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Method and seeder for sowing an individual seed in a seed location

@ The present invention relates to a method for sowing an individual seed in a seed location and to a seeder
therefor.
The method for sowing an individual seed in a seed location according to the invention comprises arranging a
seed on a surface adjacent to an opening that leads to a guide channel that extends to the seed location; flushing
the seed from the surface into the opening by directing a fluid over the surface in the direction of the opening; and
guiding the seed that is flushed into the opening to a seed location by means of the guide channel.
The seeder for sowing a seed in a seed location according to the invention comprises at least one opening that
leads to a guide channel that extends to a seed location; a surface that is configured to be arranged adjacent to
the at least one opening; and a selectively operable fluid supply for each opening, each fluid supply having at least
one nozzle that is arranged for directing fluid supplied thereto over the surface toward the opening.

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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Method and seeder for sowing an individual seed in a seed location

The present invention relates to a method for sowing an individual seed in a seed location

and to a seeder therefor.

For seedling production, individual seeds are sown in a seed location. The seed location is
generally a respective compartment of a seed tray having a plurality of tray compartments, each
filled with a growth substrate such as soil. One seed is to be sown in each tray compartment.

It is known to sow individual seeds in a respective compartment of a seed tray by hand.
Although sowing by hand allows for accurate sowing of individual seeds, it is laborious and thus
costly.

It is also known to sow individual seeds in respective tray compartment of a seed tray by
mechanised sowing methods. In known mechanised methods for sowing an individual seed in a
tray compartment, an individual seed is arranged adjacent to an opening of a tray compartment
while being held by vacuum on the tip of a needle of a so-called needle seeder. The tip of the
needle of such needle seeder is provided with an air opening against which the individual seed is
held by the vacuum. Once arranged adjacent to the opening of the tray compartment, the seed is
released from the tip of the needle, generally by releasing the vacuum and blowing the seed from
the tip of the needle into the tray compartment by blowing air through the air opening after
releasing the vacuum. It is also known to arrange an individual seed adjacent to an opening of a
tray compartment while being held by vacuum on the surface of a drum of a so-called drum seeder.
The surface of the drum of such drum seeder is provided with an air opening against which the
individual seed is held by the vacuum. Once arranged adjacent to the opening of the tray
compartment, the seed is released from the surface of the drum, generally by releasing the vacuum
and blowing the seed away from the surface into the tray compartment by blowing air through the
air opening against which the seed was held after releasing the vacuum.

Although sowing by means of these known mechanised methods is less laborious relative
to sowing by hand, these known mechanised methods have a number of drawbacks.

These known mechanised methods for instance require accurate placement of the
individual seeds on respectively the air opening on the tip of the needle and the air opening on the
surface of the drum. In practice accurate placement of the individual seeds on the respective air
openings is unreliable, resulting in compartments of a seed tray being left empty.

Furthermore, for reliable holding a seed on respectively the tip of the needle and the
surface of the drum, these known mechanised methods require that the size and shape of the air

opening and of the surface around the air opening against which the seed is held, is adapted to the
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size and shape of the seeds to be sown. The latter requires changing the size and/or shape of the air
opening and of the surface around the air opening when another type of seed is to be sown, for
instance by exchanging the needle or drum that has an air opening having a size and shape adapted
to a first type of seed, with a needle or drum having an air opening of a different size and/or shape
adapted to a second type of seed.

A known solution to these drawbacks is to pellet individual seeds. By pelleting individual
seeds, the size and shape of individual seeds can be changed, and thus can be optimized for
accurate placement of the individual pelleted seeds on the respective openings of the needle or
drum. Furthermore, different types of seeds having different shape and size can be provided with a
uniform size and shape, such that a needle or a drum having air openings that are adapted to the
uniform size and shape of the pelleted seeds, can be used to sow different types of seed without
replacement of the needle or drum. Although providing a solution to the above drawbacks,

pelleting of seeds itself has the drawback that it is costly.

One of the objects of the present invention is to address at least one of the drawbacks of the

known methods for sowing an individual seed in a seed location.

The present invention provides a method for sowing an individual seed in a seed location,
comprising:

- arranging a seed on a surface adjacent to an opening that leads to a guide channel that
extends to the seed location;

- flushing the seed from the surface into the opening by directing a fluid over the surface in
the direction of the opening;

- guiding the seed that is flushed into the opening to a seed location by means of the guide
channel.

The method according to the invention does not require an air opening in the surface for
holding on the seed by vacuum and for blowing the seed into the seed location, such as in known
methods. By flushing the seed into an opening that leads to a guide channel that extends to the seed
location and by guiding the seed that is flushed into the opening to a seed location by means of the
guide channel, the orientation of the surface is independent from the seed location, and can be such
that it is not required to hold the seed onto the surface against an air opening by means of vacuum.
Furthermore, by flushing, according to the invention, the seed from the surface into the opening by
directing a fluid over the surface in the direction of the opening, there is no requirement for an air
opening in the surface for blowing the seed into the opening. Requiring no air opening in the

surface for holding on the seed by vacuum and for transporting the seed into the seed location, has
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the advantage over the known methods that placement of the seed on the surface requires less
accuracy. As long as the seed is in the path of the fluid that is directed over the surface, the seed is
flushed into the opening. Furthermore, the surface can be shaped independent from the size and
shape of the seed, and thus it is not required to adapt the surface to the size and shape of the seeds
to be sown. This allows seeds of different size and shape to be sown by means of the method
according to the invention without exchanging the surface. There is no need to pallet the seeds for
applying the method according to the invention. However, if pelleting of the seeds is required for
other reasons than providing the seeds with a uniform size and shape, the method according to the
invention can be applied for sowing pelleted seed and bare seeds without exchanging the surface.

The fluid that according to the present invention is directed over the surface in the
direction of the opening for flushing the seed from the surface into the opening is a gas, a liquid, or
a combination thereof, for instance a gas having dispersed therein drops of a liquid. Preferably, the
fluid is air.

Preferably the surface is a flat surface. This has the advantage of reduced influence of the
surface on the seed while being arranged on the surface and while being flushed from the surface
relative to a surface that is not flat, as well as reduced influence of the surface on the fluid that is

directed over the surface. Preferably the surface is a substantially horizontal surface.

In a preferred embodiment of the method according to the invention, the surface is a
conveyor surface, the seed is conveyed along the opening on the conveyor surface, and the seed is
flushed into the opening when the seed is adjacent to the opening. The features of this embodiment
allow the seed to be placed on the conveyor surface at a location different from the location of the
opening and subsequently convey the seed on the conveyor surface to the location of the opening
in order to arrange the seed adjacent to the opening. Preferably, the conveyor surface with arranged
thereon the seed is conveyed along the opening. This provides control over the location and speed
of the seed while its being conveyed from the location where it is arranged on the conveyor surface
and the location of the opening. Preferably, the conveyor surface is a surface of a linear conveyor.
More preferably the surface of a conveyor belt. Alternatively, the conveyor surface is a surface of a
rotary surface, for instance a surface of a rotary table. In an advantageous embodiment of the
method according to the invention wherein the surface is a conveyor surface, the opening in which
the seed is flushed is a selected one of a plurality of openings arranged along the conveyor surface,

wherein each opening leads to a respective guide channel that extends to a respective seed location.

