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Abstract

A system for the cultivation of plants, comprising: a cultiva-
tion table (22), in which the plants to be cultivated have been
placed at least for the time of the growing stage; growing
substrates (11) in which the seeds of the plant are sown and
which are placed at the initial end (26) of the cultivation table
for germination; and elongated troughs (1) which hold the
growing substrates (11) in which troughs also the seeds and
seedlings of the plant as well as the grown plants are placed
during both said germination and said growing stage. In the
method for cultivation of plants in a greenhouse, a growing
supstrate (11) for the cultivation of plants is placed in an
elongated trough (1), and seeds of a plant are sown in said
growing substrate placed in the trough. In the system and the
method, an elongated trough is used, comprising an
elongated chamber (2) limited by two side walls (3, 4) and a
bottom (5), and being totally open at the top.

(F1g. 4)
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SYSTEM FOR THE CULTIVATION OF PLANTS

Field of the invention

The invention relates to a system for the cultivation of plants.

Background of the invention

In prior art, the cultivation of leaf vegetables in greenhouses is based on the
use of, for example, elongated pipes, the side surface of the pipe being
equipped with openings, in which seedlings are placed. The seedlings of
plants are placed in the openings in the pipe, each seedling with a root ball
consisting of e.g. soil. Normally, the root ball is also enclosed in a supporting
structure, which is e.g. a mesh-like pot. Said pot is made of, for example,
plastic, but also compressed peat or the like can be applied. The seed of the
plant is sowed in said pot which has first been filled with e.g. peat. The peat
is used as the growing substrate for the seed and the seedling. The pots are
placed in cells which are brought for germination into e.g. a chamber at a
suitable temperature and under conditions favourable for germination. The
cells are, for example, boxes equipped with cavities for the pots. After the
germination, the cells are placed on a seedling table, where the seedlings are
irrigated from above. After this, the pots with the germinated seedlings are
removed from the cells and placed in openings in the pipes.

A seedling that has grown to a sufficient size, with its root ball and the pot, Is
placed in the pipe, whose openings have room for several seedlings In
succession. The pipe is placed on a cultivation table in a greenhouse, where
the seedling of the plant is allowed to grow until the plant is ready for
harvesting. Normally, automatic cultivation tables are used, which
automatically take care of the irrigation of the plants and transfer the pipe
forward, wherein the direction of movement is transverse to the longitudinal
direction of the pipe.

Furthermore, the seedling tables change the distance between the pipes so
that when the plant grows in size, the distance between the pipes is also
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increased automatically. Normally, at the initial end of the cultivation table,
the seedlings are placed in the pipes, and the pipes are also as close to each
other as possible; and at the terminal end of the cultivation table, the plants
are collected from the openings of the pipes, together with the root ball and
the pot, and the pipes are spaced from each other. The empty pipes are

brought to the initial end of the table for filling again, possibly preceded by
washing of the pipes.

The pipe used for growing is, for example, a tubular structure whose top
surface has been drilled or punched to provide openings, in which the
seedlings, together with the root ball and normally also with a pot, can be
inserted firmly. The roots of the seedling, which are in the root ball, are
placed inside the pipe, to which irrigation water is led. The roots of the
seedlings take in the water they need, and excess water can be drained
along the pipe. In an example, irrigation water with nutrients is led into the
pipe via its first end, and excess irrigation water is drained from the pipe via
its opposite second end. The pipe is made of, for example, plastic, by
applying, for example, extrusion as the manufacturing method.

Publication DE 8901847 U1 presents an example of a pipe used for
cultivation, where the bottom part and the top of the pipe are made of two
different pieces which are joined together. The cover is provided with
punched holes, in which the seedling and its root ball as well as the pot
enclosing the root ball can be inserted. The cross-section of the bottom part

of the pipe can be, for example, a U shape or an H shape, with either vertical
or slightly slanted side walls. The shape of the bottom of the bottom part is,

for example, horizontal or a V shape.

The use of the pot, the filling of the pot with peat, the sowing of a seed in the
peat, moving the pot to the germination process and from it to e.g. a seedling
table (utilizing e.g. cells which hold several pots in the process), and further
moving the seedling with its pot into the openings of the pipe and onto the
cultivation table, and finally, for the harvesting, also removing the finished
plant with its pot from the pipe, are steps of cultivation of plants, for example,
in greenhouses, in the case of cultivation of leaf vegetabies and particularly
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lettuce. It is difficult to automate the above presented steps, or to reduce
them in number, for efficient cultivation.

