y t e n rom us was no Wt ou pro ems. e comp ex nu n- • 1. b · d 1 · " 1 f · al · ts f 1 t • t • t k 30 ctrc mg ut contmue to e ongate creatmg a tang ed 
ton requiremen o . ~ an s gro~n tn c~n amers oo ball of string" effect. 

years to defme. In add1t10n, growmg media was refined . . . " . 
until the quality of plant growth in containers attained Dickinson and ~hitcomb, ~he Effects of Spnng 
that of field grown plants. The medium for the con- Versu~, Fall Plantmg on Establishment of Landscape 
tainer evolved from field soil, to mixes of field soil and Plants ' S.N.A. Nursery Research Jo~rna/ 4 (1): 9-19 
compost, to soil-less mixes with far greater pore space 3S (1977) observed that th~ roots of_contamer grow~ plants 
for providing oxygen to the root system. that developed. followmg plantt?g were ext_enstons of 

Numerous articles have been written and a common roots that were already present m the contamer at the 
topic at gatherings of nurserymen is root development, time of planting, and were n<;>t "new" roots. ~ey s_ug-
especially of woody plants, in containers. As a root gest that the n~mber of root ttps pr7sent at ~lantmg ttme 
grows from a cutting or seedling in a container, its path 40 may be very tmpo~ant to the rapt? establishment ~d 
is outward (towards the side of the container) and frequently the survival of the contamer grown plants m 
downward. When the root reaches the side of a round the landscape. 
container, it follows the contour and generally after one Thes7 studies s~owed that the_ root system of a_ plant 
half to one full circle, reaches the bottom where it may grown m a container co~ld be tmpr~ved (a) as m the 
continue to elongate and circle, sometimes for five or 45 case of bottomless containers on a wire bench and (b) 
more revolutions, all of which is considered to be dele- that vertical ribs on the inside of the container could 
terious to the plant. improve the root structure of fme, fibrous rooted plants, 

In "Growth of Carissa grandiflora 'Boxwood Beauty' but only worsened the problem for strong, coarsely 
in varying media, containers, micronutrient levels", The rooted plants. Also, neither improvement was practical 
Florida Nurseryman, 17 (4): 12-13, 43 (1972) Whitcomb so for the production of nursery stock on a commercial 
tried placing holes in the sides of containers to improve scale. 

SUMMARY OF THE INVENTION root growth but without success (see also U.S. Pat. No. 
3,785,088). Later studies with tree seedlings grown in 
square bottomless containers on a raised wire bench In view of the problems associated with root devel
showed that air-root-pruning was effective in stopping ss opment in plants grown in containers, I have discovered 
root elongation arid wrapping at the bottom of the con- an improved container adapted to contain a growing 
tainer and, at the same time, in stimulating lateral medium and a plant comprising: 
branch root development follow~ng the death of the (a) a bottom 'Yall; 
root tip, Davis et al, "Effects of Propagation Container (b) a circumferential upwardly extending sidewall 
Size on Development of High Quality Tree Seedling", 60 attached to the perimeter of the bottom wall thus form-
Proc. Int. Plant Soc.; 25:448-453 (1975). More recent ing an open-topped container; and 
studies showed that Bur oak trees (Quercus macrocarpa) (c) at least one root-pruning means comprising an 
grew larger and developed a more fibrous root system inner sidewall segment essentially parallel to the cir-
in a square bottomless container than in a conventional cumferentially upwardly extending sidewall and dis-
round container of the same volume, Hathaway and 65 placed to the inside of the open-topped container 
Whitcomb, "The Effects of Root Malformation during wherein the perimeter of the inner sidewall segment is a 
Propagation on Growth and Survival of Bur Oak", plurality of vertical and horizontal intersecting edges 
Research Report P-760, Oklahoma Agricultural Exper- proceeding from the bottom of the container to the top 
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of the inner sidewall segment on both sides of the inner 
sidewall segment thus forming a pyramid like series of 
steps and wherein the vertical and horizontal edges of 
the pyramid like series of steps are connected to the 
circumferentially upwardly extending sidewall by es- 5 
sentially flat surfaces that recede behind the inner side
wall segment at an acute angle to the circumferential 
upwardly extending sidewall, thus forming root-prun
ing traps at the toe position of each of the steps. 

The present invention further provides that a plural- 10 
ity of root-pruning means be distributed about the inner 
surface of the container and that each employ a plural-
ity of steps ascending each. side of the root-pruning 
means (e.g., four pyramidal staircases ofup to six steps 
evenly distributed around the inside of a one gallon 15 
nursery container). Preferably, the root-pruning means 
(e.g., pyramidal staircase of sloped steps) can be fabri
cated into the interior of the nursery container sidewall 
at the time of manufacturing the container. In this man
ner, the exterior of the sidewall of the container at the 20 
location of the pyramidal staircase can be recessed such 
as to allow the container to be stacked when not in use. 