In a further advantageous embodiment of the method according to the invention the seed

that is flushed into the opening is a selected one of a plurality of seeds. In a preferred embodiment
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thereof, the plurality of seeds is arranged in a row of seeds on the surface and conveyed along the
opening on or over the surface in a direction parallel to the row. In an advantageous embodiment of
thereof the seeds are arranged in a row of individual seeds on the surface by moving the surface
with a conveying speed, and arranging a batch of seeds on a shaker conveyor that debouches on the
surface, wherein the shaker conveyor is configured to channel the batch of seeds into a flow of
seeds having a flow speed that is lower than the conveying speed of the surface. Preferably, the
number of seeds in the batch of seeds that is arranged on the shaker conveyor is counted.

In an advantageous embodiment of the method according to the invention described herein
above wherein the seed that is flushed into the opening is a selected one of a plurality of seeds, the
method further comprises: determining a selection characteristic of each of the plurality of seeds
that is arranged on the surface; and selecting the seed to be flushed into the opening at least based
on the determined selection characteristic of the seed. According to the invention a seed can be
selected on the basis of one or more than one determined selection characteristic. Selection
characteristics can include any internal or external morphological or physiological characteristic,
such as size, shape, colour, chlorophyll content, water content, etc. In an advantageous
embodiment thereof the selection characteristic of each of the plurality of seeds is determined
using at least one selection sensor. Preferably, the at least one selection sensor includes a camera,
and the selection characteristic is determined by analysing images of the seed on the surface
obtained by means of the camera. The choice of selection sensor(s) is made based on the selection
characteristic(s) used for the selection. A camera is for instance particularly suitable for
determining external morphological or physiological characteristics such as size, shape, and colour
of a seed. Examples of other selection sensors suitable for determining internal morphological or

physiological characteristics are X-ray sensors and Terahertz sensors.

In a further advantage embodiment of the method according to the invention, the method
comprises: determining the location of the seed on the surface, and flushing the seed from the
surface into the opening when it is determined that the seed is adjacent to the opening. In an
advantageous embodiment thereof the location of the seed on the surface is determined using at
least one location sensor. Preferably, the at least one location sensor includes a camera, and the
location of the seed on the surface is determined by analysing images of the seed on the surface
obtained by means of the camera. A camera is particularly suitable for determining location of the
seed on the surface. An example of other location sensors that may be used for determining the

location of the seed on the surface includes an infrared sensor.
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In an advantageous embodiment of the method according to the invention as described
herein above wherein the location of the seed on the surface is determined, first the seed is
arranged on the surface at a first location and subsequently the surface is moved along the opening
so as to arrange the seed at a second location adjacent to the opening. After being arranged on the
surface and before reaching the second location, the location of the seed on the surface is
determined and associated with the location of the surface relative to the second location. When it
is determined that the location of the surface that is associated with the seed is at the second

location the seed is flushed from the surface into the opening.

The present invention further relates to a seeder for sowing a seed in a seed location. In
particular the present invention relates to a seeder configured for executing the method according
to the invention, more in particular for executing at least one of the above described embodiments

of the method according to the invention.

The seeder according to the invention comprises:

- at least one opening that leads to a guide channel that extends to a seed location;

- a surface that is configured to be arranged adjacent to at least one opening; and

- a selectively operable fluid supply for each opening, each fluid supply having at least one
nozzle that is arranged for directing fluid supplied thereto over the surface toward the opening.

The fluid supply is in particular selectively operable such that fluid is directed over the
surface at a selected moment in time, in particular a moment in time wherein a seed that is to be
flushed into the opening is adjacent to the opening.

Preferably, the seeder further comprises a seed supply for arranging a seed on the surface.

Preferably, at least when arranged adjacent to the opening, the surface is substantially flat.
Furthermore, preferably, at least when arranged adjacent to the opening, the surface is substantially

horizontal.

In a preferred embodiment of the seeder according to the invention, the surface is a
conveyor surface, the conveyor surface is configured to be moved along a path, and the at least one
opening is arranged adjacent to the path of the conveyor surface. Preferably, the conveyor surface
is configured to be conveyed along the opening. Preferably, the conveyor surface is a surface of a
linear conveyor. More preferably the conveyor surface is the surface of a conveyor belt.
Alternatively, the conveyor surface is a surface of a rotary surface, for instance a surface of a

rotary table.
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In an advantageous embodiment of the seeder according to the invention wherein the
surface is a conveyor surface, a plurality of openings is arranged along the path of the conveyor
surface, wherein each opening leads to a respective guide channel that extends to a respective seed
location. In a preferred embodiment thereof the openings are arranged along opposite edges of the
conveyor surface that are parallel to the path of the conveyor surface, wherein preferably the
nozzles of the selectively operable fluid supplies associated with the openings are arranged above

the conveyor surface in between the opposite edges.

In an advantageous embodiment of the seeder according to the invention, the seed supply
comprises: a shaker conveyor that debouches on the conveyor surface, wherein the shaker
conveyor is configured to channel a batch of seeds into a flow of seeds; and a seed distributor
configured for batch wise distributing seeds to the shaker conveyor. The additional features of this
advantageous embodiment are in particular advantageous in the above described embodiment of
the seeder according to the invention that comprises the feature that the surface is a conveyor
surface configured to be conveyed along the path thereof.

In an advantageous embodiment the shaker conveyor is configured to channel the batch of
seeds into two flows of seeds debouching on opposite sides of the nozzles. The additional feature
of this advantageous embodiment is in particular advantageous in combination with the
embodiment of the seeder according to the invention wherein openings are arranged along opposite
edges of the conveyor surface that are parallel to the path of the conveyor surface and wherein the
nozzles of the selectively operable fluid supplies associated with the openings are arranged above
the conveyor surface in between the opposite edges.

In a preferred embodiment of the seeder according to the invention wherein the seed
supply comprises a shake conveyor, the seed supply comprises a seed counter arranged and
configured for counting the number of seeds in the batch of seeds that is distributed to the shaker

conveyor.

The accompanying drawings are used to illustrate present non-limitative preferred
exemplary embodiments of the method and seeder of the present invention. The above stated and
other advantages, features and objectives of the invention will become more apparent, and the
invention better understood, from the following detailed description when read in combination
with the accompanying drawings, in which:

Figures 1 to 3 illustrate the general steps of embodiments of a method according to the
invention as well as general components of embodiments of a seeder according to the invention;

Figure 4 shows the result of the method steps illustrated by figures 1 to 3;
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Figures 5 and 6 illustrate an embodiment of the method according to the invention in
which the general steps shown in figures 1 to 3 are used as well as an embodiment of the seeder
according to the invention in which the general components of the seeder shown in figures 1 to 3
are incorporated;

Figures 7 to 11 illustrate an embodiment of the method and seeder according to the
invention that is an advantageous further development of the embodiment illustrated by figures 5
and 6.

Figures 12 and 13 illustrate an embodiment of the method and seeder according to the
invention that is an advantageous further development of the embodiment illustrated by figures 7 to
11;

Figure 14 shows a first embodiment of a seed distributor that is arranged above the shaker
conveyor 47 shown in figures 12 and 13;

Figures 15 to 17 show a second embodiment of a seed distributor that is arranged above the
shaker conveyor 47 shown in figures 12 and 13 in different phases of the operation thereof;

Figure 18 illustrates an embodiment of the method and seeder according to the invention
that is an advantageous further development of the embodiment illustrated by figures 12 to ;

Figure 19 shows a seed tray that is arranged underneath the conveyor belt of the

embodiment shown in figure 18.

In figures 1 to 3, general steps of a method according to the invention are shown as well as
general components of a seeder according to the invention.