Documents GB-2026831-A, US-4476651-A and GB-1523624-A disclose
elongated troughs or pipes with pots for seedlings.

Brief summary of the invention

The system according to the invention for cuitivation of plants is presented in
claim 1.

Now, furthermore, a solution is presented, by which the cultivation of e.g. leaf
vegetables in greenhouses can be made significantly simpler and more effi-
cient. In addition, the present solution makes it possible to automate several
steps of the cultivation.

A particular feature in the solution is to apply, in the cultivation, an open
trough, in which the growing substrate needed by the plant is placed. Pref-
erably, the substrate is placed in the trough automatically. The plant is in the
trough both as a seed and as a seedling, and as a plant ready for harvesting,
so that it is possible to reduce manual work stages and to automate the

manipulation of troughs.

In an embodiment of the solution, a seed is sowed in a trough which is pro-

vided with a growing substrate needed by the seed. Said trough is also used
during germination, and the seedling is allowed to grow in it until it is ready

for harvesting. Preferably, the trough is open at the top, either entirely or
almost entirely, so that the planting distance between two seeds can be
selected freely. Because the trough is open at the top, the growing substrate
can be easily installed in it, particularly also with an automated apparatus.

In an advantageous embodiment of the solution, the substrate is an elon-
gated band-like element. Preferably, an apparatus is available, by means of
which the element is first formed and then inserted, lowered or dropped into
the trough, through the open side of the trough.
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In an embodiment of the solution, the band-like growing substrate Is cut out
of one or more sheet elements, for example by sawing. The material of the
growing substrate is, for example, insulation material used for building con-
struction, supplied in sheet elements and consisting of mineral wool. The
growing substrate can also consist of soil or peat.

Description of the drawings

Figure 1 shows a cross-section of a trough, seen at the end of the trough;

Fig. 2 shows an elongated trough and its structure;

Fig. 3 shows a cross-section of a trough, seen at the end of the trough and
holding an elongated substrate;

Fig. 4 shows one end of an elongated trough, holding an elongated growing
substrate;

Fig. 5 shows a reduced view of an apparatus configured to form growing
substrates and to place them in a trough;

Fig. 6 shows, seen from above, a reduced chart on a system which can be
applied in a greenhouse; and

Fig. 7 shows a detail of the system of Fig. 6, particularly a cultivation table
and devices for manipulating troughs.

Detailed description of the invention

Figure 1 shows a trough 1 according to the present solution, comprising a left
side wall 3 and a right side wall 4, which are parallel and in this example also
vertical in their use position. The side walls are spaced from each other, and
they are joined by a bottom 5 which is horizontal. The bottom 5 is connected
at a distance from the lowermost ends of the side walls, making up an
H shape. A chamber 2 is left between the side walls and above the bottom, In
which space the growing substrate needed by the plant and the seed are
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placed. The side walls 3 and 4 can also be slightly oblique and tilted towards
each other. The bottom can also be oblique or it has a V shape.

The trough 1 does not have a cover, but pieces can be placed between the
uppermost ends of the side walls, such as supports, bridges or braces, to
support the side walls, the substrate placed in the chamber, or the growing
plant. Said pieces can be, for example, rigid plates, sticks or bands. In an
example, said pieces constitute covers which are placed between the plants.
In this example, the side walls are provided with collars 7 extending in the
direction of the chamber 2, facing each other. The collar 7 is placed at the
upper end of the side wall. A locking piece can be placed between two
opposite collars 7 to hold the growing substrate in the chamber 2. The
locking piece is, for example, a rigid plate, stick or band placed on the
growing substrate.

Preferably, one or more supports 6 are provided on the bottom of the cham-
ber 2. fixed to the bottom 5, lifting the support off the bottom 5 and forming
one or more air passages between the bottom 5 and the growing substrate,
through which passages irrigation water can also flow.

The trough 1 is preferably made of plastic by extrusion, wherein the cross-
sectional shape of the trough 1 of Fig. 1 extends continuously over the whole
length of the elongated trough 1, as shown in Fig. 2. In another example, the
trough 1 is made of aluminium by extrusion. The length of the trough 1 Is
multiple compared with the width of its chamber 2 or the height of the side
wall. In the example of Fig. 2, the first end 8 of the trough is closed with a
vertical cover 9. At the end 8 of the trough, irrigation water can be suppiied,
flowing through the whole trough 1 and the chamber 2 and exiting from the
second end 7 of the trough. The second end 7 can be provided with, for
example, a recess 10 to facilitate the draining of irrigation water from the

trough.

