[DESCRIPTION]

[Title of Invention]

PLANT CULTIVATION DEVICE

[Technical Field]

[0001] The present invention relates to a plant cultivation device.

[Background Art]

[0002] A method for cultivating plants indoors, enabling the plants to strike roots into
the fluid passage member, through which the culture fluid flows, has been disclosed, for
example, in Patent Literatures 1 and 2. Further, the Patent Literature 2 describes that
the plants are movable in one direction according to the growth of the plants. In other
words, seeds or the nursery plants are arranged at the upstream side with respect to the
moving direction and the sufficiently grown plants are arranged at the downstream side
with respect to the moving direction.  Still further, the neighboring plants are arranged
to have sufficient space therebetween in order to respond to the size change associated
with the growth of the plants.

[0003] Further, Patent Literature 3 discloses that the height of the light source is
changed in accordance with the growth of the plants. Patent Literature 4 discloses the
protection member which makes the floral buds of the plants to grow straightly erecting
upright.

[Citation List]

[Patent Literature]

[0004]

[Patent Literature 1] JP H11 (1999) -155373 A

[Patent Literature 2] JP S62 (1987) -55029 A

[Patent Literature 3] JP S63 (1988) - 240731 A

[Patent Literature 4] JP 2003 -265048 A



[Summary of Invention]

[Technical Problem]

[0005] Regarding to the plants with leaves, such as for example, lettuces, the leaves
are desired to be prevented from drooping down under the cultivated state. As
disclosed in Patent Literature 1, this issue can be solved by providing a plate shaped
base. However, since the width of the cultivation base is adjusted to be the width of
the plant in the latter stage of cultivation, the size of the base may be oversized for
plants in an early stage. Therefore, a large width size cultivation base must be
secured for the plants at an early stage of cultivation and an effective space utilization
cannot be achieved.

[0006] The objective of the invention is to provide a plant cultivation device which can
achieve an effective space use for the plants in an early stage, yet preventing the leaves
of the plants under the cultivated state from drooping down.

[Solution to Problem]

[0007] The plant cultivation device according to the present invention is characterized
in that the plant cultivation device includes a plurality of fluid passage members formed
with a fluid passage, through which a culture fluid flows and formed with a through-hole
on an upper surface thereof, a transfer mechanism which transfers the plurality of fluid
passage members such that a distance between two neighboring fluid passage
members among the plurality of fluid passage members becomes variable, a seedling
culture medium, on which seeds of a plant are arranged, a culture medium holding
portion formed in a cylindrical shape, accommodating therein the seedling culture
medium to hold thereof, inserted into the through-hole of the plurality of the fluid
passage members or arranged in communication with the through-hole of the plurality of
fluid passage members and absorbing the culture fluid into the seedling culture medium,

a first plate portion provided on an upper side of the fluid passage members and formed



in a plate shape extending in a transfer direction from the fluid passage members and a
second plate portion provided on the upper side of the fluid passage members and
formed in a plate shape extending in a direction opposite to the transfer direction from
the fluid passage members.

[0008] When the distance between the two neighboring fluid passage members
becomes small, the second plate portion provided on a preceding fluid passage
member and the first plate portion provided on a following fluid passage member are
overlapped in an up/down direction and when the distance between the two neighboring
fluid passage members becomes large, the second plate portion provided on the
preceding fluid passage member and the first plate portion provided on the following
fluid passage member are separated from each other with respect to the transfer
direction.

[0009] Under the state that the second plate portion provided on the preceding fluid
passage member and the first plate portion provided on the following fluid passage
member are overlapped in the up/down direction, the distance between the neighboring
fluid passage members can be lessened. On the other hand, under the state that the
second plate portion provided on the preceding fluid passage member and the first plate
portion provided on the following fluid passage member are separated from each other
with respect to the transfer direction, the leaves under the cultivated state are protected
by the first and the second plate portions not to be drooped down in sufficiently wide
range. Thus, the plant cultivation device can effectively save the space for the plants
particularly in an early cultivation stage, protecting the leaves under a cultivated state by
preventing the leaves from drooping down.

[Brief Description of Drawings]

[0010] Fig. 1 is a plane view of the plant cultivation device associated with the

embodiment of the invention, but Fig. 1 is a view in which a lighting device is omitted.