In figure1 is shown that a seed 1 is arranged on a surface 3 adjacent to an opening 5 that
leads to a guide channel 7 that extends to a seed location that in figure 1 is embodied by a tray
compartment 9 of a seed tray. As shown, the tray compartment 9 holds a growth substrate 11. The
surface 3 is a flat surface. Furthermore, the surface 3 is a substantially horizontal surface. The
guide channel 7 is provided at its upper end with a perforated slanted guiding wall 13 on the side
of the opening 5 opposite the side of the opening 5 where the surface is. Preferably side walls that
serve as side borders of the opening 5 extend from opposite sides 13.1, 13.2 of the slanted wall 13
towards the surface 3. In figure 1 such side walls are not shown as they would partly obstruct the
view on the seed 1.

The guide channel 7 has at its lower end an outlet 15. The guide channel 7 funnels towards
the outlet 15. On the side of the surface 3 opposite the side where the opening 5 is arranged, a
nozzle 17 is arranged that is connected to a fluid source (not shown) via a selectively operable

valve 19. The fluid is preferably air and the fluid source preferably a source of compressed air.
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In figure 2 is shown that the seed 1 is flushed from the surface 3 into the opening 5 by
directing, using the nozzle 17, a fluid 21 over the surface 3 in the direction of the opening 5. The
fluid 21 is supplied from the fluid supply to the nozzle 17 after opening the selectively operable
valve 19. As shown in figure 2, the seed 1 is flushed against the perforated slanted wall 13. The
fluid 21 exits through the perforations in the perforated slanted wall 13, such that the fluid 21 is not
directed down into the guide channel 7.

As shown in figure 3, the seed 1 is guided by means of the guide channel 7 to the tray
compartment 9. In particular, the seed 1 is directed by means of the perforated slanted wall 13
down into the guide channel 7, where the seed 1 is guided via the funnel-shaped part to the outlet
15 that has an outlet opening 23 under which outlet opening 23 the tray compartment 9 is arranged.

The result of the above steps is shown in figure 4: the seed 1 is sown in the seed location

embodied by the tray compartment 9.

In figures 5 and 6 an embodiment of the method according to the invention is shown in
which the general steps shown in figures 1 to 3 are used. Figure 5 and 6 also show an embodiment
of a seeder according to the invention.

In particular is shown that after sowing the seed 1 into tray compartment 9 in accordance
with the steps shown in figures 1 to 3, the tray compartment 9 is moved in the direction of arrow A
and a second tray compartment 25 that is attached thereto is arranged underneath the outlet
opening 23 of the guide channel 7. Furthermore, a second seed 27 is arranged on the surface 3
adjacent to the opening 5 as schematically indicated by arrow B. Once the second seed 27 is
arranged on the surface 3 and the second tray compartment 25 is arranged underneath the outlet
opening 23, the second seed 27 can be sown in the second tray compartment 25 by executing the
general steps illustrated in figures 1 to 3. The above can be repeated with a third, fourth, fifth, ect.
tray compartment and seed. Thus a seed can be sown in each of a row of tray compartments of a

seed tray.

In figures 7 to 11 an embodiment of the method and the seeder according to the invention
is shown that is an advantageous further development of the embodiment illustrated by figures 5
and 6. In figure 7 is shown that the surface 3 is a conveyor surface, in particular a surface of a
conveyor belt 29. The conveyor belt 29 is led over two pulleys 31, 33 and driven such that the
surface thereof moves in the direction of arrow C. When the conveyor belt 29 moves in the
direction of arrow C, the conveyor surface 3 is moved along a path P. Along path P is arranged a
camera 35 that is arranged above the surface of the conveyor belt 29 such that the surface of the

conveyor belt 29 is in its view. Along path P is further arranged opening 5 that as shown in figure 1
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leads to the guide channel 7 that extends to a seed location that is embodied by a tray compartment
9 of a seed tray. The camera 35 is connected to a controller 37. The controller 37 is furthermore
connected to the selectively operable valve 19. At the end of path P a receptacle 39 is arranged. As
schematically illustrated in figure 7 by means of arrow D, seed 1 is placed on the conveyor surface
3 at a location near the start of path P. As shown in figure 8, since the surface of the conveyor belt
29 moves in the direction of arrow C, once the seed 1 is placed on the conveyor surface 3, the seed
1 and the conveyor surface 3 are moved together in the direction of arrow C along the path P. As
shown in figure 9 seed 1 is thus conveyed along the camera 35. It is also shown that while seed 1 is
conveyed along the camera 35, a second seed 27 is placed on the conveyor surface 3 as
schematically illustrated by means of arrow D.

The camera 35 periodically sends images of the surface of the conveyor belt 29 to the
controller 37. The controller 37 is provided with a processor that is configured to analyse the
images received from the camera 35. The processor is configured to detect the seed 1 on the
images while seed 1 is conveyed along the camera 35, and to determine a selection characteristic of
the seed 1, for instance the shape of the seed 1. The processor is provided with selection criteria for
the selection characteristic and is configured to select the seed for flushing into the opening 15 in
case the determined selection characteristic meets the selection criteria. In the present case it is
determined by the processor that seed 1 meets the selection criteria, and thus seed 1 is selected to
be flushed into the opening 5 when seed 1 is arranged adjacent to the opening 5. The processor of
the controller 37 is furthermore configured to determine the location of the seed 1 relative to the
conveyor surface 3 based on the analyses of the images received from the camera 35 and to
associate the determined location of the seed 1 relative to the conveyor surface 3 with the location
of the conveyor surface 3 relative to the location of the opening 5. In the present embodiment, the
controller 37 is connected to an angular rotation sensor 41 that is configured to sense angular
rotation of pulley 33. The processor of the controller 37 is provided with data regarding the amount
of angular rotation of the pulley 33 that is required to move a first location E on the surface of the
conveyor belt 29 at a first edge 43 of the view of the camera 35 to a location F adjacent to the
opening 15. The processor of the controller 37 furthermore is provided with data regarding the
amount of angular rotation of the pulley 33 that is required to move a second location G on the
surface of the conveyor belt 29 at a second edge 45 of the view of the camera 35 to a location F
adjacent to the opening 15. Through analysis of images received from the camera 35, the
processor of the controller 37 is configured to determine the location H of the seed 1 relative to the
locations E and G. The processor is configured to calculate based on the above referenced data on
the movement of locations E and F and based on the determined location H of the seed 1 relative to

the locations E and G, the amount of angular rotation of the pulley 33 that is required to move the
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location H of the seed 1 on the surface of the conveyor belt 29 to the location F adjacent to the
opening 15. The processor is configured to determine based on the angular rotation of the pulley 33
sensed by means of the angular rotation sensor 41 when the location H of the seed 1 has arrived at
the location F adjacent to the opening 15. When it is determined that the location H of the seed 1
has arrived at the location F adjacent to the opening 15, as shown in figure 10, the processor is
configured to control the selectively operable valve 19 such that the valve 19 is opened and fluid
21 is supplied to nozzle 17 for directing the fluid 21 over the conveyor surface 3 in the direction of
the opening 15. As a result the seed 1 is flushed into the opening 15 and guided into the tray
compartment 9 as schematically illustrated by means of arrow I and as described herein above
under reference to figures 1 to 4. After the seed 1 is sown into the tray compartment 9, the tray
compartment 9 is moved in the direction of arrow A and a second tray compartment 25 that is
attached thereto is arranged underneath the outlet opening 23 of the guide channel 7. In an
advantageous embodiment the processor is configured to store an image of each seed that is
detected together with information on whether or not the seed was selected to be flushed into an
opening. Also information is advantageously stored regarding the tray compartment in which each

selected seed is sown.

