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Hydroponics system, use of such a system, and a method for the germination of seeds, and growth
of sprouts, seedlings, and plants

The present invention relates to a hydroponics system for the germination, and growth of seeds into plants. The
hydroponics system comprises a container comprising a receiving space. It further comprises a first wall element
dividing the receiving space in a lower section arranged for receiving a gas and an upper section arranged for
receiving a liquid. This first wall element is provided with first openings, allowing for a gas-liquid communication
between the lower and upper section. The system further comprises a connection arrangement arranged for
connecting a gas pressure device to the lower section. The system further comprises a support member arranged
for maintaining the seeds and plants at a predefined distance above and substantially parallel to the first wall
element. The support member comprises second openings for allowing humidification of seeds and roots and
roots to grow through the second openings. The system further comprises a cover arrangement arranged for
delimiting the hydroponics system at an upper side thereof. The cover arrangement, together with the container,
encloses the support member. The present invention further relates to the use of such a hydroponics system, and
to a method for the germination, and growth of seeds into plants.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en
schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende stukken.
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TITLE Hydroponics system, use of such a system, and a method for the

germination of seeds, and growth of sprouts, seedlings, and plants

TECHNICAL FIELD

The present invention relates to a hydroponics system for the
germination of seeds, and growth of sprouts, seedlings, and plants. The present
invention further relates to the use of such a system for the hydroponic germination of
seeds, and growth of sprouts, seedlings, and plants. The present invention furthermore
relates to a method for the germination of seeds, and growth of sprouts, seedlings,

and plants.

BACKGROUND

Hydroponics is a type of horticulture which involves the sprouting or
growing of plants without soil, by using water or water-based mineral nutrient solutions.

Nowadays, there exists a multitude of types of hydroponics systems.
In all systems overall plant growth is understood to consist of two distinct cycles: a
germination cycle and a growing cycle. In the germination cycle the seed is sprouting,
developing its first root and a stem (since the stem is not yet exposed to light, and therefore
no chlorophyl has been generated, the stem is basically colourless, or very light in colour).
The sprout then develops into a seedling (seedlings, usually exposed to light, therefore
producing chlorophyll, are green (and f.i. red in case of beetroot seedlings)). Seedlings
are also called microgreens. In the growing cycle a sprout develops into a seedling
and a seedling develops into a mature plant. A mature plant may be a flowering and/or
fruit-bearing plant.

Most hydroponics systems require plants or at least sprouts in their
growing cycle. Seeds are germinated first, separately, in a different system, a so-called
nursery, and then transplanted to the actual hydroponics system where the plants or
sprouts can grow.

An example of this is the Nutrient Film Technique (NFT). See for
example GB1245581. After germination and sufficient growth, plants are placed into
nutrient-rich water channels wherein a very shallow stream of water containing
dissolved nutrients (the nutrient film) is re-circulated past the bare roots of plants, such

that a thick root mat develops. Other examples are Deep Water Culture, in which the
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plants roots are submerged in water comprising nutrients continuously, and ebb and
flow systems, where the plant roots are drenched in water just a few times a day.
These systems thus involve external input, such as manual labour or an automated
environmental or set-up alteration, in order for the sprouts or plants, grown in another
system to be transplanted to the hydroponics system.

Further, in hydropanics systems, in addition to water, a solid medium
may be used. Rock wool is the most widely used medium in hydroponics. Other
examples of mediums used are wood fibre, sheep wool, coconut coir, rice husks,
perlite, vermiculite, pumice, sand, and gravel. These systems thus require materials
which will be used up, removed and disposed of or processed for recycling. The use,
removal, disposal and/or recycling of a solid medium also involves additional manual
or automated operation.

To avoid the growing of plants in easily contaminated, stagnant or
reused water, a refinement of the aforementioned examples of hydroponics systems
is the use of bubbles to oxygenate water to promote growth. See for example
WO02020100193. The main disadvantage of this modification, is, again that it requires
plants or at least sprouts to be transplanted from another system where the initial
seeds were sprouted to the hydroponics system.

US4057930A describes, on the other hand, an apparatus for the
germination of seeds in order to cultivate sprouts (fig. 5, 8 and 11 of US’930), the so-
called nursery, including a seed supporting screen mounted a predetermined distance
above a water reservoir in which an aerator grid is immersed to provide a circulating
flow of moisture droplets and moisture laden air around and through the screen.

In light of the foregoing, a new, further evolved, hydroponics system,
the use of such system, as well as a new method for the germination, and growth of
seeds into plants, would by highly desirable. In particular, there is a clear need in the
art for a hydroponics system, the use of such system, as well as a method for the
germination, and growth of seeds into plants, which can be used for or applied to the

germination of seeds as well as growth of seeds into plants.

SUMMARY
It is a principal object of the present invention to provide an improved

hydroponics system, the use of such system, as well as a method for the germination,
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and growth of seeds into plants, in order to produce strong, verdant, nutritious and
healthy sprouts, seedlings and plants.

Itis a further object of the present invention to provide an hydroponics
system low in maintenance, and therefore economic in use, due to saving of
maintenance, repair and replacement costs.

The present invention relates in a first aspect to a hydroponics system
for the germination, and growth of seeds into plants. The hydroponics system
comprises a container comprising a receiving space. It further comprises a first wall
element dividing the receiving space in a lower section arranged for receiving a gas
and an upper section arranged for receiving a liquid. This first wall element is provided
with first openings, allowing for a gas-liquid communication between the lower and
upper section. The system further comprises a connection arrangement arranged for
connecting a gas pressure device to the lower section. The system further comprises
a support member arranged for maintaining the seeds and plants at a predefined
distance above and substantially parallel to the first wall element. The support member
comprises second openings for allowing humidification of seeds and roots and roots
to grow through the second openings. The system further comprises a cover
arrangement arranged for delimiting the hydroponics system at an upper side thereof.
The cover arrangement, together with the container, encloses the support member.

In a second aspect, the present invention relates to the use of the
hydroponics system according to any one of the preceding claims, for the hydroponic
germination of seeds, and growth of seeds into plants.

In a third aspect, the present invention relates to a method for the
germination, and growth of seeds into plants. This method comprises the step of
providing liquid to the upper section of the receiving space of the hydroponics system
according to the first aspect. The method further comprises the step of providing
pressurized gas, via the connection arrangement and a gas pressure device, to the
lower section. The method further comprises the step of providing seeds, seedlings
and/or plants to the support member. The method further comprises the step of
maintaining the support member at a predefined distance above the liquid. The support
member comprises second openings for allowing roots to grow through the second

openings, and allowing moisture laden air to reach seeds, seedlings and/or plants.
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Any embodiment applicable to the first aspect of the present invention
is correspondingly applicably for the second and third aspect according to the present
invention.