In Fig. 3, the growing substrate 11 is placed on top of supports 6 In the
chamber 2. The growing substrate 11 is placed or lowered in the chamber 2
via the open top of the trough 1. In this example, the width of the growing
substrate 11 is configured such that the substrate can be dropped in place
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between the side walls from above the trough 1, and if necessary, it fits
between the collars 7. The height of the growing substrate 11 is configured,
for example, such that the substrate is placed under the uppermost ends or
collars 7 of the side walls. |

In an example and Fig. 4, the growing substrate 11 is an elongated or band-
ike element made of a solid porous material and constituting a flexible
structure which is resistant to e.g. bending, at least to some extent, without
breaking. The growing substrate 11 can also consist of a rollable matenal
which is band-like and supplied in rolis. Of the band-like growing substrate, a
suitable length is cut out and placed in the trough 1, or several portions which
are shorter than the total length of the trough 1 are placed in the trough 1. |t
is also possible to place, for example, two band-like growing substrates on
top of each other in the trough 1. The trough 1 is primarily or totally open on
one side (see the open top side in Fig. 1) so that a growing substrate 11 or
several growing substrates 11 can be placed in the trough from a direction
that is transverse to the longitudinal direction of the trough (that is, from

above in Fig. 1).

In an example, the band-like element of the growing substrate 11 is removed
from a sheet element, that is, a sheet 12 shown in Fig. 5, for example by
sawing or cutting. Several band-like elements for the growing substrate 11
are obtained from the sheet 12. Preferably, the thickness of the sheet 12
corresponds to the width of the growing substrate 11 of Fig. 3, and the width
or length of the sheet 12 corresponds to the length of the growing substrate
11 shown in Fig. 4. The height or thickness of the growing substrate 11
shown in Fig. 3 is determined on the basis of cutting of the sheet 12. The
sheets 12 are preferably rectangular sheets.

The material of the sheet 12 and thereby also the substrate 11 is preferably
mineral wool, for example rock wool or glass wool, which is also used as
thermal insulation in a known manner. The material can also be soll or peat.

Figure 5 shows an example of an apparatus, by means of which the cutting
of the growing substrate 11 out of the sheet 12, and the placement of the
growing substrate 11 in the trough 1 are automated. By means of the appa-
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ratus, the feeding of empty troughs 1 in the apparatus and the discharging of
finished troughs 1 from the apparatus are also automated.

The automatic apparatus comprises a magazine 13 In which one or more
sheets 12 are stored, of which sheets the growing substrates 11 are cut out.
In this example, the sheets 12 are vertical, and growing substrates are cut
out of their lower edge 12a. The apparatus is placed in such a way that the
growing substrates 11 are either dropped by gravity or in an assisted manner
into the open trough 1. The moving blade 14 of the cutting device cuts
growing substrates 11 of desired thickness out of the sheet 12, to be guided

into the trough 1.

In the presented apparatus, the weight of the sheets 12 tends to move them
downwards and against moving horizontal stop surfaces 15 and 16. The
distance between the stop surfaces substantially corresponds to the
thickness of the growing substrate 11. The stop surfaces 15 and 16 as well
as the blade 14 are placed one after the other, and the blade 14 is placed
between the stop surfaces. The troughs 11 can also be fed or placed into the
apparatus manually, but it is preferable that the apparatus also comprises
automated members for feeding the trough into the apparatus or discharging
the trough from the apparatus.

According to the example of Fig. 5, and the same principles can also be
applied in other examples presented above, the apparatus comprises a
frame structure or a frame 21, in which the different members and actuators
are placed. The frame 21 is equipped with the necessary guides, actuators,
motors. and electronic control units for effecting the movements of the appa-
ratus and the synchronization or phasing of the functions. In an example, the
movement of the blade 14 is implemented manually, but preferably their
movement is implemented by controlled actuators. In the presented example,
a trough magazine 18 is provided at the first end 19 of the frame, holding

several empty troughs 1 which are aligned next to each other.