While seed 1 is conveyed along the opening 15, the second seed 27 is conveyed along
camera 35. Analogous to what is described herein above under reference to figure 9, the processor
of the controller 37 detects the second seed 27 on the images received from the camera 35 while
the second seed 27 is conveyed along the camera 35, and determines a selection characteristic of
the seed 27, for instance the shape of the seed 27. The processor determines whether the
determined selection characteristic meets the selection criteria. In the present case it is determined
by the processor that second seed 27 does not meet the selection criteria, and thus second seed 27
is not selected by the processor to be flushed into the opening 5. As a result of not being selected
for flushing into the opening 5, the second seed 27 is conveyed along the opening 5 without being
flushed into opening 5. As shown in figure 11, at the end of the path P of the conveyor belt 29, the

second seed 27 falls into the receptacle 39.

In figures 12 and 13 an embodiment of the method and seeder according to the invention is
shown that is an advantageous further development of the embodiment illustrated by figures 7 to
11. As shown in figures 12 and 13, a shaker conveyor 47 is arranged at the front end 49 of the
conveyor belt 29. The shaker conveyor 47 debouches on the conveyor surface 3. The shaker
conveyor 47 is configured to convey a batch 51 of seeds that is arranged on a shaker surface 53

thereof to the end 55 of the shaker conveyor 47 where the shaker conveyor 47 debouches on the
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conveyor surface 3. The shaker surface 53 is mounted on a row of spring elements 57 and is driven
by a drive (not shown) such that a shaking movement of the shaker surface 53 is generated that is
schematically illustrated by means of the double arrow J. The shaking movement J causes a
forward movement of the seeds arranged on the shaker surface 53 parallel to the shaker surface 53
schematically illustrated by means of arrow K and the upward movement of the seeds arranged on
the shaker surface 53 perpendicular to the shaker surface 53 schematically illustrated by means of
arrow L. The upward movement L. causes seeds that are arrange on top of each other to move way
from each other. The forward movement K conveys the seeds towards the end 55 of the shaker
conveyor 47. As shown in figure 13, the shaker surface 53 tapers towards the end 55 of the shaker
conveyor 47 such that the batch 51 of seeds is channelled into a flow of seeds that debouches on
the conveyor surface 3 in single file. The shaker movement is set such that the forward movement
K of the seeds that debouch on the conveyor surface 3 is lower than the speed of the conveyor belt
29 in the direction of arrow C. As a result a row of individualized seeds 1, 27, 59 is arranged on the
conveyor surface 3 and conveyed along the path P in the direction of arrow C along camera 35. As
shown in figures 12 and 13 a fourth seed 61 is about to be arranged on the conveyor surface.
Analogous to what is described under reference to figures 7 to 11, each seed of the row of seeds is
identified by the processor of the controller 37 that is connected to camera 35. For each seed that is
conveyed along the camera a selection characteristic is determined by the processor and for each
seed the processor determines whether or not the seed meets the selection criteria and is selected to
be flushed in the opening 5. In the shown embodiment, four openings 5a-d are arranged along the
path P. Each of the openings 5a-d leads to a respective guide channel 7a-d that extends to a
respective seed location embodied by a respective tray compartment 9a-d. In case the processor
determines that a seed that is conveyed along the camera 35 meets the selection criteria, the
processor selects one of the openings 5a-d as the opening to flush the seed into. Analogous to what
is described under reference to figures 9 and 10, the processor determines the location of the seed
on the conveyor surface 3 and determines when the seed is adjacent to the opening that is selected
to flush the seed in. In the shown embodiment opening 5d is selected by the processor to flush seed
1 in. Thus analogous to what is described under reference to figures 9 and 10, when it is
determined by the processor that the location H of the seed on the conveyor surface 3 is at location
F of the opening 5d, the processor controls the selectively operable valve 19d such that the valve
19d is opened and fluid is supplied to nozzle 17d for directing the fluid over the conveyor surface 3
in the direction of the opening 5d. The seed 1 is then flushed into the opening 5d and guided by
means of guide channel 7d into the tray compartment 9d as schematically illustrated by means of
arrow . Analogous to what is noted under reference to figure 1, side walls that serve as side

borders of the openings 5a, 5b, 5c, 5d preferably extend from opposite sides of each of the slanted
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walls 13 towards the surface 3. In figure 12 such side walls are not shown. Such side walls provide
a separation between neighbouring openings 5, thereby preventing a seed to be flushed not into the

selected opening but into a neighbouring opening.

As shown in figures 12 and 13 a row 63 of tray compartments 9a-d is arranged under the
guide channels 7a-7d, each tray compartment 9a-d is arranged under a respective guide channel 7a-
7d. In case each of the first four shown seeds 1, 27, 59, 61 is selected to be flushed into an opening,
the processor of the controller 37 selects for each of the selected seeds 1, 27, 59, 61 a respective
one of the openings 15a-d, such that one seed is sown into each one of the tray compartments 9a-d.
As shown in figure 13 the row 63 of tray compartments 9a-9d is one row of a seed tray 65 having a
plurality of parallel rows 63, 67, 69 of tray compartments. Once all tray compartments 9a-9d of the
row 63 have arranged therein one seed, the seed tray 65 is moved by means of a linear conveyor
(not shown) on which the seed tray is arranged in the direction of arrow A, such that a next row 67
with tray compartments 25a-d is arranged under the guide channels 7a-7d, wherein each tray
compartment 25a-d is arranged under a respective guide channel 7a-7d. Subsequently, analogous to
the sowing of seeds 1, 27, 59, 61 in tray compartments 9a-d, in each of the compartments 25a-d, a
seed is sown that is selected from the continuous flow of individual seeds that is arranged on
conveyor surface 3. Once all tray compartments 25a-d of the row 67 have arranged therein one
seed, the seed tray 65 is again moved by means of the linear conveyor (not shown) on which the
seed tray is arranged in the direction of arrow A, such that a next row 69 with tray compartments is
arranged under the guide channels 7a-7d, wherein each tray compartment of row 69 is arranged
under a respective guide channel 7a-7d.Subsequently, in each tray compartment of row 69, a seed
is sown that is selected from the continuous flow of individual seeds that is arranged on conveyor

surface 3.

In a preferred embodiment, starting from the situation shown in figures 12 and 13, opening
5d is selected for seed 1, opening 5c is selected for seed 27, opening 5b is selected for seed 59, and
opening 5a is selected for seed 61. In that case the next seed 71 of the continuous row of seeds that
is arranged on the conveyor surface 3, which seed 71 is in figures 12 and 13 arranged on the shaker
surface 53, will be located where seed 1 is located in the situation shown in figures 12 and 13, once
seeds 1, 27, 59, and 61 are flushed into the tray compartments 9a-d. Then the time that it takes for
the conveyor belt 29 to convey seed 71 to the location f of the opening 5d is available for moving
seed tray 65 in the direction of arrow A such that the tray compartments 25a-d of the row 67 are
arranged underneath the guide channels 7a-d. This allows the conveyor belt 29 to be continuously

driven. It is noted, that it is for instance possible that the time that is required to move seed tray 65



10

15

20

25

30

35

13

in the direction of arrow A such that the tray compartments 25a-d of the row 67 are arranged
underneath the guide channels 7a-d, is shorter than the time that it takes for the conveyor belt 29 to
convey a seed from the location H of seed 1 shown in figures 12 and 13 to location F of the
opening 5d. In that case openings 5a-d may be selected in another sequence by the processor for
subsequent seeds of the continuous row of seeds without having to stop or slow the conveyor belt
29 in order to move seed tray 65 in the direction of arrow A such that the tray compartments of a

subsequent row are arranged underneath the guide channels 7a-d.