Thus the present invention provides in a process for 
growing a plant in a growing medium contained in a pot 
having a bottom and a circumferential sidewall the 25 
specific improvement comprising the step of pruning 
the roots of the plant along one or more interior step 
formed between an interior sidewall segment essentially 
parallel to the circumferential sidewall and displaced to 
the inside of the circumferential sidewall and a series of 30 
essentially vertical and horizontal surfaces therebe
tween wherein the vertical and horizontal surfaces re
cede behind the inner sidewall segment and intersect the 
circumferential sidewall at an acute angle forming root
pruning trap at the top position of the step, thus inhibit- 35 
ing the tendency of the roots to grow in a spiral and 
stimnlating additional root branching. 

It is an obeject of the present invention to provide a 
container that prunes the roots of the plant growing in 
the container. It is a further object that this pruning take 40 
place along root traps distributed around the container 
sidewalls such as to prevent spiral root growth and such 
as to promote root branching. It is a further object that 
the container be consistent and essentially interchange
able with containers presently used in the commercial 45 
container industry for growing plants. Fulfillment of 
these objects and the presence and fulfillment of other 
objects will be readily apparent upon complete reading 
of this specification and claims taken in conjunction 
with the attached drawings. 50 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partial cut-away perspective view of a 
nursery stock container equipped with a root-pruning 
structure within the container according to the present 55 
invention. 

FIG. 2 is a top view of the container of FIG. 1. 
FIG. 3 is a cut-away side view of the container of 

FIG. 2 as seen through line A-A. 
FIG. 4 is a cross-sectional top view of the root-prun- 60 

ing structure illustrated in FIG. 3 as seen through line 
B-B. 

FIG. 5 is a cross-sectional side view of the root-prun
ing structure illustrated in FIG. 3 as seen through line 
C-C. 65 

FIG. 6 is a perspective view of an alternate embodi
ment of the container according to the present inven
tion illustrating external recesses in the container side-

4 
wall which more readily accommodate stacking of the 
container when not in use. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The root-pruning container of the present invention, 
how it functions and how it differs from other nursery 
stock containers can perhaps be best explained and 
understood by referencing the drawings. The figures 
illustrate one embodiment of a root-pruning container 
according to the present invention, generally desig
nated by the numeral 10. As seen in FIG. 1, the con
tainer 10 is made up of a circular flat bottom 12 and a 
circumferential upwardly and outwardly sidewall 14 
attached to the perimeter of the bottom 12. Displaced 
around the inner surface of the container are a series of 
four essentially vertical root-pruning means 18, each 
evenly distributed around the sidewall 14 (approxi
mately every six inches for one gallon container). With 
a larger container, say twelve inches in diameter, there 
would preferably be six or more root-pruning means, 
again evenly distributed, to give optimum root-pruning. 
Likewise, in a smaller pot only two or three root-prun
ing means may be needed. 

As illustrated in FIG. 3, each root-pruning means 18 
involves a pyramid like surface 20 essentially parallel to 
the container sidewall 14, but displaced to the inside of 
the container 10. As shown, the perimeter of the surface 
20 is comprised of a series of horizontal and vertical 
edges 22 and 24 intersecting at essentially right angles 
creating what appears to be a staircase profile as viewed 
from within the container. 

As illustrated in FIGS. 4 and 5, a series of essentially 
flat surfaces 26 and 28 extend from the horizontal and 
vertical edges 22 and 24, respectively, of surface 20 to 
the inside of container sidewall 14. Both horizontal and 
vertical surfaces 26 and 28 recede behind surface 20 as 
they approach sidewall 14, thus forming acute angles at 
the intersection. Consequently, the series .of surfaces 26 
and 28 intersect with each other forming a series of 
steps 30 wherein the toe position of the respective steps 
are sloped towards the sidewall 14 forming a series of 
root traps 32. 

Because of the pyramid like profile or configuration 
of the root-pruning structure, the root traps are distrib
uted at various elevations from the bottom of the con
tainer and are also distributed radially around the inner 
surface of the sidewall of the container. In this manner, 
the root growth of the plant being grown in the con
tainer will propagate outwardly and downwardly until 
it is turned by the presence of the container sidewall. 
The root then proceeds to encircle the container along 
the curved sidewall until it strikes a root-pruning struc
ture 18. Surfaces. 26 and 28 of steps 30 will then direct 
the root growth into the trap 32 whereupon further 
growth abruptly stops. Because of the physical entrap
ment of the root and cessation of growth, the root re
sponds as if it were physically pruned in that secondary 
branching takes place on the terminated root. This in 
turn leads to a very fibrous root structure free of the 
conventional root swirl common to container grown 
plants. The marked increase in the number of root tips 
existing in the container aids in restabling the plant upon 
transplanting from the container. 