At least one of the above-mentioned objects is achieved by the
hydroponics system according to the present invention.

Without wishing to be bound by theory, the inventors believe that the
method according to the present invention, leading to bubble formation in the liquid,
and bursting of the bubbles at the surface, provides moisture-laden air between the
liguid and the support member holding the seeds, seedlings and/or plants, allowing for
the seeds and seedlings to be in a moist environment, and or humidification of seeds
and/or roots, without the need to have roots that can reach the water; which in turn
allows for germination of seeds and the first root growing. Depending on the distance
between the support member and the liquid, bubbles may first come in contact with
the support member before bursting. When the roots have reached the liquid, which is
also well-oxygenated due to the air passing through the liquid, the plant’s growth can
be carried on within the same system. Further, the bursting of bubbles leads to a good
circulation of humid air allowing for an optimal flow of oxygen and nutrients reaching
seeds and/or roots. Further benefits of the system according to the invention are

discussed below.

BRIEF DESCRIPTION OF DRAWINGS

The present invention is described hereinafter with reference to the
accompanying drawings in which embodiments of the present invention are shown and
in which like reference numbers indicate the same or similar elements.

Figure 1 shows, in cross-sectional view, an example of a hydroponics
system for the germination, and growth of seeds into plants according to the present
invention, including a cover arrangement allowing for the consecutive germination and
sprouting of seeds in a closed environment.

Figure 2 shows, in cross-sectional view, a second example of a
hydroponics system for the germination, and growth of seeds into plants according to
the present invention, after removal of the cover arrangement to allow space for the
plants to grow after germination, and/or to grow flowers and/or fruits and to give plants

access to light.
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Figure 3 shows, in cross-sectional view, a third example of a
hydroponics system for the germination, and growth of seeds into plants according to
the present invention, wherein the system holds seeds, sprouts, seedlings, and plants
with flowers and fruits, illuminating that the system can be used for seeds and plants
in various growth cycles simultaneously, as well as for growth during consecutive
cycles over time.

Figure 4 a) and b) shows, in cross-sectional view, a fourth example
of a hydroponics system for the germination, and growth of seeds into plants according
to the present invention, wherein the distance between the support member and the
first wall element can be adjusted (from a) to b) and vice versa). The distance will be
adjusted before start of the use of the system. However, the skilled person will
appreciate that the distance may also be adjusted during growth cycles.

Figure 5 shows, in cross-sectional view, a fifth example of a
hydroponics system for the germination, and growth of seeds into plants according to
the present invention, wherein a second wall element is present, providing a partly
cover of the receiving space at an upper side even if the cover arrangement would
have been taken off.

Figure 6 shows, in perspective view, the second example of a
hydroponics system for the germination, and growth of seeds into plants according to
the present invention.

Figure 7 shows three different microgreens grown, from top to bottom,
using a traditional ebb and flow hydroponics system with hemp mat solid medium, with
coco mat solid medium, and using the hydroponics system according to the invention,
without the use of a solid medium, respectively.

Figure 8 a) and b) show root growth through a support member,
wherein seeds were grown using a traditional ebb and flow hydroponics system with
coco mat solid medium a), and using the hydroponics system according to the
invention, without the use of a solid medium b).

Numbering Figures:
Container
Receiving space

First wall element

Db =

Lower section
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Connection arrangement

o0 N O o

Support member

9. Second openings
10. Cover arrangement
11. Second wall element
12. Ribbing

DETAILED DESCRIPTION OF DRAWINGS

Figure 1 shows a cross-sectional view of a container 1 comprising a
receiving space 2 with a fist wall element 3 dividing the receiving space 2 in a lower
section 4 and an upper section 5.

The lower section 4 holds a gas, for example air. The upper section 5
holds a liquid, for example water. This water may be enriched with nutrients such as
minerals.

The first wall element 3 is provided with first openings 8, allowing the
gas to pass from the lower section 4 into the liquid in the upper section 5. This creates
bubbles in the liquid. The openings 6 may be uniformly distributed within the first wall
element 3, creating bubbles across the wall element 3. The first openings 6 are for
instance 0.1 — 1 mm. The size of the openings 6 influences the formation of the bubbles
in terms of rate of bubble formation and bubble size. The nature of the liquid,
specifically in terms of surface tension and viscosity, and the nature of the gas may
also influence the characteristics of the bubble formation.

There is an opening in the lower section 4 that is a connection
arrangement 7 arranged for connecting a gas pressure device (not shown) to the lower
section 4. The gas pressure device {not shown) is for adding pressurized gas to the
lower section 4. When gas is added to the lower section 4, it can flow through the first
openings 6 to form gas bubbles in the liquid held in the upper section 5. The gas
pressure maintained in the lower section 4 prevents the liquid to pass through the first
openings 6 into the lower section 4. The diameter of the first openings 6 is preferably
chosen to be such that, due to surface tension of the liquid, liquid can’t flow through

the first openings 6. Under such circumstances two-phase flow, where liquid and air
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can bulge past one another in opposite directions, can’t occur. The gas pressure in
the lower section 4 influences the rate and uniformity of bubble formation.

There is a support member 8 arranged for maintaining the seeds and
plants at a predefined distance above and substantially parallel to the first wall element
3.

The bubbles, upon reaching the surface of the liquid, burst to create
micro droplets in the space between the liquid and the support member 8. In an
embodiment the bubbles may also reach a certain size, allowing them to touch the
support member 8 first, before bursting. This space holds a gas, such as environmental
air. The bursting of the bubbles at the surface of the liquid creates a flow in the air
above it, keeping the humidified air in constant motion. The amount of humidification
and the created air flow depend on the size of the bubbles, and the rate at which the
bubbles burst.

The support member 8 comprises second openings 9 for allowing
humidification of seeds and roots and roots to grow through the second openings 9.
For example, the support member 8 can be a meshed tray. The size of the second
openings 9 should be at least big enough for the moist air to reach to seeds, and not
so big that the seeds fall through the openings 9. The roots of the seeds should be
able to grow through the openings 9. The distance between the surface of the liquid
and the support member 8 influences the level of humidification, as well as the amount
of moisture, in the form of microdroplets, that reaches the seeds and roots. This
distance should be large enough to allow bubble formation and bursting of the bubbles.
The expected distance between the surface of the liquid and the support member 8 is
between 0.1 — 7 cm, such as between, 0.2 and 5 cm, or more specifically between 0.5
and 2 cm.