Analogous to what is described under reference to figures 7 to 11, in case a determined
selection characteristic of a seed of the continuous row of seed that is arranged on the conveyor
surface 3 does not meet the selection criteria, the processor of the controller 37 does not select the
seed for flushing into one of the openings and allows the seed to fall into the receptacle 39 at the

end of path P.

In figure 14 a first embodiment is shown of a seed distributor 73 that is configured for
batch wise distributing seeds to the shaker conveyor 47. The seed distributor is arranged above the
shaker conveyor 47 of figures 12 and 13. The seed distributor 73 has a container 75 that, as
schematically illustrated by means of double arrow L is selectively tiltable around tilting axis 83.
The container 75 is selectively tiltable by means of a mechanism (not shown) that is controlled by
the controller 37. As shown in figure 14, the container 75 holds seeds 77. By tilting the container
75, a plurality of the seeds held in the container 75 are batch wise arranged on the shaker conveyor
surface 53, such that a batch 51 of seeds is arranged on the shaker conveyor 53 that, as described
herein above under reference to figures 12 and 13, is channelled into the flow of seeds that
debouches on the conveyor surface 3 in single file. The controller 37 is connected to the seed
distributor 73 and configured to selectively tilt the container 75 when a batch of seeds is to be
arranged on the shaker surface 53. As shown in figure 14, a seed counter 79 is arranged such that
the seeds that fall out of the container 75 when the container 75 is tilted pass the seed counter 79.
In the shown embodiment the seed counter 79 has an opening 81 through which the seeds pass
when falling out of the container 75. Along the circumference of the opening 81 light sources and
cooperating light sensors are arranged that allow for detecting a single seed that passes the opening
81. The seed counter 79 is configured to provide the controller 37 with data on the number of seeds
that have passed the seed counter 79. On the basis of the number of seeds that have passed the seed
counter 79 and on the basis of data on the number of seeds that have passed the camera 35, the
controller 37 is configured to determine at least an indication of the number of seeds that is

arranged on the shaker conveyor 47. Based on the determined number of seeds that is arranged on
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the shaker conveyor 47, the controller 37 is configured to control the tilting of the container 75 in
order to ensure that a proper amount of seeds is arranged on the shaker conveyor 47 to enable
proper execution of the sowing process. Both underfilling and overfilling of the shaker conveyor
47 may result in the shaker conveyor to stop functioning or to deliver a flow of seeds on the
conveyor surface 3 with a flow velocity that is unsuitable for providing on the conveyor surface 3 a
row of individualised seeds. In order to distribute small batches of seeds to the shaker conveyor,
the controller 37 is advantageously configured to tilt the container 75 and shake seeds out of the
container 75 by generating an oscillating tilting motion with a relatively small angular movement
around the tilting axis 83. The seed container 75 is in an advantageous embodiment arranged on a
carrousel on which a plurality of seed containers can be arranged. This makes it possible after
sowing seeds from a first container into the tray compartments of a seed tray, to sow seeds from
another seed container into the tray compartments of a subsequent seed tray, by rotating the
carrousel such that the other seed container is arranged above the shaker surface 53 of the shaker
conveyor 47 and by subsequently tilting the other seed container in order to distribute seeds to the
shaker surface 53. In case the seeds of the other seed container are of another type, and seeds of the
previous type are still arranged on the shaker surface 53 or on the conveyor surface 3, the seeds of
the previous type are first conveyed to the receptacle 39 at the end of path P of the conveyor 29
before the seeds of the other type are distributed to the shaker conveyor. In an advantageous

embodiment a system is provided for removing seeds from the receptacle 39.

In figures 15 to 17 a second embodiment is shown of a seed distributor 173 that is
configured for batch wise distributing seeds to the first shaker conveyor 47. The seed distributor
173 has a second shaker conveyor 174 having an first end 174a arranged above the surface 53 of
the first shaker conveyor 47 of figures 12 and 13. The seed distributor 173 furthermore includes a
container 175. The container 175 is selectively tiltable between a first position and a second
position. The container 175 is selectively tiltable by means of a mechanism (not shown) that is
controlled by the controller 37. In figure 14 is shown that the container 175 has been tilted from the
first position (indicated with dashes) into a second position above a second end 174b of the second
shaker conveyor 174, such that all the seeds that were held in the container 175 have been arranged
on the surface 176 of the second shaker conveyor 174. The shaker surface 176 is mounted on a
row of spring elements 157 and is driven by a drive (not shown) controller by controller 37. The
second shaker conveyor 174 is configured such that a shaking movement of the shaker surface 176,
schematically illustrated by means of the double arrow N, can be generated by means of the drive.
Once the seeds have been arranged on the shaker surface 176 of the second shaker conveyor 174,

the controller 37 can control the drive such that the shaking movement of the shaker surface 176 is
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generated. The shaking movement N causes a forward movement of the seeds arranged on the
shaker surface 176 parallel to the shaker surface 176 schematically illustrated by means of arrow
O. The forward movement O conveys the seeds towards the first end 174a of the second shaker
conveyor 174. At the first end 174a, the seeds fall down onto the surface 53 of the first shaker
conveyor 47. As shown in figure 15, a seed counter 79 is arranged such that the seeds that fall from
the shaker surface 176 pass the seed counter 79. In the shown embodiment the seed counter 79 has
an opening 81 through which the seeds pass. Along the circumference of the opening 81 light
sources and cooperating light sensors are arranged that allow for detecting a single seed that passes
the opening 81. The seed counter 79 is configured to provide the controller 37 with data on the
number of seeds that have passed the seed counter 79. On the basis of the number of seeds that
have passed the seed counter 79 and on the basis of data on the number of seeds that have passed
the camera 35, the controller 37 is configured to determine at least an indication of the number of
seeds that is arranged on the first shaker conveyor 47. Based on the determined number of seeds
that is thus arranged on the first shaker conveyor 47, the controller 37 is configured to control the
shaking movement of the shaker surface 176 of the second shaker conveyor 174 in order to ensure
that a proper amount of seeds is arranged on the shaker surface 53 of the first shaker conveyor 47
to enable proper execution of the sowing process. Both underfilling and overfilling of the shaker
conveyor 47 may result in the shaker conveyor to stop functioning or to deliver a flow of seeds on
the conveyor surface 3 with a flow velocity that is unsuitable for providing on the conveyor surface
3 arow of individualised seeds. The controller 37 is advantageously configured to stop the shaking
movement of the shaker surface 176 before the number of seeds that is arranged on the first shaker
conveyor 47 is such that overfilling occurs and to start the shaking movement of the shaker surface
176 again before underfilling occurs.

As shown in figure 16, the empty container 175 can be tilted into its first position while the
second shaker conveyor 174 is operated to distribute seeds to the first shaker conveyor 47.

The shaker surface 176 of the second shaker conveyor 174 can be tilted about a tilt axis
183 in the direction of arrow Q from the position shown in figures 15 and 16 into a position shown
in figure 17. This allows to return seeds that are arranged on the shaker surface 176 of the second
shaker conveyor 174 into the empty container 175 in the direction of arrow R. The seeds are for
instance returned into the container 175 when the sowing of seeds in a seed tray is finished and
another type of seeds is to be sown in a subsequent seed tray.

