PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 4 : (11) International Publication Number: WO 86/ 05355
A01G 9/10, 27/00, 7/00 Al | (43) International Publication Date:

25 September 1986 (25.09.86)
(21) International Application Number: PCT/EP86/00119 | (81) Designated States: AT (European patent), AU, BE (Eu-
ropean patent), CH (European patent), DE (Euro-
(22) International Filing Date: 7 March 1986 (07.03.86) pean patent), DK, FI, FR (European patent), GB
(European patent), IT (European patent), JP, LU
(European patent), NL (European patent), NO, SE

(31) Priority Application Numbers: P3510513.3 (European patent).

799,609
(32) Priority Dates: 22 March 1985 (22.03.85) | Published
19 November 1985 (19.11.85) With international search report.
_ Before the expiration of the time limit for amending the
(33) Priority Countries: DE claims and to be republished in the event of the receipt
Us of amendments.

(71)(72) Applicant and Inventor: LENKE, Michael [DE/DE];
Héngbachstr. 24a, D-8360 Deggendorf (DE).

(74) Agent: KUHNEN, WACKER & PARTNERS; (Asso-
ciation No. 5), Schneggstrasse 3-5, P.O. Box 17 29, D-
8050 Freising (DE).

(54) Title: A PLANT POT FOR MINIATURE PLANTS

(57) Abstract

The plant pot is used for grow-
ing plants with a permanently
dwarfed habit and comprises a plant
vessel placed in a receiving vessel.
The plant vessel is made of a soft,
elastic material, such as, for example,
soft foam or rubber. The plant vessel
has a plant cavity of a suitably re-
duced size for accommodating nu-
trient substrate and the root cluster
of the plant. To supply the plant with
water, a porous component can be
provided on a bottom surface of the
receiving vessel. The porous compo-
nent extends into and through an

opening in the plant vessel. Water is 28
supplied to the plant vessel from a
gap between the receiving and plant B!
vessels, soaks into the porous com-
ponent and is released therefrom to 8

the nutrient substrate in the plant
cavity at a steady, controlled rate. If
the soft and elastic material of the
plant vessel is capable of absorbing

and releasing some water, it may
have an external water impermeable 1
coating to avoid escape of water and,
if necessary, to prevent the growth of
thick roots through the plant vessel.
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A PLANT POT FOR MINIATUR’ PLANTS
BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to plant pots for the
cultivation of plants with a dwarfed habit, comprising a
pPlant vessel defining a plant cavity having a volume that
is smaller than that’ required for accommodatlng nutrient
substrate zg needed for full growth of the plant,
Description ¢f the Prior Art:

A previously proposed plant pot is disclosed in U.s,
Patent No. 4,098,021, which relates t0 a method of.
liniting the growth of Plants by cultivation ip very small
vessels while preventing convoluted root growth, that is
to say, persistent tangential root growth without the
formation of sufficiently numerscus further fine roots.

" " This patent teaches that such prevention of convoluted
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root g:owth is effected by having openings in the wall of
the container of such 2 small size, i.e. a width of 0. 05
to 0.3mm, that the growth of Plant roots therethrough was
at least substantially prevented while, nevertheless,
permlttlng the passage of nutrients to the roots. The
centainer had to be surrounded by the nutrient substance,
the intention bezng for the plant to obtain at least-part
of the nutrient substances necessary for growth via small
root hairs from the surrounding nutrient substznce and to
thereby refraln from girdiling or eonvoluted growth in
search for nutrients elsewhera. however, experience has
shown that a size of the openings whlch gubstantially
prevents the roots from growing through them, is alsc too
small to prevent convoluted root growth such that the
roots form comvolutions just as 1f the wall surface did
not have any openings therezn.

A further shortcoming of this methed was that the
functional principle disclosed in the’ Patent was dependent
on the openings, having a diameter of 0,05 to 0.3 mm, not
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becoming clogged. It was therefore necessary to keep a
continuous check on the condition of the plant vessel or
to clean or replace it when necessary. Furthermore the
material had to comply with stringent requirements or
there would be a danger of the container bursting
prematurely due to the unavoidable growth of the roots
with a loss of the.growth inhibiting effect. Each
container also had to be made of a corrosion-resistant
material, preferably stainless steel gauze. Such material
1s expensive and in some cases difficult to procure, .