Figure 6 shows a system implementing the troughs 1 for the cultivation of
olants; in this case, particularly leaf vegetables should be mentioned. The
system is placed in a greenhouse 36 which is provided with suitable condi-
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tions for growing plants, particularly in view of light, temperature, moisture,
air, irrigation, and nutrients taken in by the plants. The system can be placed
in greenhouse buildings known as such, and partly also in their immediate

vicinity.

Preferably, the system also applies cultivation tables known as such. Prefer-
ably, they are cultivation tables which automatically take care of the irrigation
of the plants and transfer the plants forward, and also change the distance
between the plants in such a way that when the plants grow in size, therr
spacing is automatically increased as well. Cultivation tables of prior art move
pipes whose top surface is provided with a cut or punched opening for the
root ball and the pot of the plant. The troughs according to the new solution,
open at the top, are configured to have such a structure that they are suitable
for being used on said cultivation tables.

The troughs according to the novel solution bring advantages to prior solu-
tions. The structure of the trough, open at the top, makes it possible that the
spacing of the seeds can be selected more freely, depending on the plant.
For cultivation, pipes of prior art were provided with openings which deter-
mined the spacing of seedlings. Previously, pipes were not used for sowing
seeds either, but only germinated seedlings were transferred into the open-
ings in the pipe, with the root ball and the pot. Thanks to the open structure,
the trough can be made narrower than said pipes, so that particularly at the
initial end of the cultivation table, the troughs can be placed more densely
and effectively. With the trough according to the new solution, the number of
handling steps is considerably reduced, because the same trough is also
used for sowing of seeds, in the germination step, and for cultivation of the
seedling. The trough according to the new solution is also suitable for auto-

matic processing.

The system according to the presented example comprises one or more cul-
tivation tables 22, onto which the troughs 1 are placed. On the cultivation
table 22, the troughs 1 are aligned next to each other, and they are placed
across (preferably perpendicularly to) their transfer direction. Preferably, the
cultivation tables 22 automatically take care of transferring the troughs 1 from
the initial end 26 of the table to the terminal end 25 of the table, but the culti-
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vation table can also be one in which the transfers are performed manually
and which forms a support or structure for supporting the troughs. The culti-
vation table 22 can comprise the necessary pipe systems and devices for
supplying irrigation water to the troughs and, if necessary, also means for
receiving excess water from the troughs. At the initial end 26 of the table, the
troughs are adjacent to each other, and at the terminal end 25 of the table,
the troughs are spaced from each other because the plants need more space

than at the initial end 26.

Troughs in which the seeds have already been sown are placed at the initial
end 26 of the table. A germination chamber 23, which is placed above the
cultivation table 22 and the troughs, is also placed at the initial end and is
connected to the structure of the cultivation table as needed. The germination
chamber 23 extends over several troughs and covers them. The germination
chamber 23 can comprise the necessary means and devices for providing
the germination chamber with conditions favourable for the germination of the
seed, particularly in view of moisture and temperature. The germination
chamber 23 can also be a stationary or temporary shield or cover, for exam-
ple a plastic covering placed on the troughs. Preferably, the dimensions of
the germination chamber can be changed.

By means of the troughs, the germinated seeds are gradually transferred out
of the germination chamber, and the seedlings continue to grow as long as
they are moved towards the terminal end 25 of the table. Preferably, after the
germination chamber 23, the seedlings are also irrigated from above, for
example by means of spraying, atomizing or sprinkling. The means and
devices 24 needed for irrigating the seedlings are placed above the cultiva-

tion table 22, at least at the initial end 26 of the table. Preferably, the devices
24 can be controlled in such a way that the dimensions of the area to be irri-

gated can be changed.

In the example of Figs. 6 and 7, the system also comprises transfer means
28, by means of which the trough 1 can be removed from the cultivation table
22 and transferred to a desired position or location. Preferably, a belt con-
veyor is provided, which also has a lifting movement for lifting the trough off
the cultivation table 22. In another alternative, a lifting device is provided at
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the end of the cultivation table for transferring the trough to the transfer
device 28. In a third alternative, the cultivation table 22 is provided with a lift-
ing or lowering movement for transferring the trough to the transfer device
28. The transfer devices 28 can be part of the structure of the terminal end

25 of the table.

The system also comprises transfer means 27, by means of which the trough
1 can be brought to the cultivation table and laid onto the cultivation table 22.
Preferably, a belt conveyor is provided, which also has a lowering movement
for lowering the trough onto the cultivation table 22. In another alternative, a
ifting device is provided at the end of the cultivation table for moving the
trough from the transfer device 27 onto the cultivation table 22. In a third
alternative, the cultivation table 22 is provided with a lifting or lowering
movement for transferring the trough from the transfer device 27 onto the
cultivation table. The transfer devices 27 can be part of the structure of the

initial end 26 of the table.