The seed container 175 is in an advantageous embodiment arranged on a carrousel on
which a plurality of seed containers can be arranged. This makes it possible after sowing seeds
from a first container into the tray compartments of a seed tray, to sow seeds from another seed

container into the tray compartments of a subsequent seed tray. To that effect, after returning the
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seeds into the first container 175, the carrousel is rotated such that the other seed container is
arranged at the second shaker conveyor 174. Subsequently the steps described herein above under
reference to figure 15 are repeated in order to distribute seeds held in the other container to the
shaker conveyor 47.

The seed distributor 173 shown in figures 15 to 17 allows for all the seeds held in a
container 175 to be arranged on the second shaker conveyor 174 before distributing seeds to the
first shaker conveyor 47. This has the advantage that the distribution is less selective relative to
distribution with the seed distributor 73 shown in figure 14 where seed is distributed directly from
the container 75. Being less selective is in particular relevant when the method and seeder

according to the invention are used to sow a representative sample of a batch of seeds.

In figure 18 an embodiment of the method and seeder according to the invention is shown
that is an advantageous further development of the embodiment illustrated by figures 12 an 13. In
the shown embodiment openings 5a, 5b, 5c, and 5d, are arranged along a first longitudinal edge 85
of the conveyor belt 28, which first edge extends parallel to the path P of the conveyor belt 29.
Furthermore, along the second longitudinal edge 86 opposite to the first edge 85 four additional
openings 87a, 87b, 87c, 87d, are arranged opposite the openings 5a, 5b, 5c¢, and 5d. As shown in
figure 15, the nozzles 17a-d that are associated with the openings 5a-d are arranged above the
conveyor surface in between the opposite longitudinal edges 85, 86. Also arranged above the
conveyor surface in between the opposite longitudinal edges 85, 86 are nozzles 89a-d that
associated with the openings 87a-d. Each of the nozzles 89a-d is associated with and directed to a
respective one of the openings 87a-d. Each of the nozzles 17a-d and 89a-d is selectively operable

to direct a fluid over the conveyor surface 3 in the direction of the opening associated therewith.

As shown in figure 18 the shaker conveyor 91 is configured to channel the batch of seeds
51 arranged on the shaker surface 93 into two flows of seeds 95, 97 debouching on opposite sides
of the nozzles 17a-d and 89a-d that are arranged above the conveyor surface 3 in between the
longitudinal edges 85, 86. Each of the two flows of seeds 95, 97 that debouche on the conveyor
surface 3 results, analogous to what is described under reference to figures 12 to 14, in a
continuous row of individualised seeds that is arranged on the conveyor surface 3. The first row is
schematically illustrated by means of axis 99 and extends in between the openings 5a-d and the
nozzles 17a-d associated therewith. The second row is schematically illustrated by means of axis
101 and extends in between the openings 87a-d and the nozzles 89a-d associated therewith. While,
analogous to what is described under reference to figures 12 and 13, the openings 5a-d lead to

respective guide channels under which a row of respective tray compartments can be arranged, the
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openings 87a-d lead to respective guide channels under which another row of respective tray
compartments can be arranged. Thus in the embodiment shown in figure 16, two rows of tray
compartments of a seed tray can be sown before having to move the seed tray to arrange a
subsequent row of compartments to be sown underneath the outlet openings of the guide channels.
Both rows of seeds pass the camera 35 that is arranged above the conveyor surface 3. The
processor of the controller 37 is configures to analyse the images received from the camera 35 and

to detect individual seeds of each of the rows passing the camera 35.

In figure 19 a seed tray 65 is shown that is arranged underneath the conveyor belt 29 of the
embodiment shown in figure 16. The seed tray 65 has four rows 63, 67, 69, 103 of tray
compartments, wherein in figure 16 row 103 is arranged underneath the outlet openings 23a-d that
are associated with the openings 5a-d and row 69 is arranged underneath the outlet openings 105a-
d that are associated with the openings 87a-d. In the tray compartments of row 63 and 67 seeds
have already been sown. A second camera 107 is arranged above the path along which the seed
tray 65 is moved in the direction of arrow A, such that each of the rows of the seed tray 65 pass
underneath the second camera 107 after the tray compartments thereof have passed the outlet
openings 23a-d and 105a-d of the guide channels. The second camera 107 is connected to the
controller 37. The processor is configured to analyse the images received from the second camera
107. The processor is configured to detect in which of the tray compartments of the row passing
underneath the second camera 107 have arranged a seed therein. The processor is furthermore
configured to determine whether each of the tray compartments passing underneath the second
camera 107 that according to data regarding the sowing should have a seed arranged therein,
indeed has arranged a seed therein. The result is logged and/or the operator of the seeder is
informed of the result, such that the operator can decide in case of any discrepancy how to respond.
The operation could for instance in case of a missing seed in one of the tray compartments seed a
seed in the tray compartment by hand. It is also possible that the processor 37 is configured to
respond to any discrepancy by moving the seed tray 65 back in the direction of arrow S until the
tray compartment that has no seed arranged therein is underneath one of the outlet openings 23a-d
and 105a-d and subsequently seed a seed in that tray compartment. The feature of the second
camera 107 can also advantageously be applied in the embodiments of the method and seeder
shown in any of the figures 1 to 13. Both embodiments of the seed distributor shown in figures 14
to 17 may be used to distribute seed to the shaker conveyor 91 of the embodiment shown in figures

18 and 19.
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Although the embodiments of the method and seeder according to the invention described
herein above are in particular suitable for sowing seeds in tray compartments of a seed tray,
equivalent embodiments are advantageously used for sowing seeds in other seed locations. In stead
of tray compartments of a seed tray, compartments of other single- or multi-compartment
recepticles, for instance compartments of a microtiter plate, may be filled with seeds by means of
embodiments of the method and seeder according to the invention. In order to adapt the
embodiments of the seeder according to the invention shown in figures 1 to 19 to other single- or
multi-compartment recepticles, the guide channels are advantageously replaced with guide
channels that extend to another seed location.

By advantageously modifying the described embodiments such that in stead of tray
compartments are arranged and/or moved underneath the outlet opening(s) of the guide channel(s),
the outlet opening(s) of the guide channel(s) are arranged and/or moved above a location in a field,
embodiments of the method and seeder according to the invention can be used to sow seed in the

open field.

Although the principles of the invention have been set forth above with reference to
specific embodiments, it must be understood that this description is given solely by way of

example and not as limitation to the scope of protection, which is defined by the appended claims.
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Conclusies

1. Werkwijze voor het zaaien van een individuele zaad op een zaadlocatie,
omvattende

- het arrangeren van een zaad op een oppervlak aanliggend aan een opening die leidt naar
een geleidingskanaal dat zich uvitstrekt naar de zaadlocatie;

- het spoelen van de zaad van het oppervlak af in de opening door het richten van een
fluidum over het oppervlak in de richting van de opening;

- het geleiden van de zaad die in de opening is gespoeld naar een zaadlocatie door middel

van het geleidingskanaal.

2. Werkwijze volgens conclusie 1,
waarbij

- het oppervlak een in hoofdzaak vlak oppervlak is.