One approach to solving this problem is to provide a
plant pot which has a special internal slotted contour
that allows one to cultivate plants with a permanent
dwarfed ﬁabit, such as so-called bonsal trees, The plant
forms roots in & suitable substrate like earth that ig
provided with water and nutrient substances. -The plant
vessel, made of porous material such as fired clay for
instance, is so placed in an outer receiving vessel for
the plant pot that a certain amount of intermediate gpace
is left between the outer surface of the plant vessel and
the inner surface of the receiving vessel so that water,
with or without dissolved nutrient substances, is £illed
into %he spéce and penetrates the porous material of~the
plant vessel to supply moisture to the substrate on the
inside of the vessel, The Space between the outer surface
of the plant vessel and the inner surface of the outer .
receiving vessel then serves to supply and store moisture
and any nutrient substances dissolved therein,

However, it hasg been discovered that the supply of
nutrient substances through the wall of the plant vessel
may give rise to certain preblems such as, for example, in
connection with the supply of nutrient substances through
the wall of the plant vessel which is only feasible if the
wall of the plant vessel has a very rough porous
structure. This limits the choice of materials which can
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be used. Furthermore, problems are likely to arise if the
pores become clogged, Moreover, there may be a
preferential supplf ©f nutrient substance toward the
bottoms of any slots present in the wall, Such slots have.
a particularly small width in the wall separating them
from the intermediate space so that there is a local
overmanuring or eved scorching of the root hairs, It hag
been found by extensive practical testing that there may
be an sdvantage if the Space between the plant vegsel and
the receiving vessel is only used as a reservoir for water
and the nutrient substances are filled directly into the
plant cavity, i.e. on top of the substrata rather. than
from the side. Then there are ne longer any restrictions
regarding the properties of the material used for the
plant pot, as long as it Possesses a certain porosity andg
it is only necessary to ensure a thorough wetting action
using the water in the space without having to ensure the
Eransport of nutrient substances through the wall,

It has furthermore been recognized that in cases
where plants having a relatively low need for moisture are.
to be cultivated, asg for example, cactuses, or, in cases
wWhere there ig no danger'of the moisture evaporating
excessively fast, the water content of a nutrient ~--
substance solution introduced from Ehe top i3 quite
sufficient to supply the necessary moisture without any
additional supply of wate:'and without the necessity of a
water reservoir in the gap. It i3 then possible to
dispense with the ccmplexity cf having an additicnal
receiving vessel. , '

Another pPreviously proposed pPlant pot system
includes a Plant véssel which was employed without a
teceiving vessel, ang with a liquid-proos énd preferably
diffusion-proof cover layer on its outer side surface,
Preferably, on its outer bottop face, ‘there i3 no gap
between such dover layer and the wall of the vessel, Such
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cover layer, which can be in the form of 2 glaze, makes it
possible for plants with a low moisture requirement, such
as cactuses or the like, to be grown satisfactorily, since
the moisture, in the form of nutrient substance sdlution,
is supplied directly from above into the particulate
substrate,

However, wheﬁ“growing pPlants with a high moisture
requirement, a problem may arise where ncn—horticulturally
minded persons will not acquire the habit of watering
regularly and in the Tight amounts so that the Plants will
suffer. Furthermore, all the plant pots so far noted
herein involve an elaborate process of manufacture, such_
pProcess being involved in the cage of the container made
in accordance with the teachings of U.S, Patent No.
4,098,021, since the Provision of small openings in steel
foil or the like demands the application of ‘special
technologies'with-rgsults that are not always o be
Precisely predicted, -

However, the use of slotted clay vessels cr thg
like, involves a cartaip complexity in the manufacturing
Operation if the wall thickness is to be kept small in the
area cf the slots, It is simplest to produce slots in the
naterial of suitably thick wallsg that do not follow tha
slot contour, e.g., with the slots within the thickness of
the wall, but +hig again calls for substanial wall thick-
ness so that in addition to the cdntainé: being heavy; a
large amount of material is neaeded for producing i%,
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SUMMARY OF THE INVENTION

Accordingly,.one object of the Present invention is
to devise a plant po: of the type specified herein which
is well suized :o mass production.,

A further object of :he Present invention ig o
design such a plant rot that is light in welght,

In order to achieve these and other objects that
will appear from the following specification, at least on
its inner side, the pPlant vessel g furnished with a soft,
elastic maﬁerial, such ag soft fcém, rubber, or the like.
Extensive trials have shown that such a soft, elastieo
material has an effecs °n the root spread of the plant to
be grown which is gimilar to the slot~like root traps, =so
that a convoluted or gyrating growth of the roots is
successfully prévented and the plént to be cultivated
assumes a pPermanently dwarfed. habit., 1Ip this respect, the
Plant vesgel may be made éntirely of sof%, ‘elastic
material ag a mass8 produced article at extremely low cost,
for instance, with convencional foam molding equipment.
Further, the welght of the plant‘vessel may be kepkh very