Preferably, the transfer devices 27 of two or more adjacent cultivation tables
22 are arranged one after the other, and the trough is conveyed substantially
transversely to the longitudinal direction of the cultivation table. The trough Is
conveyed to the desired cultivation table 22 via the transfer devices 27 of one
or more other cultivation tables 22.

Preferably, the transfer devices 28 of two or more adjacent cultivation tables
22 are also arranged one after the other, and the trough is conveyed sub-
stantially transversely to the longitudinal direction of the cultivation table. The
trough is carried away from the cultivation table 22 in such a way that Is car-
ried via the transfer devices 28 of one or more other cultivation tables 22 to
the desired position or location. The transfer devices 27, 28 are preferably

elongated conveyors, for example belt conveyors.

The system also comprises a position 30 in which the grown-up plants are
collected from the troughs and are, if necessary, also packed, preferably
without the roots. The plants are cut off the growing substrate, in which the
roots of the plants remain. The operation is typically manual, but at least par-
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tial automation for cutting off and coliecting the plants is possible by means of
various devices.

In a station 31, the old growing substrate is removed from the troughs and
collected for further processing. The emptying is preferably done by machine,
for example by turning the trough upside down. The detachment of the
growing substrate can be facilitated by shaking, brushing, water jets, air
blows or suction, or by scraping, and a combination of these methods is
applied by the apparatus. The operation of the station 31 can also be manual
and based on the use of various tools.

In a separate station 32, the washing and cleaning of the troughs are per-
formed, or the washing functions are combined in the station 31. The wash-
ing and cleaning can be intensified by brushing, water jets, air blowing or
suction, and any combination of these methods can be applied by the appa-
ratus. The operation of the station 32 can also be manual and based on the

use of various tools.

In a station 33, a new growing substrate is placed in the trough. In the station
33, it is possible to apply, for example, the apparatus of Fig. 5, whose
operation is controlled manually, or at least some of the functions are auto-
mated. The operation of the station 33 can also be manual and based on the
use of various tools. The material of the growing substrate is in the form of

either a sheet element or a roll. Preferably, the growing substrate is cut either
manually or by machine out of the sheet element, which provides several
growing substrates. If necessary, ready-to-use growing substrates are

obtained from a supplier.

In a station 34, the seeds are sown directly into the growing substrate in the
trough. The operation of the station 34 can also be manual and based on the

use of various tools or sowing devices. Preferably, the sowing device is
automatic and it applies, for example, underpressure and/or pressurized air
for guiding the seed into the substrate.

Between the stations and in desired locations at the initial end and the termi-
nal end of the cultivation table, a required number of transfer devices is pro-
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vided, for example conveyors for transferring the trough to and from the sta-
tion. Figure 7 shows, for example, swinging conveyors 29 and 36 which turn
the trough into a desired position and feed it forward. The space required by
the system is made as small as possible when the trough is carried in the
longitudinal direction, for example from the terminal end 25 of the table to the
initial end 26 of the table. Also at the stations, the position of the trough
remains unchanged, being parallel to the longitudinal direction of the
cultivation table. If necessary, for example between stations, the trough Is
transferred in the lateral direction, but preferably its orientation is not
changed. Between the stations, buffer storages may be provided for storing
several troughs adjacent to each other. If the directions of the cultivation
tables vary or there is a need to turn the trough 180°, the direction of the
troughs is controlled by the gravity bucket conveyors.

In the system, it is possible to implement either all or a part of the above-pre-
sented functions. The circulation of the troughs in the system is preferably
continuous. The stations and devices may be operated manually or
automatically, but preferably the operation is either totally or almost totally
automatic, and for example only the cutting of the plants off the growing
substrate is manual.

In the implementation of the system, it is possible to apply electronic, pneu-
matic or hydraulic actuators and, if necessary, also programmable control
devices which investigate, for example by means of sensors or switches, the
status of the devices and control the actuators in a predetermined way.
These devices will not be explained in more detail, because their selection,
assembly and placement are obvious as such. The above presented descrip-
tion provides sufficient instructions for implementing the different functions of
the devices so that a person skilled in the art can implement them and make
the more specific selections for, for example, the actuators and the control or

control devices needed by them.