In testing the new container design, young Virginia 
pine plants were grown in the new root-pruning con
tjliners and in conventional plastic containers with 
smooth interiors under identical conditions. After four 
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6 
months of growth in the respective pots, the pine trees (c) at least one root pruning means comprising an 
were terminated and the root structures were examined inner sidewall segment essentially parallel to said 
and compared. A 300 percent increase in root branching circumferentially upwardly extending sidewall and 
(i.e., 2,644 roots versus 868 roots) were observed for the displaced to the inside of said openstopped con-
root-pruning container grown plant relative to the 5 tainer wherein the perimeter of said inner sidewall 
smooth walled grown plant. Physical examination of segment is a plurality of vertical and horizontal 
the root-pruning container grown plant further indi- intersecting edges proceeding from the bottom of 
cated that the tip of th~ root was, in fact, trapped in one said container to the top of said inner sidewall 
of the stair step comers. This physical restriction to segment on both sides of said inner sidewall seg-
further elongation of the root caused branching to 10 ment thus fomiing a pyramid like series of steps and 
occur much like air-root-pruning. Furthermore, the wherein the vertical and horizontal edges of said 
absence of root swirl or spiral growth was observed in pyramid like series of steps are connected to said 
the root-pruning coritainer. circumferentially upwardly extending sidewall by 

With plants grown in the conventional container, essentially flat surfaces that recede behind said 
only a few root tips exist at the bottom of the container. 15 inner sidewall segment at an acute angle to said 
At the time of planting in the landscape, these root tips circumferential upwardly extending sidewall, thus 
extend into the surrounding soil. Thus, in the case of the fomiing root-pruning traps at the toe position of 
plant grown in the root-pruning container, the marked each of said steps. 
increase in the number of root tips existing at planting 2. A container of claim 1 wherein a plurality of said 
time results in accelerated establishment of the plant in 20 root-pruning means are distributed about the inner sqr-
the landscape. The more even distribution of root de- face of said container. 
velopment throughout the container medium, instead of 3. A container of claim 2 wherein four of said root-
most roots developing in a spiral pattern on the very pruning means are employed with a plurality of steps 
bottom of the container, further promotes accelerated ascending each side of said pyramid.like inner sidewall 
establishment of the plant. Stimulated branch root de- 25 segment of each of said root-pruning means. 
velopment enhances further plant growth by increasing 4. In a container for growing nursery stock, the spe-
the root surface area which in turn promotes increased cific improvement comprising; a plurality of root-prun-
absorption of water and nutriments. ing means wherein each root-pruning means comprises: 

Additional advantages associated with the use of the (a) an inner sidewall segment essentially parallel to 
root-pruning container of the present invention include 30 said circumferentailly upwardly extending sidewall 
the fact that the container has a conventional bottom for and displaced to the inside of said open-topped 
ease of filling, handling, and shipping. The containers container wherein the perimeter of said inner side-
can be filled by existing commercial pot fillers without wall segment is a plurality of vertical and horizon-
modification. The root-pruning container according to tal intersecting edges proceeding from the bottom 
the present invention can be manufactured by any of the 35 of said container to the top of said inner sidewall 
methods well known in the art out of essentially any of segment on both sides of said inner sidewall seg-
the conventionally used materials. Preferably, the con- ment thus fomiing a pyramid like series of steps and 
tainer with root-pruning means is fabricated by blow wherein the vertical and horizontal edges of said 
molding, injection molding or the like using a conven- pyramid like series of steps are connected to said 
tional thermoplastic resin or the equivalent. As such, 40 circumferentially upwardly extending sidewall by 
the containers will nest or stack such that freight costs essentially flat surfaces that recede behind said 
for shipping the containers from manufacturers to nurs- inner sidewall segment at an acute angle to said 
erymen is not increased. circumferential upwardly extending sidewall, thus 

Having thus described the preferred embodiments forming root-pruning traps at the toe position of 
with a certain degree of particularity, it is manifest that 45 each of said steps. · 
many changes can be made in the details of construe- 5. In a process for growing a plant in a growing me-
tion, arrangement and fabrication of the elements with- dium contained in a pot having a bottom and circumfer-
out departing from the spirit and scope of the invention. ential sidewall, the specific improvement comprising 
Therefore, it is to be understood that the invention is the step of pruning roots of said plant along at least one 
not limited to the embodiments set forth herein for 50 interior step formed between an interior sidewall seg-
purposes of exemplification, but is to be limited only by ment essentially parallel to said circumferential sidewall 
the scope of the attached claims, including the full and displaced to the inside of said circumferential side-
range of equivalents to which each element thereof is wall and a series of essentially vertical and horizontal 
entitled. surfaces therebetween wherein said vertical and hori-

1 claim: 55 zontal surfaces recede behind said inner sidewall seg-
1. A container adapted to contain a growing medium ment and intersect said circumferential sidewall at an 

and a plant comprising: acute angle forming a root-pruning trap at the toe posi-
(a) a bottom wall; tion of said step, thus inhibiting the tendency of said 
(b) a circumferentially upwardly extending sidewall roots to grow in a spiral and stimulating additional root 

attached to the perimeter of said bottom wall thus 60 branching. 
forming an open-topped container: and 

65 
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