- low but may be increased to some degree, i1£ desired, to

enhance the Strength of the plapt vessel,

Although 1+ hag been Proposed in German Published
Patent Specification No. 2,434,538 to uge 2 plant pet with
2 lining of elastic matefial, as, for examplae, in the form
©f an open-cellegd foam, the intention in that publicasion
is to use a thin, gof: foap layer as a lining on the ipner
face of the plans POt to obtain the fastest and most
sturdy growth of a plant to be cultivated with a normal
slze. The sofx foam layer storeg water and oxygen as well
80 that it acts ag a reservolr for moisture ang exygen.
This German Published patent specificaticn teachss this

layer to cause the rooct ends to cone to a halt ang no+w

grow in convolutions, taking up moisture and oxygen on
reaching the CPen-celled scf: foam.
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On the other hand, in accordance with the teachings
of the present invention, the storage capacity of the
Boft, elastic material is not important and i: may even be
water-impermeable.

Further, in accordance with “he teachings of the
present invention, a plant cavity which is substantially
too small for normal Plant growth and which 18 surrounded
by & wall of soft, elastic substance that is generally not
pPenetrable by the root hairs, while, at the sane tinme,
yielding to them, is provided. Root hairs reaching the
oft wall are "confusedg" by the initial giving way of the
soft wall surface and are noﬁ caused Lo move £o the side
a8 they would i1f the wall were firm and non-yielding.
Thick roots may péssibly penetrate the soft surface
withoutAdeVeloping root hairs to any gfeat extent but are
then trapped in the soft material, Accordingly, in
keeping with the object of the present invention, the
storage capacity of the open-celled sof: fmam is not used
for storing water and GxXygen. Rather the gsoft, elastic,
generally non-water penetrable lining 1s used for the
mechanical property of providing a soft, elastic surface
of a peripheral wall 0f a plans cavity which is not large
enough for normal growth of +he plant. -

Further features of +he Cresens inQenticn are
defined in <he c¢lainms. . .

The sof%, elastic material may be at ieast
substantially impermeable tO water so that no special
Measures have to be taken to avoid loss of water: however,
the material can have some water storage capability angd
still provide the "giving way" funection.

Furthermore, the sofs, elastic material is beszt
located in an impermeable recelving vessel so ¢hat the
plant pot is surrounded by a robust cuter casing and it is
Possible %5 have a gap or intermediata space between them
able to function as d liguid reservoir, making 1% possible
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for the plant to be watered less often.

In accordance with a further feature of he pPresent
invention, it is péssible to have means for providing a
continuous and rate-adjusted supply of water from the gap
into the plant vessel s0 that the addition of water may be
varied to correspond to changing conditions.

The means providing the rate adjusted supply of
water may take the form of a porous body extending through
the wall of the plant vessel and sealingly engaging same.
Water from the gap between the receiving vessel and the
plant vessel then makes iis way into the porous body,
soaks through the porous material thereof, and is released -
into the substrate of the plant cavity, slowly and
conﬁinuously. In this respect, .the rate of flow of water
through the porous body will depend on the absorben:
capacity of the substrate in the plant cavity:. this means
that there is a faster release of moisture from the porous
body when the substrate, in which the Plant is rooted, is
relatively dry and a slower release of moisture from the
Porous body when the subsirate is relatively moist. Due
to the s§aling.ehgagement between tha Plant vessel and the
porous body at a flow passage, water is kept from flowing
directly from the gap into the substirate and swamping or -

‘overwatering the plans.

In accordance with a further feature of the
invention, the porous body projects from an inner surface
of the receiving plans vessel, preferably at its bottonm,
and may be molded integrally with the recelving vessel.
Thls integral construction of the,porous body and the
receiving vessgel leads to manufacturing advantages, while,
on the other hand, the formation of <he porous body as a
projection involves an increase in the size of the water
releasing surface. The arrangement of the projection on
the surface of the bottem is advantagéous insofar az the
water level in the gap creates a liquid head or head
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pressure effect at the porous body and enhances the
Penetration of water into the substrate.,

t is furthermore possible to make the perous body
in the form of the frustum of a circular cone, this also
offering manufacturing advantages, especlally with respect
to removal of the body from a mold as part of mass
production. Furthermcre, this design in the form of a
frustum of a circular cone facilitates insertion of the
Plant vessel into «he receiving vessel and causes a more
reliable seal to be formed between the wall of the plant
vessel and the porous body extending through i:. It ig
also possible to provide spacers between the bottom of tha
receiving vessel and the bo= tom of the plant vessel go
that there ig a gecond gap between the two, .thisz gapr also
being £illed with water so that a par:t of the Peripheral
surface of the porous body is constantly surrounded by
water, again contributing to an enhanced supply of water
to the substrate. This benesi: ia most appreciated in the
case of pokted plants with a relatively’ high nolzture
requirement. ‘