The liquid level also may be of influence for the coalescing of bubbles
before they reach the surface of the liquid. Coalescing of bubbles will lead formation
of larger bubbles at the surface of the liquid and bursting. The liquid level is also a
contributing factor to the extent to which the liquid is set in motion, which in turns may
affect the accuracy of the location at which the bubbles form, coalesce and/or burst.

There further is a cover arrangement 10 which delimits the
hydroponics system at the upper side and together with the container 1 enclose the

support member 8. The cover arrangement 10 shown in Figure 1 is a lid. It creates a
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closed environment, maintaining the humidified gas (air) within the system. Another
function of the cover arrangement 10 may be to provide a dark cover confining the
space above the seeds, and/or providing a downward force, and thus providing
resistance for the seeds to push back against, helping the seeds to shed their seed
hulls and encourage stronger stem growth, mimicking the presence of soil on the
seeds. The caver arrangement 10 may be removed for access of a user to the system.
Another reason to remove the cover arrangement 10 is to allow space for the plants
to grow after germination, and to give sprouts, seedlings and/or plants access to light.

Figure 2 shows another example of a hydroponics system according
to the present invention. The system is very similar to the system of Figure 1, and the
figure description provided for Figure 1 can be applied correspondingly for Figure 2,
with the exception of the following. Figure 2 differs from Figure 1 in that no cover
arrangement 10 is depicted. Removal of the cover arrangement 10 allows space for
sprouts, seedlings and/or plants to grow after germination, for plants to grow flowers
and/or fruits and to give plants access to light.

Figure 3 shows another example of a hydroponics system according
to the present invention. The system is very similar to the system of Figure 2, and the
figure description provided for Figure 2 can be applied correspondingly for Figure 3,
with the exception of the following. Figure 3 differs from Figure 2 in that the system
holds seeds, sprouts, seedlings, and plants with flowers and/or fruits, illuminating that
the system can be used for seeds and plants in various growth cycles simultaneously,
as well as for growth during consecutive cycles over time.

Figure 4 A and B shows another example of a hydroponics system
according to the present invention. The system is very similar to the system of Figure
1 - 3, and the figure description provided for Figure 1 - 3 can be applied
correspondingly for Figure 4A and B, with the exception of the following. Figure 4 A
and B differs from Figure 1 - 3 in that the distance between the support member 8 and
the first wall element 3 can be adjusted (from A to B and vice versa). The distance will
be adjusted before start of the use of the system. However, the skilled person will
appreciate that the distance may also be adjusted during growth cycles.

Figure 5 shows another example of a hydroponics system according
to the present invention. The system is very similar to the system of Figure 1, and the

figure description provided for Figure 1 can be applied correspondingly for Figure 5,
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with the exception of the following. Figure 5 differs from Figure 1 in that the upper
section 5 comprises a second wall element 11 at a predefined distance of and
substantially parallel to the first wall element 3 for receiving the support member 8. As
can be seen from Figure 5, in this example the support member 8 is smaller in size
than the width of the container 1 at its upper side. The second wall element 11 covers
the receiving space 2 of the container 1 at the upper side together with the cover
arrangement 10. The presence of the second wall element 11 provides a partly cover
of the receiving space 2 at an upper side even when the cover arrangement 10 is taken
off. The second wall element 11 and the support member 8 may be connected to each
other. They may be removable from the container 1. The cover arrangement 10 in
Figure 1 covers the whole upper surface of the container 1, and is supported by the
container 1, but it may also be envisioned, such as in Figure 5, that the cover
arrangement 10 is supported by the second wall element 11, and only provides a cover
for the support member 8.

Figure 6 shows an example of a hydroponics system according to the
present invention in perspective view. The system is very similar to the system of
Figures 1 — 5, and the figure descriptions provided for Figures 1 — 5 can be applied
correspondingly for Figure 6, with exception of the following. The perspective view of
a hydroponics system according to the present invention reveals ribbings 12 which
may be used to enforce the lower section 4 such that it doesn’t deform under pressure
f.i. using ribs to connect the bottom of the container 1 with the first wall element 3. The
skilled person will appreciate that a variety of materials may be used for such ribbings
12, such as fibre glass or plastic.

Figure 7 shows three different microgreens grown, from top to bottom,
using a traditional ebb and flow hydroponics system with hemp mat solid medium, with
coco mat solid medium, and using the hydroponics system according to the invention,
without the use of a solid medium, respectively.

Figure 8 A and B show root growth through a support member,
wherein seeds were grown using a traditional ebb and flow hydroponics system with
coco mat solid medium (A), and using the hydroponics system according to the

invention, without the use of a solid medium (B).
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DESCRIPTION OF EMBODIMENTS

As stated above, the invention relates in a first aspect to a
hydroponics system for the germination of seeds, and growing of seedlings and plants.
In other words, the system is suitable for all growing cycles of a plant. This includes
the germination of seeds to create sprouts, the development of sprouts into seedlings
(microgreens), and the development of seedlings into plants, and the growing of plants
until they reached maturity, for instance until they are flowering or fruit-bearing, and/or
are ready for harvesting.

It is an object of the present invention to provide an hydroponic
system in which seeds to be germinated, and growing seedlings, and/or plants are
suspended at a predefined distance above a liquid whereby a humid, moist,
environment is created above the liquid through the formation of bubbles, and the
bursting of the bubbles at the surface of the liquid through the supply of gas to the
liquid. The bursting bubbles disperse tiny water droplets, allowing seeds, and (roots
of) seedlings and/or plants to obtain water and nutrients required for germination and
growth, such that the hydroponics system can be used both for the germination of
seeds and for growth of seeds into plants, without the need for pre-germination of
seeds in a separate nursery.

In an embodiment of the first aspect of the present invention, the first
openings 6 are uniformly distributed across the surface of the first wall element 3. The
diameter of the first openings 6 is preferably chosen to be such that, due to surface
tension of the liquid, liquid can’t flow through the first openings 6. Under such
circumstances two-phase flow, where liquid and air can bulge past one another in
opposite directions, can’t occur. In addition a gas pressure maintained in the lower
section 4 prevents the liquid to pass through the first openings 6 into the lower section
4,

The skilled person will appreciate that the distance between first
openings 6 may vary and that this influences bubble size and whether bubbles
coalesce. The inventors found that if the distance between first holes allows for
bubbles to reach a certain size without coalescing and thus allows bubbles to reach
the support member 8 before bursting, this would result in the highest germination

rate. The skilled person will appreciate that bubbling also allows the oxygenation of
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the liquid, which is beneficial for germination, for healthy roots and increased nutrient
uptake.