Fig. 2 is a cross-sectional view, cut along the line 2-2 of Fig. 1.

Fig. 3 is a view of the plant cultivation device in Fig. 1 but seen from the right side.

Fig. 4 is a view showing a state of plants of the plant cultivation device transferred from
the state shown in Fig. 2 by a transfer mechanism.

Fig. 5 is a plane view of the transfer unit shown in Fig. 1.

Fig. 6 is an enlarged view of the transfer unit shown in Fig. 5, cut along the line 6-6 of
Fig. 5.

Fig. 7 is a view of the transfer unit shown in Fig. 6, but seen from the right side.

Fig. 8 is a cross sectional view cut along the line 8-8 of Fig. 6.

Fig. 9 is a view showing a transfer unit of the plant cultivation device according a
modified embodiment of the first embodiment.

Fig. 10 is a cross sectional view of a transfer unit of the plant cultivation device
according to the second embodiment.

Fig. 11 is a cross sectional view of a transfer unit of the plant cultivation device
according to the third embodiment.

Fig. 12 is a cross sectional view of a transfer unit of the plant cultivation device
according to the fourth embodiment.

Fig. 13 is a cross sectional view of a transfer unit of the plant cultivation device
according to the fifth embodiment.

Fig. 14 is a cross sectional view of a transfer unit of the plant cultivation device
according to the sixth embodiment.

Fig. 15 is a cross sectional view of a transfer unit of the plant cultivation device
according to the seventh embodiment.

[Description of Embodiments]

[0011] <First Embodiment>

(1. Overall Structure of Plant Cultivation Device)



The overall structure of the plant cultivation device 1 will be explained with
reference to Figs. 1 through Fig. 3. In Figs. 1 and 2, the transfer units 31 through 37 of
the plant cultivation device 1 are transferred from left to right as viewed in Fig. 1 (in an
arrow direction). A worker feeds a new transfer unit 31 at the left side as viewed in the
drawing and collects the transfer unit 37 at the right side as viewed in the drawing.
[0012] As shown in Figs. 1 and 2, the plant cultivation device 1 is provided with a
pair of rails 11 and 12, the transfer mechanisms 13 through 15, lighting devices 16
through 18, a culture fluid supplying portion 21 and a culture fluid collecting portion 22,
as the portions originally prepared in advance. Further, the plant cultivation device 1
also is provided with the transfer units 31 through 37 for holding the plants, as a
movable body. The transfer units 31 through 37 are transferred in a transfer direction
sequentially.

[0013] The pair of rails 11 and 12 is provided in parallel with each other extending in
the transfer direction of the transfer units 31 through 37 (in the arrow direction of Fig. 1).
The pair of rails 11 and 12 is provided for guiding the transferring of the transfer units 31
through 37.

[0014] The transfer mechanisms 13 through 15 are provided between the pair of
rails 11 and 12, respectively, as shown in Figs. 2 and 3 and transfer the transfer units 31
through 37 in the transfer direction. The first transfer mechanism 13 transfers the
transfer units 31 and 32 to the respective next positions. The second transfer
mechanism 14 is provided at the downstream side of the transfer direction with respect
to the first transfer mechanism 13 in series therewith. The second transfer mechanism
14 transfers the transfer units 33 and 34 to the respective next positions. The third
transfer mechanism 15 is provided at the downstream side of the transfer direction with
respect to the second transfer mechanism 14 in series therewith. The third transfer

mechanism 15 transfers the transfer units 35 through 37 to the respective next positions.



It is noted that the transfer mechanisms 13 through 15 are structured to be a so-called
one-way clutch which can return the transfer mechanisms 13 through 15 from the state
shown in Fig. 3 to the state shown in Fig. 2.

[0015] The transferring distances of the transfer mechanisms 13 through 15 are set
to become longer in order from the transferring distance by the first transfer mechanism
13, the transferring distance by the second transfer mechanism 14 and the transferring
distance by the third transfer mechanism 15. In other words, the distances of the
mutually neighboring transfer units 31 through 33 are the shortest, the distances
between the mutually neighboring transfer units 33 through 35 are the second shortest
and the distances of the mutually neighboring transfer units 35 through 37 are the
longest. Thus, the transfer mechanisms 13 through 15 transfer the transfer units 31
through 37 by changing the distances of mutually neighboring transfer units 31 through
37.