The receiving vessel may be made of a porous
material, more part icularly fired clay. This is
esneclally useful 1f there are no spacers since in Buch a
cCase, the movement of water from the gap into the porous
Pody may take place only through the Porous material of
the receiving vessel. 1I= would also be possible for the
receiving vessel ¢o be manufactured of resin, this

offering advantages with respect to ﬁanufacturing,costs
and weight,

2’

Further details, features and advantges of the Plant

pot of the present inven=ion will be described in the

ensuring description of various embodiments of +he blant
pot of the Present invention in conjunc ion with the plank
Pct shown in the drawings.
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BRIEZF DESCRIPTION OF THE DRAWINGS

FIG 1. iz a sectional view taken on'éhe line I-T of
FIG. 3 and shows a.plant Pot made in aceordance with the
teachings of the presens invention viewing'the Plant pot
from the side, the left ang right sides of the Flgure
being different to indicate pPossible modificatidns of the
plant pok, i .

FIG. 2 is an enlarged view ©f the botiom center
section of the plant pPet shown in FIG., ) and which is
circled in FIG. 1.

FIG. 3 is a top plan viey ©f 2 plant pot made in
accordance with the teachings of the presen= invention,
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DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring ndw to FIG. 1, one embodiment of a plant
pot 2 is shown therein and has as {ts main parts a
recelving vessel 4 and a pPlant vessel 6., -The plant vessgel
6 1s adapted to be 50 inserted into the recelving vessel 4
that there 13 a gap or intermedjate space 12 between an
outer peripheral wall surface 8 of the Plant vessel 6 ang
an inner peripheral wall surface 10 of the receiving
vessel 4. This gap 12 provides a spaca for storing water
that is supplied via water supply means 14, which will be
explained in greater detail hereinafter, for a plant 1g to
be culkivated, ' '

- If the material of the plant vessel 6, whose
Properties significant for the inventidn'Will be described.
later, ig permeable :o water, it is possible to preven: un-
desired passage of moisture by having a coating 8', if
needed, applied on the side wall surface 8. This coating
8' may be made mechanically gtrong to form a peripheral
wall and a covering for the floor of the pot as well. In
particular, when the vessel § is mechanically supported on
the ocutside at the surface 8, a coating 8' in the form of
a paint or lacquer £ilm will be sufficient, The gap 12 is
then not needeqd i# the material of the planf vessel 6 is
able to absorb sufficien= water and store it; in the
simplest case, as, for example, for commercial
horticuliure, it is sufficient to have the plant vessel §

[

©r has a water tight coating thereon,

The plant 16 is rooted in a plant cavity 18, which
in the present example, is formed in the middle of <he
Plant vessel 6 ang is filled wlth a sultable so1lig
substrate, such as, for exanmple, clay granules, vclcénic
ash, sand or the like, in which the plant 16 forms a root -
cluster 20. !

The Volﬁma'of the plant cavity 18 depends on the
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ultirate size which the plant 16 is to reach and will
normally be in the range of 20 to 100 cubic centimeters.
In FIG. 3 the plant pot is shown by way of example in its
natural size. ,

FIG. 1 shows two possible modifications of the plant
vessel 6 by way of example. In the left hand part of FIG.
1, one side wall 22" of the plant vessel 6 has a generally
constant cross section. In =he right hand side of FIG. 1,
the sidé wall has a step 24 at its top end park, it being
possible for this step 24 also o be covered with a
substrate from the plant caviiy 18 so that only a
relatively narrow portion 26 of the side wall 22 ig
vigible, Thisg working example of <he plant vessel 6 has a
pleasing appearance, especially 1f the thickness of the
side wall 22 is relatively great, '

. The material used for the manufacture of the _
receiving vessel 4 will, as a rule, be fired clay, the
vessel 4 being provided with a.1liquid tight or impermeable
coating, such as, for example, in éhe form of a glaze 28.
In addition Lo fired clay, it is possible to use other
pPorous materials, such as, for example, pumice,

It would also be conceivable for the receiving
vessel 4 to be faghioned of resin or another non-porbus
material; however, it is to be borne in mind in this
connection that it is then no- poseibles for water to move
through such material., If desired, or 1f necessary,
support legs 32 and 34 may be provided on the bottom
surface 30 of the receiving vessel 4.