A further advantage of a system comprising a receiving space 2
divided in a lower section 4 and upper section 5 by a first wall element 3 wherein the
lower section 4 is arranged for receiving a gas and the upper section 5 arranged for
receiving a liquid, and wherein the first wall element 3 is provided with first openings
6, allowing for a gas-liquid communication between the lower section 4 and upper
section 5 is that the first wall element 3 can be cleaned and maintained. For instance
algae, bacteria and lime sediments are easily removed, in particular from the first
openings 6. In a specific embodiment, the predefined distance between the first wall
element 3 and the support member 8 is between 1.1 and 7 cm. In a more specific
embodiment, this predefined distance is between 1.1 and 5 cm. In an even more
specific embodiment, this predefined distance is between 1.5 and 3 cm.

In a further embodiment of the first aspect, the second openings 9 are
uniformly distributed across the surface of the support member 8. In a specific
embodiment, the support member 8 is a meshed tray.

The afore described arrangement allows for a uniform formation and
distribution of bubbles, as well as an optimal use of the available surface of the first
wall element 3, and thus of the available surface of the liquid, for bubbling, which
results in a high yield, and germination success of germinated seeds, grown seedlings,
and/or plants. The efficient humidification achieved by the afore described
arrangement, also results in the reduction of the need for liquid. The afore described
arrangement thus allows for an economic use of (scarce) water, nutrients and other
components of the liquid. The afore described arrangement further allows for
germination of seeds and growth of seedlings and plants, without the need for a solid
medium.

In another embodiment of the first aspect, the cover arrangement 10
is movable for allowing in a first position of the movable cover arrangement 10 access
to the support member 8 and in a second position of the movable cover arrangement
10 blocking access to the support member 8. With ‘access’ in this context is meant
access by a user of the system. The cover arrangement 10 may be in second position
to create a closed system. This allows for the moisture to build up and be maintained

within the system. Another function of the cover arrangement 10 may be to provide a
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dark cover confining the space above the seeds, and/or providing a downward force
and thus providing resistance for the seeds to push back against, helping the seeds
to shed their seed hulls and encourage stronger stem growth, mimicking the presence
of soil on the seeds. The cover arrangement 10 may be placed in a first position to
provide a user with access to the system. Another reason may be to provide more
space for the sprouts, seedlings and/or plants to grow after germination, and to let
sprouts, seedlings and/or plants have access to light.

A movable cover arrangement 10 allows therefore further optimization
of the combined germination of seeds and growing of plants and seedlings within one
system, allowing for the consecutive germination of seeds in a closed environment,
and the growing of seedlings and plants in an open envirocnment.

In a further embodiment, the upper section 5 comprises a second wall
element 11 at a predefined distance of and substantially parallel to the first wall
element 3 for receiving the support member 8.

In a further embodiment of the first aspect, the upper section 5
comprises a second wall element 11 at a predefined distance of and substantially
parallel to the first wall element 3 for receiving the support member 8. In an
embodiment, the predefined distance between the first wall element 3 and the second
wall element 11 is between 1 and 7 cm. A second wall element 11 allows more control
over the environment within the upper section 5, and thus allows for optimization of
humidification of seeds, seedlings, and/or plants.

In a further embodiment of the first aspect, the system comprises an
adjustment arrangement for adapting the predefined distance between the support
member 8 and the first wall element 3 and/or between the second wall element 11 and
the first wall element 3. An adjustment arrangement for adapting the predefined
distance between the seeds, seedlings and/or plants and the liquid, allows for the
optimization of the humidification of the seeds.

In a further embodiment of the first aspect, the hydroponics system
further comprises a gas pressure device arranged for generating a pressurized gas,
wherein the gas pressure device is communicatively coupled to the connection
arrangement 7 for providing the pressurized gas to the lower section 4, via the
connection arrangement 7. The gas pressure device may be anything that allows for

pressurized gas to enter the lower section 4.
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The skilled person will appreciate that embodiments of the first aspect
of the hydroponics system of the present invention, may be made of opaque material,
to block light. It is well known that some type of seeds prefer or even need darkness
to germinate, while other types need or prefer light exposure. In addition, an advantage
of using opaque material is that the blocking of light prevents algae formation.

As stated above, the present invention relates in a second aspect to
the use of the hydroponics system according to any one of the preceding claims, for
hydroponic germination of seeds, and growth of seeds into plants.

As stated above, the present invention relates in a third aspect to a
method for the germination, and growth of seeds intc plants.

In an embodiment of the third aspect, the method further comprises
the step of delimiting, by a cover arrangement 10, the receiving space 2 at an upper
side thereof and together with the container 1 enclose the support member 8.

In a further embodiment of the third aspect, the method further
comprises the step of adjusting the predefined distance between the support member
8 and the liquid by the adjustment arrangement. The predefined distance between the
support member 8 and the liquid may be adjusted prior to germination and growth to
optimize the system for specific types of seeds, sprouts, seedlings and/or plants.

In a further embodiment of the third aspect, the liquid is or comprises
water. The liquid may comprise nutrients (organic or inorganic), such as essential,
variable and non-essential macro- and micro- nutrients, like nitrogen, potassium,
phosphor, calcium, magnesium, cobalt, and minerals. In a specific embodiment, the
liquid is water which comprises nutrients. Further, the pH of the liquid may be altered
to achieve an optimal settings for specific types of seeds, sprouts, seedlings and/or
plants.

In a further embodiment of the third aspect, the distance between the
surface of the liquid and the support member 8 is between 0.1 — 7 cm, preferably
between, 0.2 and 5 cm, more preferably between 0.5 and 2 cm. The optimal distance
depends on the size of the bubbles upon bursting, and the desired amount of
humidification.

In a further embodiment of the third aspect, a pressurized gas flow
through the first openings 6 provides a supply of single and/or coalesced air bubbles,

bursting at the surface of the liquid. Coalescing creates larger bubbles to burst at the
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surface of the liquid, leading to a different amount and rate of humidification. For some
applications, it may be desirable to have little to none coalescence. For other
applications, coalescence of bubbles prior to bursting may be preferable. The amount
of coalescence is influenced, i.a. the diameter of the first openings 6 or by the level
and nature of the liquid present in the upper section 5 of the container 1. The skilled
person will appreciate that rate of humidification is, at least in part, dependent on the
rate at which bubbles are created, which in turn is at least partly dependent on gas
pressure.