3. Werkwijze volgens conclusie 1 of 2,
waarbij
- het oppervlak een transporteuroppervlak is;
- de zaad langs de opening wordt getransporteerd op het transporteuroppervlak; en

- de zaad in de opening wordt gespoeld wanneer de zaad aanliggend aan de opening is.

4. Werkwijze volgens conclusie 3,
waarbij

- het transporteuroppervlak het oppervlak is van een transporteurband.

5. Werkwijze volgens conclusie 3 of 4,
waarbij

- de opening waarin de zaad wordt gespoeld een geselecteerde opening is van een veelvoud
openingen die zijn gearrangeerd langs het transporteuroppervlak, waarbij elke opening leidt naar

een respectief geleidingskanaal dat zich uvitstrekt naar een respectieve zaadlocatie.

6. Werkwijze volgens één van de conclusies 1 tot en met 5,
waarbij
- de zaad die in de opening wordt gespoeld een geselecteerde zaad is van een veelvoud

zaden.
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7. Werkwijze volgens conclusie 6,
waarbij
- de veelvoud zaden op het oppervlak is gearrangeerd in een rij van individuele zaden en

op of over het oppervlak langs de opening wordt getransporteerd in een richting parallel aan de rij.

8. Werkwijze volgens conclusie 7,
waarbij de zaden in een rij van individuele zaden op het oppervlak zijn gearrangeerd door middel
van:

- het bewegen van het oppervlak met een transportsnelheid; en

- het arrangeren van een partij zaden op een schudtransporteur die uitmondt op het
oppervlak, waarbij de schudtransporteur is geconfigureerd om de partij zaden te kanaliseren in een

stroom van zaden met een stroomsnelheid die lager is dan de transportsnelheid van het oppervlak.

9. Werkwijze volgens conclusie 8,
omvattende
- het tellen van het aantal zaden in de partij zaden die wordt gearrangeerd op de

schudtransporteur.

10. Werkwijze volgens ¢én van de conclusies 6 tot en met 9,
omvattende

- het bepalen van een selectiekarakteristiek van elke van het veelvoud zaden dat is
gearrangeerd op het oppervlak;

- het selecteren van de zaad die in de opening te spoelen is ten minste gebaseerd op de

bepaalde selectickarakteristiek van de zaad.

11. Werkwijze volgens conclusie 10,
waarbij
- de selectiekarakteristiek van elke van de veelvoud zaden wordt bepaald door

gebruikmaking van ten minste één selectiesensor.

12. Werkwijze volgens conclusie 11,
waarbij
- de ten minste ene selectiesensor een camera omvat; en
- de selectiekarakteristiek wordt bepaald door het analyseren van beelden van de zaad op

het oppervlak die zijn verkregen door middel van de camera.
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13. Werkwijze volgens één van de conclusies 1 tot en met 12,
omvattende
- het bepalen van de locatie van de zaad op het oppervlak;
- het spoelen van de zaad van het oppervlak in de opening wanneer is bepaald dat de zaad

aanliggend is aan de opening.

14. Werkwijze volgens conclusie 13,
waarbij
- de locatie van de zaad op het oppervlak wordt bepaald door gebruikmaking van ten

minste €én locatiesensor.

15. Werkwijze volgens conclusie 14,
waarbij
- de ten minste ene locatiesensor een camera omvat; en
- de locatie van de zaad op het oppervlak wordt bepaald door het analyseren van beelden

van de zaad op het oppervlak die zijn verkregen door middel van de camera.

16. Werkwijze volgens ¢én van de conclusies 13 tot en met 15,
waarbij

- de zaad wordt gearrangeerd op het oppervlak op een eerste locatie en vervolgens het
oppervlak wordt bewogen langs de opening teneinde de zaad te arrangeren op een tweede locatie
aanliggend aan de opening; en
waarbij

- na te zijn gearrangeerd op het oppervlak en v66r het bereiken van de tweede locatie, de
locatie van de zaad op het oppervlak wordt bepaald en geassocieerd met de locatie van het
oppervlak ten opzichte van de tweede locatie;

- de zaad van het oppervlak af wordt gespoeld in de opening wanneer is bepaald dat de

locatie van het oppervlak dat is geassocieerd met de zaad op de tweede locatie is.

17. Zaaier voor het zaaien van een zaad op een zaadlocatie,
omvattende

- ten minste één opening die leidt naar een geleidingskanaal dat zich uitstrekt naar een
zaadlocatie;

- een oppervlak dat is geconfigureerd om te worden gearrangeerd aanliggend aan de ten

minste ene opening;
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- een selectief bedienbare fluidumtoevoer voor elke opening waarbij elke fluidumtoevoer
ten minste één uitstroomopening heeft die is gearrangeerd voor het richten van een fluidum dat

daaraan wordt toegevoerd over het oppervlak richting de opening.

18. Zaaier volgens conclusie 17,
verder omvattende:

- een zaadtoevoer voor het arrangeren van een zaad op het oppervlak.

19. Zaaier volgens conclusie 17 of 18,
waarbij

- het oppervlak in hoofdzaak vlak is.

20. Zaaier volgens één van de conclusies 17 tot en met 19,
waarbij
- het oppervlak een transporteuroppervlak is;
- het transporteuroppervlak is geconfigureerd om te worden bewogen langs een pad;
- de ten minste ene opening is gearrangeerd aanliggend aan het pad van het

transporteuroppervlak.

21. Zaaier volgens conclusie 20,
waarbij

- het transporteuroppervlak een oppervlak van een transporteurband is.

22. Zaaier volgens conclusie 20 of 21,
waarbij

- een veelvoud openingen is gearrangeerd langs het pad van het transporteuroppervlak,
waarbij elk opening leidt naar een respectief geleidingskanaal dat zich uitstrekt naar een

respectieve zaadlocatie.

23. Zaaier volgens conclusie 22,
waarbij
- de openingen zijn gearrangeerd langs tegenoverliggende randen van het

transporteuroppervlak welke randen parallel zijn aan het pad van het transporteuroppervlak.

24. Zaaier volgens conclusie 23,

waarbij
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- de uitstroomopeningen van de selectief bedienbare fluidumtoevoeren die geassocieerd
Zijn met de openingen, boven het transporteuroppervlak zijn gearrangeerd tussen de

tegenoverliggende randen in.

25. Zaaier volgens één van de conclusies 20 tot en met 24,
verder omvattende een zaadtoevoer voor het arrangeren van een zaad op het oppervlak,
waarbij de zaadtoevoer omvat:
- een schudtransporteur die uitmondt op het transporteuroppervlak, waarbij de
schudtransporteur is geconfigureerd om een partij zaden te kanaliseren in een stroom van zaden; en
- een zaaddistributeur die is geconfigureerd voor het partijgewijs distribueren van zaden

aan de schudtransporteur.

26. Zaaier volgens conclusies 24 en 25.,
waarbij
- de schudtransporteur is geconfigureerd om de partij zaden te kanaliseren in twee

zaadstromen die uitmonden aan tegenoverliggende zijden van de uitstroomopeningen.

27. Zaaier volgens conclusie 25 of 26,
waarbij de zaadtoevoer omvat:
- een zaadteller die is gearrangeerd en geconfigureerd voor het tellen van het aantal zaden

in de partij van zaden die gedistribueerd wordt aan de schudtransporteur.
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Abstract

The present invention relates to a method for sowing an individual seed in a seed location
and to a seeder therefor.

The method for sowing an individual seed in a seed location according to the invention
comprises arranging a seed on a surface adjacent to an opening that leads to a guide channel that
extends to the seed location; flushing the seed from the surface into the opening by directing a fluid
over the surface in the direction of the opening; and guiding the seed that is flushed into the
opening to a seed location by means of the guide channel.