In order to make certain that the plant 16, which is
rooted in the plant cavity 18, remains healthy despite the
small volume of the plane cavity 18, it is necessary to
affect the spread of +he root cluster 20 in such a way so
as t9 prevent'conéoluted growth of the roots along the
side or peripheral wall of the plantﬁcavity 18, 1f the
separate roots of the root cluster 20 reach this side wall

[
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during the course of their growth and spread. To this
end, the material from which the plant vessel 6 is manu—
factured, is made so that it is soft and elastlec. In the
course of extensive lnvestigations i1t has been found that
polyurethane foam and rubber cdﬁaounds or blends are suilt-
able as materlals for the plant vessel 6. During such
investigations, experlence has shown that the roots of the
root cluster 20 stop growing in the course of the radisl
growth process as soon as the root tips reach the wall of
the plant caviéy 18, i.e., there is no convoluted growsh
of the roots, and, it is rather a case of the roo: cluster
20 forming a mass of fine root halrs on tha side wall of
the plant caviiy 18, such fine rcct hairs being closely
adjacent to the material of the plant vessel 6.  This
Lnterrupulon of the growth of the root cluster 20 leads to
2 permanently dwarfed habit of the plant 16. The reason
or reasons for the interruption in the growth of the roots
as soon as they come inio contact with the.maberial of the
rlant vessel 6 is not completely clear.’ Howbver,
invesuiga.ions seem Lo *ndicate that the soft and elastic
mater;al of the plant vessel 6 "confuses" the roots ag
soon as they reach this material, since cn the one hand

there is no irresistible obstacle encountered which would

divert the root growth in another direction, while on the
other hand the material of the plant vessel 6 is such that
1t 48 not penetrated By the root cluster 20. Rather upon
engaging and making contact with the rubber or sof:,
elastic resistance on all sides as part of theilr natural
tendency to radially extend causes the roots to cease to
grow. In this respect, it is pomsible for strong or thick
roots to penetrate open-celled soft polyurethuane foam, if
used, and to come out on =he other gide; however, the part
of the root thread, which is enbedded in the soft, elas*ic
material, forms practically no root hairs. If the soft
elastic material 1s provided with an exterior impene*rable
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coating which is applied without any intervening gap, this
growth will also halt at the inner side therecf. On the
other hand, the tiﬁ of the thick root may emerge at the
peripheral or side surface 8 and will grow some distance
inéo the surrounding water before the growth is halted.
Root hairs will likewise not be formed at the tip, which
has penetrated, to any substantlal exten:, as long as the
tip does not come across any nu:trient substances bus only
tap water, £or example. The uptake ©f nutrient substance
via root halrs may therefore be limited to the plans
cavity 18 and it {8 possible to ensure that the growth of
the plant 16 is limited, )

- It is preferred for the material of the plant vessgel
€ to be able to take up and ralease water, but for water

not to be able to flow through it due to the presence of
the coating 8', and in this way prevent any overwataring

" of the plant..

As indicated in FIG. 2, a component 36 of porous
material, such as, for example, fired clay, is applied ¢o
a bottom surface 38 of the receiving vessel 4., The .
arrangement of the component 36 on the bostom surface 38
may be one in which the component 36 ls formed integral
with the receiving vessel 4 at i{ts bottom surface 38. as
&n alternative to this, as marked with a dashed line in
FIG. 2, the component 36 may be separate and rest on the
bottom surface 38 of the receiving Qeasel'é.

As shown in FIGS. 1 and 2, the componmant 36 extends
through the plant vessel 6 in such a way that an upper end
part 40 of the component 36 extends into the plant cavity
18. Preferably the component 36 has the form of a frustunm
of a circular cone or the contour thereof, and a recelving .
passage opening 42 in the plant vessel 6 has a cylindrical
contour so that on inser=ion of the plant vessal 6 into
the receiving vessel 4 (with motion of the component 36
meving thrOugh the plant vessel 6 at. the passage opening
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42) there will be a deformatlon of the passage opening 42
and therefore a liguid tight engagement of the plant
vessel 6 at the passage opening 42 on the componen: 36.

Still referring to the drawing an account will now
be given of the effect of the component 36 in connection
with the plant vessel 6 in more detail.