In a further embodiment of the third aspect, a build-up of pressure in
the lower section 4 is achieved for a pressurized gas flow through 90 — 100 % of the
first openings 6. In an embodiment, the difference between the size of the first
openings 6 (perforation diameter) and the volume of the lower section 4 of the
container 1 allows for retaining statis build-up of pressure within the lower section 4
for providing a uniform gas distribution through said openings.

Compared to the system of US4057930A, the hydroponic system
according to the present invention allows for efficient humidification of seeds, resulting
in higher germination rate and higher yields. Furthermore, only a reduced amount of
water is required. Moreover said system is low in maintenance and is easily cleaned.

The hydroponic apparatus, disclosed in US4057930A is meant to be
used as a nursery, which is apparent from the fact, among other things, that the system
includes a water heater, to maintain the temperature, normally, within a range of 68
DEG F to 92 DEG F (20 to 33 °C) which would cause overgrowth of bacteria and fungi
in case of the use of the system beyond the cultivation of sprouts. The system
described in US4057930A comprises an aerator grid, disposed in an upper layer of
the water, comprising tubular members. The usage of tubular members results in an
uneven and sub-optimal distribution of perforations, along only part of the surface area
of the water, and thus results in an uneven and sub-optimal humidification of the
sprouting seeds. Further, tubes impart resistance to the flow of the air inside the tubes,
causing friction and turbulence, which in turn results in pressure drop along the tube,
resulting in uneven and sub-optimal humidification of the sprouting seeds.
Furthermore, due to the placement of the aerator grid in an upper layer of the water,
the system requires substantially more water, compared to other systems, solely

because of the use of an aerator grid. In addition, due to this placement of the aeration
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grid in an upper layer of the water, the lower layer of water is undisturbed. This has as
disadvantage, that algae and bacteria growth is stimulated in the stagnhant layer of
water. These algae and bacteria will not stay in the layer of water below the aeration
grid, but will soon migrate to the upper layer. In addition the water may have to be
replaced more often. Also, such an aerator grid needs regular cleaning, maintenance,
and, from time to time, repair and even replacement.

Other variations to the disclosed embodiments can be understood
and effected by those skilled in the art in practicing the claimed invention, from a study
of the drawings, the disclosure, and the appended claims. In the claims, the word
"comprising" does not exclude other elements or steps, and the indefinite article "a" or
"an" does not exclude a plurality. The mere fact that certain measures are recited in
mutually different dependent claims does not indicate that a combination of these
measured cannot be used to advantage. Any reference signs in the claims should not
be construed as limiting the scope thereof.

The scope of the present invention is defined by the appended claims.

One or more of the objects of the invention are achieved by the appended claims.

EXAMPLES
The present invention is further elucidated based on the Examples

below which are illustrative only and not considered limiting to the present invention.

Example 1

Material and methods

Parameter settings
In-house experiments were conducted using a hydroponic system according to the
invention (hereafter indicated with “HS”). The system had the following parameters:
— Distance between the bottom of the container (1) and the first wall element (3):
9 mm
— Distance between first (3) and second wall element (11): 36 mm

— Distance between the first wall element (3) and the support member (8): 19 mm
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— Support member (8); size second openings (9), unless stated otherwise: 1.5
mm x 1.5 mm

— Liquid level: 18 mm

— First wall element (3); diameter of first openings (6): 0.6 mm

— Air pressure: 2.3 PSI

— Distance between support member (8) and cover arrangement (10): 40 mm

Growing space
The HS system was placed in a closed-off growing space for the duration of

germination and growing cycles.

The growing space had air temperature and humidity monitored daily using SHT31-D
temperature & humidity sensors. Within the growing space, air humidity was monitored
constant at around 85%, while temperature was measured constant at 22 °C. For
lighting purposes, a single full spectrum 24W Barrina T8 grow light was placed 30 cm
above the system, and turned on from the 4" day onwards during transition from the

germination cycle to the growing cycle.

Microgreen

Red radish (Raphanus sativus) “Sango” was used throughout the experiments.

[rrigation

As per the present invention, irrigation was achieved through the bursting of bubbles
at the surface of the liquid placed in the upper section (5) of the receiving space (2).
Air was introduced in the system for 20 min, generating bubble bursting, and stopped
for the following 40 min. This was repeated throughout the whole experiment; from

sown seeds to the moment of harvest (thus for both germination and growing cycles).

Tap water was used for irrigation for the first 3 days. pH was measured to be on

average 7.8, while water hardness concentration was measured to be 230 ppm.

Fertilization

On day 4 past sowing, essential micro-macro nutrients were introduced to the existing
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water contents within the system. The nutrient solution is containing essential micro &
macro nutrients: Terra Aquatica TriPart Original FloraGro 3-1-6. The fertilizer solution
was obtained by mixing 1ml of FloraGro per 1L of water. The fertilizer solution was

measured to have: 560 ppm (700 scale) and pH 6.

During transition between germination cycle and growing cycle for the hydroponic
system according to the invention (HS): the cover arrangement (10) was removed,

giving germinated sprouts light and space for further growth.

Calculation of germination rate

On day 8 the germination rate was calculated as follows:

. . No.of germinated seeds
Germination rate (%) = x 100
No. of sown seeds

Seed density = Sown seeds (g) in 1 m?

Microgreens from different locations of the trays (8) were measured with a ruler from
stem base to top of the seedlings. Also, microgreens including their root were
measured with a ruler from top of the seedling (microgreen) to tip of root. Finally,
microgreens’ first leaves (cotyledons) lengths were measured, this was achieved by
taking the biggest of the cotyledon between the two of a given microgreen and

measuring it lengthwise.

Calculation Fresh weight yield
Microgreens were then harvested by cutting the seedlings at the base of the seedlings
stems (lower hypocotyl section). Harvested microgreens from each farming cycle were

then weighed to determine their fresh weight yield.

Results

Humidification as a function of parameters

Ha: Distance between liquid surface and support member (8)
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Hw: Liquid level

d: first openings (6) diameter

LP: Low pressure maintained within lower section (4): 0.8 PSI
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HP: High pressure maintained within lower section (4): 1.8 PSI
Initial (starting) humidity 55%

Temperature within the system 20.8°C

Humidity was measured above the support member (8)

Table 1: Humidity (%) reached in 5 min and time (s) to reach 85% of humidity for different parameters

Parameters Humidity (%) Time (s) to reach
reached in 5§ min 85% of humidity

Hw (mm) | Ha (mm) For LP For HP For LP For HP

10 10 89.50 89.67 162 188

10 30 88.26 88.60 170 153

10 50 88.12 88.35 208 124

30 10 89.94 90.22 149 113
d =130 30 88.86 89.51 177 136
0.6mm 30 50 88.24 89.00 201 157

50 10 90.98 93.06 135 88

50 30 90.79 92.55 123 77

50 50 90.63 92.70 113 73

10 10 90.19 91.29 124 108

10 30 89.17 90.99 136 78

10 50 88.45 90.01 177 74

30 10 88.81 89.15 146 122
d=1mm |30 30 88.44 89.03 159 137

30 50 88.12 88.78 172 152

50 10 90.25 90.61 130 100

50 30 89.96 90.29 119 85

50 50 89.57 90.03 112 79
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The results show that, among other findings, higher humidity is overall being reached
in 5 minutes when high pressure is introduced to the lower section (4), compared to
low pressure.