The seeder for sowing a seed in a seed location according to the invention comprises at
least one opening that leads to a guide channel that extends to a seed location; a surface that is
configured to be arranged adjacent to the at least one opening; and a selectively operable fluid
supply for each opening, each fluid supply having at least one nozzle that is arranged for directing

fluid supplied thereto over the surface toward the opening.
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Box No. i Basis of this opinion

1. This opinion has bean established on the basis.of the latest sot of ¢laims Hled before tha start of the search.
2. With regard to any niclectide andior amino acid sequence disclosedt irihé application and necessary o the
claimed invention, His oginion has been astablished on the basis of:
a. tvpe of material:
1 asequence listing
L1 tablets) refateddo the sequence listing
b format of materiak
O onpaper
£ i electronic form
. timerof filingfurnishing:
£l contained in the application asfiled.
L3 filed together with the application: in electranic form.
1 fumished subsequently for the purposes of search.

3. L1 In addition, in the case thal more than gne version or copy of a sequence listing andor table relating thereto
hag bean filed orfumishad, the required staternenis that the.nformation in the subseguent or additional
coplas isddentical to that in the gpplication as hled or doas not go beyond the application ag filad, as
approprigie. wera furnishad,

4. Additicnal comments:

Box No. V' Reasconed statement with regard 1o novelly, inventive step or industrial applicalyility;
citations and explanations supporting such siatement

1. Statement

MNowvalty Yes: Llaims 4, 1012, 1418
No:  Claims 143, 59,13, 17-27
invantive step Yes: Claims: 4, 10-12, 1416
No: Claims 1-3,.5:9, 13, 1727
indusirial applicability Yeog: Claims 127
Mo Clains
2. Gitations and axplanations

see separate shest
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Box Ne. Vit Certain defects in the application

see separate sheet

Box No, Vil Cernain observations on the application

sea separate sheet
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1 Reltem ¥V
Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement
1.1 Reference is made to the following documents:
21 WO 2005/011358 A1 (HOLLY JOHN [AUD 10 februari 2005
(2005-02-10)

D3 EP 1 861 831 A1 (DAHCHI JITSUGYO VISWILL CO LT [JP]) 31
met 2008 (2006-056-31)

1.2 The present application does not meet the eriteria of patentability, because
the subject-matter of claims 1 and 17 is not new.

1.3 Independent Glaim 1.
D1 discloses for the independant claim 1:
Werkwijze voor het zaalen van een individuele zaad op een zaadiocatie {page
4, lines 30-31; page 5, lines 7-8}, omvattende
-het arrangeren van een zaad op een opperviak {surface of drum {1} at seed
inlet; fig. 2) aanliggend aan een opening {opening of (56) al seed release
point {19)) die leidt naar een geleidingskanaal (58) dat zich uitstrekt naar de
zaadlocatie (page 5, lines 18-22);
~het spoelen van de zaad van hel opperviak af inde opening door het richten
van sen fluidum over het opperviak in de richling van de opsning {page 20
lings 818, fig. 2: (18.19)),
-het geleiden van de zaad die in de opening is gespoeld naar een zaadiocatie
doormiddsl van het geleidingskanaal (page 20, lines 27-31; fig. 2: (56)).

Hence, the subject-matter of claim 1 is not new,

1.4 independent Claim 17:
D1 discloses for the independent claim 17:

Zaaier vour het zaalen van een zaad op een zaadiocalie (page 4, lings 30-31;
page 5. lines 7-8), omvatiende

naar een geleidingskanaal {56) dat zich uitstrekt naar sen zaadlocalie {page

Forrn NL2S7-8 {separaie sheeti{duly 2O0S) {sheet 1}
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1.5

1.5.1

182

1.5.3

1.5.4

1556

1.5.86

1.8.7
1.5.8

5, Hnes 18-22Y;

- gan opperviak dat is geconfigureard om te worden gearrangeerd aantiggend
aan de ten minste ene opening {ig. 2}

~sen selectief bedienbare fluidumiocevoer voor stke opening waarbij elke
flutdumtoevoer ten minste @én uilstroomopening heeft die is gearrangeerd
voor het richten van een fluidum dat daaraan wordt toegevoerd over het
opperviak richting de opening {page 20 lings 8-18; fig. 2. {18,18)).

Further, the apparatus as disclosed in D3 is suitable for sorting and
transporting seeds according to claim 17 {abstract; fig. 1}

Hence, the subject-matter of claim 17 is not naw.

Deapendent claims 2, 8, 510 9, 13 and 18 to 27 do not appear to contain any
additional features which, in combination with the features of any claim to
which they refer; meet the reguirements of novelty andfor inventive step, the
reasons being as follows:

Claim 2 is not novel: D1 discloses that a drum with a smooth surface; sven
though the small curvature of the drum in relalion to the seed can be regard
as flat {fig. 2). Further, it is obvious to the person skilled in the art prior ant that
the drum can be replaced by a disc singulator with a flat surface.

Claim 3 is not novel: D1 discloses the dium as the trangport swrface, which
transports the seed o the opening tig. 2.

Claims 5, 6 and 7 are not novel: D1 discloses that a plurality of singulation
rows on the drum {fig. 14).

Claim 8 is not novel: D1 discloses (38) 1o decelsrate the seeds and support
their placement on the drum surface {page 22, lines 12-22).

Claim 8 is not novel: D1 discloses a sensor to count the sesds (66; page 30,
line 27 ~ page 31, line 4}

Claim 13 {s not novel: D1 discloses that the seed is flushed away at a defined
location {fig. 22)

Claim 18 is not novel: D1 discloses a seed reservolr {31); and in 3 (1)

Claim 19 s not novels D1 discloses that a drum with a smooth surface; sven
though the small curvature of the drum in relation to the seed can be regard
as flat fig. 2); and in D3 (7).

Erri LR iseparate aheal) Lluly BHHR) (bwest 2
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1.58 Claim 20 is not novel D1 discloses the drum as the transport surface, which
transports the seed to the opening (fig. 2); and in D3 (7).

1.5.10 Claim 21 is not novel: disclosed in D3 {7}

1.5.11 Claims 22, 23, 24 and 26 are not novel D1 discloses that a plurality of
singulation rows on the drum {fig. 14) with air jet nozzles {fig. 2):in D3 {fig. 2.
8, 7).

1.5.12 Claim 25 is not novel: D1 discloses (39) to decelerate the seeds and support
their placement on the drum surface (page 22, lines 12-22); in D3 (2.4).

1.5.13 Claim 27 is not novel: D1 discloses a sensor to count the seeds (68; page 30,
line 27 - page 31, line 4},

1.8 Dependent claims 4, 10-12, 14-18 do appear o contain additional fealures
which, in combination with the features of any claim to which they refer, meet
the requirements of novelty and/or inventive step.

2 Re Hem VI
Certain defects in the application

24 Independent claims 1 and 17 are not in the two-part form.

2.2 The features of the claims are not provided with reference signs placed in
parentheses.

2.3 The relevant background art disclosed in D1 fo D3 is not mentioned in the
description, nor is this document ideniified therein.

3 Re tem VIl
Certain observations on the application

3.4 {laim 1 is not supported by the description, as iis scope is broader than

justified by the description and drawings.

FoemQLASTR Tsepaiaie shaety (Buly 2OUS) (shest BY
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