First, the plint vesgel 6 is inserted into the
porous receiving vessel 4 so that the component 36 extends
through the plant vessel 6 by way of passage opening 42.
Next, the plant 16 is put in place and the plant cavity 18
is filled with some sultable substrate. The gap or inter-
mediate space 12 between the side wall 8 of the plant
vessel 4 and the side wall 10 of the recelving vessel 4 is
£illed with water, theigap 12 serving as a reservoir for
nolsture, which may readily'be checked'by eje and only
occasionally has to be topped off with water. To make i%
easier to keep a check on the water level in the gap 12
and to facilitate topping off, the plant vessel 6 is made
with a recess at one edge so that, as shown in FIG., 3,
there is a filling.cnening 44, in which a water level
indicator can be mounted and which is used for toPDing of £
the gap 12 with water. .

In the illustrated embodiment of the plant pot 2 of
the present inveniion in accordance with FIG, 1 bosses or
formztions 46, (hereinaf:ter simply spacers 46) are formed
on the bottom surbace_BB of the recelving vessel 4. The
Presence of these spacars 46 resuls 8 in a gap 12' being
formed under :he plan: vessel 6 as well, such gap 12' also
being kept £ull of water. ,

The material of the plant vessel 6 is, in the case
of the present example, elther comple.ely or substantially
impermeable to water in order o keep the plant cavity 18

. from being swamped with water 1£ there is an overly high

35

water lavel ip the gap 12, from 1t and through the
material of the plant vessel 6, The supply of liquid from
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the gap 12 or 12' to the plant cavit ty 18 1s by way of %he
component 36 in such a way that the water coming from the
gap 12' penetrates the porous material of the component
36, rises by caplllary action or the like in +he component
36 and then is discharged from the end part 40 of the
component 36 to the substrate in the plant cavity 18 of
the root cluster 20, as is diagrammatically indicated in
FIG. 2 by the arrows denoting the directions of flow. In
thls respect, it is especially o be noted that the wa=er
supply through the component 36 into the plant cavity 18
depends on the moisture content of the substrate in the
plant cavity 18, that is to say, the drier the substrate
in-the plant cavity 18, <he greater the supply of water
through the component 36 due to a suction effec: of the
substrate, and vice versa. "Desiccation or cverwataring of
the plant 16 is thus practically eliminated since the
plant 16 is able ﬁo draw its water as needed auéomatically
from the gap 12, _ _ A

Also, the supply of nu:rient substances is dlrec ly
from above, {.e., by the introduction of n utrient

‘substances into the plant cavity 18. 1In this'respect.

slow écting manuras with an ion-exchange action have
proved to be particularly satisfactory, from which the
respective nutrient substances are dissolved out by the
root secretion of the plant and “hen absorbed.

It is possible for the {llustrated embodiment of the
Plant pot 2 to be varied o incorporate a number of
dlfferent modifications and variations all coming within
the scope of the present inventien, ,and which will be
briefly touched upon hereinafter.

If the plant 16 to be grown has only a low water
requirement, it would be possible to dispense with the
spacers 46 so that the plant vessel § would rest direcbly

on the bottom surface 38 of the receiving vessel 4. The

supply of moisture from the gap 12 to the component 36
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would then be through the porous material of the receiving
vessel 4 in the zone between its bottom surface 38 and the
bottom surface 30.

I« would furthermore be possible to have two or more
components 36, extending through the plant vessel 6 for
large plants 16 or plants 16 with a heavy water
requirement. ‘

It would also be feasible for the component 36 not
0 be made integral with the botiom surface 38 of the
receiving vessel 4 so that there could be provided a
nunber of components 36, which would have differing
degrees of porosity f£or the purpose of adapting the
release of water from the gzp 12 or 12' to the plant
cavity 18 to meet the respective requirements.

As noted earlier, 1t 1ls also possible for the
receiving vessel 4 to be fashloned of a non-porous

" material, such as, for example, resin. HEowever, in this

respect, it is o be borne in mind that the spacers 46
must be provided in order :o make it possible for the

“water in the gap 12 to make its way through the gap 12'

and the compenent 36 to the plant cavity 18,

- It is also possible for the shape of the receiving
vessel 4 and of the plant vessel 6, respectively, to be
ther than rectangular as shown in FIG. 3. The réceiving
vessel 4 may also be circular, oval or have some cther

. form pleasing to the eye.

As a further modification, 1t would be possible to
have a number of plant cavities 18 if the.receiving vessel
4 and the plant vessel 6 were large enough f£or this and
thls plant pot construction would then lend itself to the

: forming of a floral or foliage arrangement.