For both low pressure and high pressure, the highest humidity reached in 5 minutes is
when the first opening (8) diameter is 0.6 mm, the liquid level is 50 mm and the

distance between the liquid surface and the support member (8) is 10 mm.

As for the time it takes to reach 85% of humidity (from the initial 55%), it can be noted
that the shortest times recorded to reach such humidity, for low and high pressures
within the lower section (4), for first openings (6) diameter of 0.6 mm are when the
liguid level (Hw) is 50 mm.

For first openings (6) diameter of 1 mm, the shortest time to reach 85% of humidity is

recorded for both liquid level (Hw) of 10 mm and 50 mm.

Germination rate and fresh weight yield with respect to liquid level

Table 2: Germination rate (%) and Fresh Weight Yield (g/m?) as a function of water level Hw (mm)

Liquid level Hw (mm) Germination rate (%) Fresh Weight Yield
(g/m?)

5 67.3 849.29

10 79.3 923.84

15 92.3 1293.04
20 92.6 1333.45
25 90.7 1193.53
30 87.2 1176.28

Sown seed density: 160 g/m?

The results show that the sweet spot of liquid level for the chosen system parameters
is at 15 mm and 20 mm. The inventor noticed that in the system used in these
examples that at a liquid level of 10 mm and lower, there was not enough water, and
thus time, for bubbles to form and coalesce. Only very small bubbles were bursting,

and the tiny liquid droplets didn’'t appear to reach the seeds and didn’t appear to be
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able to generate moisture laden air. In contrast, at a liquid level of 25 mm and higher,
the more than effective formation and coalescence of bubbles caused such turbulence
within the liquid, and coalescence and burst of bubbles at unexpected locations, that
some seeds, although initially uniformly sown on top the support member (8) did not

get homogeneous access to ideal environment (irrigation).

Example 2

Effect of seed density on fresh weight yield

Three HS setups were prepared and handled according to Example 1, with the
difference that in total 6 different seed densities were sown and tested. The mean
values from obtained results are presented below.

Results

Table 3: Effect of seed density (g/m?} on Fresh Weight Yield (g/m?) grown in HS

Seed density Fresh weight yield
(g/m?) (g/m?)

82.36 631.32

109.81 862.09

137.27 1051.89
164.72 1289.22
256.74 1910.48
342.32 2750.88

The results show that the trend of seed density versus obtained fresh weight vield is
increasing almost linearly. Thus, a higher seed density (including 342.32 g/m?) results

in a higher obtained harvest fresh weight yield for the tested seed densities.

The tested samples did not have fungal disease infections, and root rot disease was
still not observed for sown seed densities of 342.32 g/m?. The inventor believes said

results are partly related to the fact that no solid medium is used, which would contain
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(stagnant) water allowing for such diseases to form. The lack of solid medium also
allows for further space for sown seeds to germinate and grow in — as well as allowing
for increased movement of air, reinforced further by the constant movement of

moisture laden air through the bursting of bubbles.

Example 3

Comparative experiments with serpentine tubing system

The HS setup was prepared and handled according to Example 1. The embodiment of
the invention was compared to a similar system, with the difference that a serpentine
tubing (hereafter referred to as “ST") was used instead of a lower section (4) for the
supply of air in order to generate bubbles in and at the surface of the liquid and to
oxygenate the liquid. Thus, in this system (ST) for a comparative example no first wall
(3) was present. The serpentine tubing used for the comparative example had the

following parameters:

- Quter Diameter: 9 mm
- Inner Diameter: 6 mm

- Material: Vinyl

Perforations along the tubing were of same diameter and correlative distances

between them as found in HS.

In ST, as in HS, air was introduced in the system for 20 min, generating bubble
bursting, and stopped for the following 40 min. This was repeated throughout the whole
experiment; from sown seeds to the moment of harvest (thus for both germination and

growing cycles).
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Table 4: Germination rate (%) and Fresh Weight Yield (g/m?) for lower section (HS) and serpentine

tubing (ST) setups

Germination rate (%) Fresh Weight Yield (g/m?)
Seed density HS ST HS ST
(9/m?)
82.36 92.1 86.4 631.32 537.53
109.81 91.6 84.5 862.09 733.75
137.27 92.5 85.7 1051.89 884.31
164.72 91.1 85.9 1289.22 1033.48

The results show that with any seed density tested, the system according to the
invention (HS) gave a substantially higher germination rate and fresh weight yield than
the system with the serpentine tubing (ST).

Throughout the experiment, it could be observed that for the serpentine tubing (ST),
the further the perforations in the tubing were from the source of introduced
pressurized air, the less (efficient) were the obtained bubbles. As such, efficiency

throughout the whole surface area of the receiving space was not met as in HS.

Example 4

Comparative experiments between hydroponic techniques (and growing
medium)

The HS setup was prepared and handled according to Example 1. For comparison
purposes, a traditional hydroponic technique, an ebb and flow hydroponic system, was
setup. This is a technique where the growing trays are placed above a liquid reservoir.
Two different growing mediums were used for such technique: coco mat and hemp
mat (hereafter indicated with “CM” and “HM” respectively). The seeds were sown

directly upon these mediums.

The CM and HM (ebb and flow systems) were placed in a nursery for the duration of
their germination cycle, and placed in the closed-off growing space for the duration of

their growing cycles.
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For said hydroponic systems, during germination cycle, the trays were irrigated using
a pressure sprayer twice a day from the top of the tray, before being replaced in the
nursery. During the growing cycle, the trays were placed within the closed-off growing
space. As per traditional ebb and flow irrigation, a pump filled the upper trays with
water (nutrient solution), after which the solution drained back down into a reservoir.
This was repeated 6 times in 24h. This kept the mediums, coco mat and hemp mat,

regularly flushed with water and air.

As for the HS setup, tap water was used for irrigation for the first 3 days. pH was
measured to be on average 7.8, while water hardness concentration was measured to
be 230 ppm.