The invention is not limited solely to the above-presented examples, alterna-
tives or embodiments, but it can also be applied within the scope of the tech-
nical features of the appended claims.
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Claims:

1. A system for the cultivation of plants, comprising:

a cultivation table for cultivating plants;

elongated troughs having growing substrates provided with seedlings
of the plant and placed in the elongated troughs, which elongated troughs are
placed at the initial end of the cultivation table for providing a growing stage;

elongated troughs having growing substrates provided with further
grown plants and placed in the elongated troughs, which elongated trougnhs
are placed at the terminal end of the cultivation table;

elongated troughs having growing substrates provided with sown
seeds of the plant, with a selected spacing between the seeds, and placed in
the elongated troughs, which elongated troughs are placed at the initial end
of the cultivation table for a germination stage; and

a germination chamber placed at the initial end of the cultivation table
for providing the germination stage, which germination chamber is configured
to germinate the sown seeds of the plant to seedlings of the plant, and which
germination chamber is connected to the cultivation table and extends over
several elongated troughs for covering them;

wherein the cultivation table is equipped with devices for supplying
irrigation water to the elongated troughs,;

wherein each growing substrate is an elongated band-like element;

wherein the elongated troughs are aligned next to each other on the
cultivation table and the elongated troughs are placed across their transfer
direction; and

wherein the cultivation table is configured to automatically transfer the
elongated troughs from the initial end of the cultivation table to the terminal
end of the cultivation table.

2. The system according to claim 1, wherein the elongated trough is open at
the top and provides a freely selectable spacing for the seeds of the plant.

3. The system according to claim 1 or 2, wherein the system further
comprises devices for irrigating the seedlings of the plant, placed at least at
the initial end of the cultivation table and configured to irrigate the seedlings
of the plant from above.

CA 2839505 2018-11-26
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4. The system according to any one of claims 1 to 3, wherein the system
further comprises automated devices configured to sow seeds of the plant
into the growing substrates placed in the elongated troughs.

5. The system according to any one of claims 1 to 5, wherein the system
further comprises automated devices configured to place the growing
substrates into the elongated troughs.

6. The system according to any one of claims 1 to 5, wherein the system
further comprises an automated cutting device configured to cut the growing
substrates out of sheet elements and to place the growing substrates into the
elongated troughs.

7. The system according to any one of claims 1 to 6, wherein the cultivation
table further comprises a conveyor placed at the initial end of the cultivation
table and configured to bring the elongated troughs, in which the growing
substrates with the sown seeds of the plant are placed, to the cultivation
table.

8. The system according to any one of claims 1 to 7, wherein the cultivation
table further comprises a conveyor placed at the terminal end of the
cultivation table and configured to convey the elongated troughs, in which the
further grown plants are placed, away from the cultivation table.

9. The system according to any one of claims 1 to 8, wherein the sysiem
further comprises devices for washing elongated troughs, and devices for
removing the growing substrate from the elongated trough.

10. The system according to any one of claims 1 to 9, wherein the system
further comprises conveyor devices configured to convey the elongated

troughs from one station to another.

11. The system according to claim 1, wherein the cultivation table further
comprises:

CA 2839505 2018-11-26
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a conveyor placed at the initial end of the cultivation table and
configured to bring the elongated troughs, in which the growing substrates

provided with the sown seeds of the plant are placed, to the cultivation table,
and

S a conveyor placed at the terminal end of the cultivation table and
configured to convey the elongated troughs, in which the growing substrates
provided with the further grown plants are placed, away from the cultivation
table.

10 12. The system according to claim 11, wherein the elongated troughs are
configured to be conveyed to the cultivation table substantially transversely in
relation to a longitudinal direction of the cultivation table, and the elongated
troughs are configured to be conveyed away from the cultivation table
substantially transversely in relation to the longitudinal direction of the

15  cultivation table.

13. The system according to claim 11, wherein the system further comprises:
automated devices configured to place the growing substrates into the
elongated troughs; and
20 automated devices configured to sow seeds of the plant into the
growing substrates placed in the elongated troughs.

14. The system according to claim 11, wherein the system further comprises:
an automated cutting device configured to cut the growing substrates

25 out of sheet elements and to place the growing substrates into the elongated
troughs; and

automated devices configured to sow seeds of the plant into the
growing substrates placed in the elongated troughs.
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