Finally, if the recei%ing vessel 4 is formed of a
resin, by e.g. injection molding, the component 36 may'
be formed integral with the bottom surface 38. In this

_case, if the resin material used is not a porous mate-

:rial, some sort of passageways, e.g. in the form of ax-



WO 86/05355 PCT/EP86/00119

17

1 ially extending slits or grooves can be formed e.g. on
the outer circumferential surface of the component 36 in
order to open a passage for the water from gap 12 or 12°
into the plant cavity 18.
5 - -
In summary, the plant pot 2, as described hereln,
makes possible the cultivation of Plants with a
permanently dwarfed habit in an extremely facile ana
troublefree ménner, 1t only being neceasar? to keep an eys
10 on the water level in the gap 12 and, if appropriate, to
replenish water or the slow acting manure in the plant
cavity 18 occasionally. The supply of the plant with the
'moisture in the form of water as needed for it from the
g&é 12 is something that takes place continuocusly and at a
15 controlled rate through the compenent 36, the supply rate
of water to the substrate and the root cluster 20 atiany
glven time being governed by the requirements of the plant
in an optimum manner. Thus, there i1s no risk of the plant
drying out or the roots suffering under swampy conditions,
20 The use of +he s0f: and elastic material for the
Plant vesgel 6 Prevents conveluting growth of the roots at
a2 minimum of expense, so that the plant may be kept in a
healthy state despite the bermanently dwarfed habit.

25

30

35
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CLAIMS

1. A plant pot for the cultivation of a plant with a
dwarfed growth habit comprising: a plant vessel defining a
plant cavity therein, said cavity having a volume less
than that needed to accommodate an amount of nutrient
substrate sufficient for full growth of said plant, said
plant vessel, at least on an inner surface thereocf, being
made of a soft and elastic material such as soft foam,
rubber or the like.

2. The plant pot of claim 1 wherein sald soft and
elastic material is able to absorb and release water.

3. The plant pot of claim 1 wherein said plant
veszel has a coating on an outar surface thereof, said
coating being 1mpermeable to water.

4, The plant pot of claim 1 wherein said scft and
elastic material is at least- snbstantxally impermeable to
water. . - .

5. The plant pot of claim 1 further comprising a
receiving vessel into which said plant vessgel is placed.'

6. The plant pot as c¢laimed in claim 5 wherein said
soft and elastic material is mechanically supported and
held in place cn an outer surface thereof by said '
receiving vessel. .

7. The plant pot of clalm 5 comprlslng spacers
placed between a bottom surface of said receiving vessel
and a bottom support surface of said plant vessel,

8. The plant pot of claim 5 wherein said receiving
vessel is made of a porous material with an impermeable
coating on an outer surface therecf.

9, The"plant pot of claim 8 wherein said receiving
vessel 1s made of fired clay. :

10. The plant pot ¢0f claim 5 wherein said'raceiving :
vessel is made of synthetic resin, , :

1l. The plant pot of élaim.S wherein said receiving
vessel is impérmeable to water,
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1 12. The plant pot of claim 5 wherein a filling gap
for water is provided between an outer peripheral wall
of said plant vessel and an inner peripheral wall of
séid receiving vessel.

5 13. The plant pot of claim 12 further comprising at
least one supply means for the continuous angd
rate-controlled supply of water from said gap to said

plant cavity. o
14, The plant pot of claim 13 wherein said supply
10 means has a water supplying component extending through a
wall of said plant vessel and containing bpassageways for
penetration of water therethrough.
15. The plant pot of claim 14 wherein saigd
passageways are in the form of pPores in a porous material
156 and/or in the form of channels,
: "16. The plant pot of claim 14 wherein said water
;supplying component extends from a buttom surface of the
'receiving vessel.
17. The plant pot of claim 15 wherein said water
20 supplying component is molded integrally on the receiving
vessel,
18. The plant pot of claim 15 wherein saidg water

supplying component has the form of the frustum of g
cone, =

25 19. A plant pot for the cultivation of a plant with
2 dwarfed growth habit compriging: a plant Qessel defining
2 plant cavity therein, said cavity having a volume less
than that needed to accommodate an amount of particulate
substrate sufficient for full growth of said plant, said

30 Plant vessel having an inner surface and an outer surface
and comprising, at least on said inper surface théreof,
soft and elastic means for preventing encireling, girdling
igrowth of roots by enabling outgrowing roots to engage and .
move’ said soft, elastics means and then form small root

35 fibers instead of growing along said inner surface around
said vessel and means, at least on said outar surface

Ehereof, for preventing water from permeating through said
, outer surface,
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20. The pot of claim 19 wherein said plant cavity
has a volume no greater than 100 cec,

21, The pot of claim 19 wherein said soft and
elastic means comprise polyurethane foam. '

22, The pot of claim 19 wherein said soft and
elastic means comprise rubber.