On day 4 past sowing, essential micro-macro nutrients were introduced to the existing
water contents within the ebb and flow systems. The fertilizer solution was obtained
by mixing 1ml of FloraGro per 1L of water. The fertilizer solution was measured to
have: 560 ppm (700 scale) and pH 6.

For both CM and HM, the used meshed trays were of similar dimensions as of the HS:
34cm x 25cm x 3cm. Nevertheless, while for HS no medium was placed on top of those
trays, a coco mat of 10mm thickness and a hemp mat of 10mm thickness were placed

on top of the ebb and flow system trays (CM and HM respectively).

For all trays, 9.25 g of seeds per tray were sown manually on the surface of each tray

- unless stated otherwise. This equals to a seed density of 158.15 g/m3.

Microgreens were harvested by cutting the seedlings at the base of their stems. Red

radish (Raphanus sativus) “Sango” was used throughout the experiments.
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Table 5: Germination rate (%), Fresh Weight Yield (g/m?), mean shoot height (mm) and mean leaf
iength (mm) for different hydroponic systems / mediums

System Germination | Fresh Weight Mean shoot Mean leaf length
/ Growing Medium rate (%) Yield {g/m?3) height {(mm) lengthwise
measurement {(mm)
HS 92.64 2748.8 82.2 1.6
CM 90.04 2229.9 80.6 1.5
HM 89.25 2058.2 77.8 1.5

These results show that germination rate, fresh weight yield, mean shoot height and

mean leaf length were increased in the HS setup, as compared to a traditional ebb

and flow setup with different growing mediums: CM and HM.

Example 5

Comparative experiments between hydroponic techniques (and growing

medium) for different seed densities

Three HS setups, three CM setups and three HM setups were prepared and handled

according to Examples 1 and 4, with the difference that in total 6 different seed

densities were tested for each setup (HS, CM, and HM). The obtained mean values

are noted below.
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Results

Table 6: Germination rate (%) and Fresh Weight Yield (g/m?) with respect to different seed densities
(9/m? for different hydroponic systems / mediums

Germination rate (%) Fresh Weight Yield (g/m?)

Seed HS CM HM HS CM HM
density

(g/m?)
82.36 92.1 90.0 |90.4 |631.32 573.74 557.70
109.81 91.6 91.5 |89.7 |862.09 792.26 742.90
137.27 92.5 90.4 |89.9 |1051.89 964.93 868.97
164.72 91.1 89.8 |89.2 |1289.22 1092.91 1035.69
256.74 91.5 89.5 |87.6 |1910.48 1581.04 1496.66
342.32 92.6 87.1 | 858 |2750.88 2044.12 1836.16

The results show that the germination rate is constant for increasing seed densities
for HS, while germination rates in CM and HM is decreasing with increasing seed
densities.

Again, here the inventor believes such results are due to the well maintained and ideal
settings at which sown seeds can successfully germinate in the hydroponics system
according to the invention: great humidity level and constant movement of moist laden
air from bubble bursting.

The results show that the increase of the fresh weight yield (g/m?) for increasing seed
density (g/m?) was steeper for the embodiment of the invention (HS), compared to CM

and HM, and got even steeper from a seed density of 256.74 g/m?.
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CONCLUSIES

1. Een hydrocultuursysteem voor de ontkieming, en groei van zaden tot
planten, waarbij het hydrocultuursysteem omvat:

- een container (1) voorzien van een opneemruimte (2);

- een eerste wandelement (3) dat de opneemruimte (2) verdeelt in
een ondergedeelte (4) ingericht voor het opnemen van een gas en een bovengedeelte
(5) ingericht voor het opnemen van een viloeistof, en waarbij het eerste wandelement
(3) is voorzien van eerste openingen (6), waardoor een gas-vloeistofverbinding
mogelijk is tussen het ondergedeelte (4) en bovengedeelte (5);

- een aansluitinrichting (7) ingericht voor het aansluiten van een
gasdrukinrichting op het ondergedeelte (4);

- een ondersteuningsorgaan (8) ingericht om de zaden en planten
op een vooraf bepaalde afstand boven en in hoofdzaak evenwijdig aan het eerste
wandelement (3) te houden, waarbij het steunorgaan (8) tweede copeningen (9) omvat
voor het mogelijk maken van bevochtiging van zaden en wortels en door de tweede
openingen (9) groeien van wortels;

- een afdekinrichting (10) ingericht voor het begrenzen van het
hydrocultuursysteem aan een bovenzijde daarvan en samen met de container (1) het

ondersteuningsorgaan (8) te omsluiten.

2. Hydrocultuursysteem volgens conclusie 1, met het kenmerk, dat de

eerste openingen (6) gelijkmatig over het eerste wandelement (3) zijn verdeeld.

3. Hydrocultuursysteem volgens een van de conclusies 1 en 2, waarbij
de tweede openingen (9) gelijkmatig zijn verdeeld over het oppervlak van het
ondersteuningsorgaan (8), bij voorkeur waarbij het ondersteuningsorgaan (8) een

gaasbak is.

4. Hydrocultuursysteem volgens een van de voorgaande conclusies,
waarbij de afdekinrichting (10) beweegbaar is om in een eerste positie van de

beweegbare afdekinrichting (10) toegang tot het ondersteuningsorgaan (8) mogelijk te
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maken en in een tweede positie van de beweegbare afdekinrichting (10) toegang tot

het ondersteuningsorgaan (8) blokkeert.

5. Hydrocultuursysteem volgens een van de voorgaande conclusies,
waarbij het bovendeel (5) een tweede wandelement {(11) omvat op een vooraf
bepaalde afstand van en in hoofdzaak evenwijdig aan het eerste wandelement (3) voor

het opnemen van het ondersteuningsorgaan (8).

8. Hydrocultuursysteem volgens een van de voorgaande conclusies,
waarbij het systeem een instelvoorziening omvat voor het aanpassen van de vooraf
bepaalde afstand tussen het ondersteuningsorgaan (8) en het eerste wandelement (3)

en/of tussen het tweede wandelement (11) en het eerste wandelement (3).

7. Hydrocultuursysteem volgens een van de voorgaande conclusies,
waarbij het hydrocultuursysteem verder omvat:

- de gasdrukinrichting ingericht voor het opwekken van een gas
onder druk, waarbij de gasdrukinrichting communicatief is gekoppeld met de
aansluitinrichting (7} voor het leveren van het onder druk staande gas aan het

ondergedeelte (4) via de aansluitinrichting (7).

8. Gebruik van het hydrocultuursysteem volgens een van de
voorgaande conclusies, voor de ontkieming van zaden, en de groei van zaden tot

planten.