23, The pot of claim 18 wherein sald soft and
elastic matﬂrial is able to absorb and release water,

24, The pot of claim 19 wherein said soft and
elastic material is at least substantially impermeable to
water. '

25. The pot of claim 19 further comprising a’

receiving vessel into which said plant vessel is placed.

26. The pot of claim 25 wherein sald soft and

elastic material is mechanically supported and held in ,"

place on 'an cuter surface thereof by .said receiving vessel,

27. The pot of ‘claim 25 conprising spacers placed
betweén a bottom surface of sald receiving vessel and a
bottom support surface of said plant vessel, - _

28, The pot of claim 25 wherein said receiving
vessel is made of a porous material with an impermeable
coating on an outer surface thereof, .

29. The pot of claim 28 wherein said recezv;nq-
vessel iz made of fired clay,

30. The pot of claim 25 wherein sald receiving
vessel is made of synthetic resin. -

3l. The pot of claim 25 wherein said receiving
vessel is impermeable to water,

32, The pot of claim 25 wherein é filling gap for
water is provided between an outer peripheral wall of said
plant vessel and an inner perzpheral wall of said
receiving vessel,

33. The pot of claim 32 further comprising at least
one supply means for the continuous and rate-controlled
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1 gupply of water from said gap to said plant cavity,

34. The pot of claim 33 wherein said supply means has

a water supplying component extending through a wall of
5 said plant vessel and containing passageways for
penetration of water therethrough.

35. The pot of claim 34 wherein said passageways are
in the form of poreS in a porous material and/or in the
form of channels.

10. 36. The pot of claim 34 wherein said water supplying
| component extends from a buttom surface of the receiving
- vessel. ‘

' 37. The pot  of claim 35 wherein said water supplying
fcomponent is molded integrally on the receiving vessel.
15! 38. The pot of claim 35 wherein said water supplying

- component has the form of the frustum of a cone.

{_—_39. "'"he :la.n‘- pot of claim 19 whorein said plant
jveséel ig impermeable to nutrient  substances,
: 40. The plant pot of claim 19 wherein said
20 particulate substrate is veolcanic ash.
§ 41, The plant pot of ¢laim 19 wherein said

particulate substrate is sand,

42, The plant pot of clainm 19 wherein said
particulate substrate is clay granules. . =
25 43, The plant pot of clalm 19 wherein said means for
preventing water penetration comprises a paint,
44, The plant pot of claim 19 wherein said means for
preventing water penetration comprises a laguer £ilm.
| 45, The pot of claim 19 wherein said means for
30 Preventing water penetration comprises a glaze,
46. A plant pot for the cultivation of a plant with
a dwarfed habit comprising: a thick walled plant vessel
“having a small plant cavity therein, said cavity having a
‘small volume relative to the volume of the plant vessel,
35 Sald cavity volume also being less than that needed to
_accommodate an amount of particulate substrate sufficient
for full'growhh of said plant, said plaﬁt vessel being
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made of a soft elastic material, and a layer, on an outer
surface of said thick walled plant vessel, made of a water
impermeable substaﬁce. : o

47. The plant pot of claim 46 further comprising a
receiving vessel having a cavity with a volume larger than
the volume of said plant vessel, said plant vessel being
received in said receiving vessel, means for maintaining
said plant vessel separated from said receiving vessel to
areake a space therebetween, and liguid Bupply means
communicating said space with saig plant vessel cavity for
providing a continuous and rate controlled supply of

‘liquid from said space to said plant vessel cavity.

- 48, A method for culturing a plant with a dwarfed
habit comprising the steps of: providing a plant vessel
having a plant cavity which is diminutive in size as
compared. tS the- dimension of a'cavity reguired far full
growth of a plant; preventing gi:dling'and encirecling
growth of plant roots in said cavity by providing said
plant vessel with a soft elastic thick wall facing and
forming said cavity such that roots of a plant while
growing will engage and move said wall and then form small
root fibers; placing a small plant and particulaté )
substrate within the plént cavity of the piant vessel with
roots of the plant fanned out within the cavity; ﬁroviding
ligquid communication means through said plant vessel;
providing liguid in a rate contzolled manner in saigd
cavity through saig liquid communication means; and
providing nutritive substances to the plant by dispersing
same into the UPper surface of the particulate substrate
in the plant vessel within which the plant is rooted,

*r
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