9. Werkwijze voor het ontkiemen en groeien van zaden tot planten,
waarbij de werkwijze de stappen omvat van:

- het verschaffen van vloeistof aan het bovengedeelte (5) van de
opneemruimte (2) van het hydrocultuursysteem volgens conclusies 1-7;

- toevoeren van gas onder druk, via de aansluitinrichting (7) en de
gasdrukinrichting, aan het ondergedeelte (4);

- het verschaffen van zaden, zaailingen en/of planten aan het

ondersteuningsorgaan (8);
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- het op een vooraf bepaalde afstand boven de vloeistof houden
van het ondersteuningsorgaan (8), waarbij het ondersteuningsorgaan (8) tweede
openingen (9) omvat voor het mogelijk maken van gas-viloeistofcommunicatie en door

de tweede openingen (9) groeien van wortels;

10. Werkwijze volgens conclusie 9, waarbij de werkwijze verder de stap
omvat van:

- het door een afdekinrichting (10) begrenzen van de
opneemruimte (2) aan een bovenzijde daarvan en samen met de container (1) het

ondersteuningsorgaan (8) omsluiten.

11. Werkwijze volgens een van de conclusies 9 en 10, waarbij de
werkwijze verder de stap omvat van:
- het aanpassen van de vooraf bepaalde afstand tussen het

ondersteuningsorgaan (8) en de vloeistof door de instelinrichting.

12. Werkwijze volgens een van de conclusies 9-11, waarbij de viloeistof

water is of omvat.

13. Werkwijze volgens een van de conclusies 9 - 12, waarbij de afstand
tussen het oppervlak van de vloeistof en het ondersteuningsorgaan (8) tussen 0,1 en

7 cm bedraagt, bij voorkeur tussen 0,2 en 5 cm, meer bij voorkeur tussen 0,5 en 2 cm.

14. Werkwijze volgens een van de conclusies 9 - 13, waarbij een onder
druk staande gasstroom door de eerste openingen (6) zorgt voor een toevoer van
enkelvoudige en/of gecoalesceerde luchtbellen die barsten aan het opperviak van de

vloeistof.

15. Werkwijze volgens een van de conclusies 9 - 14, waarbij een
drukopbouw wordt bereikt voor een onder druk staande gasstroom door 90 - 100 %

van de eerste openingen (6).
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Basis of the opinion
Priority

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Lack of unity of invention

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Certain documents cited

Certain defects in the application

Certain observations on the application

Examiner

Nédélec, Morgan
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Box No.| Basis of this opinion

. This opinion has been established on the basis of the latest set of claims filed before the start of the search.

. With regard to any nucleotide and/or amino acid sequence disclosed in the application, this opinion has been
established on the basis of a sequence listing:

a. O forming part of the application as filed.
b. O furnished subsequent to the filing date for the purposes of search,

L1 accompanied by a statement to the effect that the sequence listing does not go beyond the
disclosure in the application as filed.

. O With regard to any nucleotide and/or amino acid sequence disclosed in the application, this opinion has
been established to the extent that a meaningful opinion could be formed without a WIPQO Standard ST.26
compliant sequence listing.

. Additional comments:

Box No.V  Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

. Statement

Novelty Yes: Claims 1-15
No: Claims

Inventive step Yes: Claims 1-15
No: Claims

Industrial applicability Yes: Claims 1-15

No: Claims

. Citations and explanations

see separate sheet

Box No. VIl Certain defects in the application

see separate sheet
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Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following documents:
D1 CN 210 987 536 U (UNIV ZHENGZHOU) 14 juli 2020 (2020-07-14)

D2 US 5056 260 A (SUTTON DAVID K [US]) 15 oktober 1991 (1991-10-15)

D1 (fig. 3) is regarded as being the prior art closest to the subject-matter of claim 1, and
discloses

Een hydrocultuursysteem voor de ontkieming, en groei van zaden tot planten,
waarbij het hydrocultuursysteem omvat:

D1 discloses a seed germination device including a water tank 1, see fig. 3
- een container voorzien van een opneemruimte;
The known device comprises a container, fig. 3.

- een ondersteuningsorgaan ingericht om de zaden en planten op een vooraf
bepaalde afstand boven en in hoofdzaak evenwijdig aan het eerste
wandelement te houden, waarbij het steunorgaan tweede openingen omvat
voor het mogelijk maken van bevochtiging van zaden en wortels en door de
tweede openingen groeien van wortels;

The known device also comprises a carrier element ("seedling sieve") provided with
holes 4 for supporting the seeds.

- een afdekinrichting ingericht voor het begrenzen van het hydrocultuursysteem
aan een bovenzijde daarvan en samen met de container het
ondersteuningsorgaan te omsluiten.

The known device further comprises a covering element 3.
The subject-matter of claim 1 therefore differs from this known device in that

- een eerste wandelement dat de opneemruimte verdeelt in een ondergedeelte
ingericht voor het opnemen van een gas en een bovengedeelte ingericht voor
het opnemen van een vloeistof, en waarbij het eerste wandelement is voorzien
van eerste openingen, waardoor een gas-vioeistofverbinding mogelijk is tussen
het ondergedeelte en bovengedeelte;

- een aansluitinrichting ingericht voor het aansluiten van een gasdrukinrichting
op het ondergedeelte;

Form NL237-3 (separate sheet) (July 2006) (sheet 1)
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and is therefore new.

The problem to be solved by the present invention may be regarded as providing a even
distribution of moisture in the air space below the seeds.

The solution to this problem proposed in claim 1 of the present application is considered
as involving an inventive step for the following reasons:

Solutions to this problem are generally known. The skilled person would and could
therefore turn to e.g. D2, see fig. 1, 4, discloses a plant growth device wherein a
perforated floor 14 is provided between an air space 16 and a plant receiving space 18.
However, in this example the air space doubles as a space for receiving water, as can
be seen in fig. 4. Floor can therefore not be seen as a separator. However, these known
solutions clearly deviate from the above identified differentiating features such that the
skilled person would not have arrived at the claimed invention.

Independent use claim 8 and method claim 9 both refer to the device of claim 1 and as
such are also understood to be new and inventive over the prior art at hand.

Dependent claims 2-7 and 10-15 are dependent on claims 1 and 9 respectively and as
such are also understood to be new and inventive over the prior art at hand.

Re Iltem VII
Certain defects in the application

The relevant background art disclosed in D1 is not mentioned in the description, nor is
this document identified therein.

Form NL237-3 (separate sheet) (July 2006) (sheet 2)
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