[0016] The lighting devices 16 through 18 shed light over the plants held on the
transfer units 31 through 37 by which the plants are to be transferred. The height of
each lighting device 16 through 18 is different from one another. The first lighting
device 16 is provided at the positions corresponding to the transfer units 31 through 33.
This position of the first lighting device 16 is the lowest among the three.  The second
lighting device 17 is provided at the position corresponding to the positions of the
transfer units 34 and 35 and this position is higher than the position of the first lighting
device 16. The third lighting device 18 is provided at the position corresponding to the
positions of the transfer units 36 and 37 and this position is higher than the position of
the second lighting device.

[0017] The culture fluid supplying portion 21 is provided at outside one (lower side
as viewed in Fig. 1) of the pair of rails 11 and 12 which is arranged in mutually opposing

direction (up/down direction as viewed in Fig. 1). The culture fluid supplying portion 21



supplies the fluid passage member 41 which forms the position fixed transfer units 31
through 37 with the culture fluid. The culture fluid collecting portion 22 is provided at
the other outside one (upper side as viewed in Fig. 1) of the pair of rails 11 and 12 which
is arranged in opposing direction. The culture fluid collecting portion 22 collects the
culture fluid discharged from the fluid passage member 41 which forms the position
fixed transfer units 31 through 37.

[0018] (2. Outline of Transfer Unit)

Each of the transfer units 31 through 37 will be explained with reference to Fig. 4

through 8, in addition to Figs. 1 through 3. Each transfer unit 31 through 37 is provided
with the fluid passage member 41, supporting members 42 and 43, seedling culture
media 44a through 44c and a plant holding portion 45.
[0019] The fluid passage member 41 is formed in a cylindrical shape and is
provided with a fluid passage through which the culture fluid flows. According to the
embodiment, the shape of the fluid passage member is cylindrical with a circular cross
section, however, the shape is not limited to cylindrical with the circular cross section
and for example, a rectangular tube shape may be used. A plurality of through-holes
41a through 41c is provided on the upper surface of the fluid passage member 41
extending along the fluid passage with predetermined intervals separated from one
another. According to the embodiment, the through-holes are formed in circular shape
holes. A hole is provided at the upper surface of one end of the fluid passage member
41 through which the culture fluid from the culture fluid supplying portion 21 is supplied.
Another through hole (not shown) is provided at the upper surface of the other end of
the fluid passage member 41 for discharging the culture fluid to the culture fluid
collecting portion 22.  The culture fluid is flown from the one end side towards the other
end side of the fluid passage member 41.

[0020] The supporting members 42 and 43 are provided at the lower surface of the



fluid passage member 41 and positioned corresponding to the positions of the pair of
rails 11 and 12, respectively. The supporting member 42 moves on the pair of rails 11
and 12 and further, the supporting member 42 is engaged with the transfer mechanisms
13 through 15 in the transfer direction and movable according to the operation of the
transfer mechanisms 13 through 15. In other words, by the movement of the
supporting members 42 and 43 in the transfer direction, the fluid passage member 41
moves in the transfer direction.

[0021] The seeds are arranged on the seedling culture media 44a through 44c.
According to the embodiment, the seedling culture media 44a through 44c are formed in
a columnar shape. The seedling culture media 44a through 44c are made by a
material which can absorb the culture fluid which flows through the inside of the fluid
passage member 41.

[0022] The plant holding portions 45 is formed in a cylindrical shape and is made by
material such as for example, by PP (Polypropylene) resin or PET (Polyethylene
Terephthalate) resin and formed integrally by press forming. The plant holding portion
45 is formed to be a film with, for example, several millimeters in thickness having a
flexible characteristic. The plant holding portion includes culture medium holding
portions 51a through 51c, a first plate portion 52, a second plate portion 53, first winding
portions 54a through 54c¢ and second winding portions 55a through 55c.

[0023] The culture medium holding portions 51a through 51c are formed in a
cylindrical shape with a circular cross section as shown in Figs. 2, 3, 5, 7 and 8. The
culture medium holding portions 51a through 51¢c accommodate and hold the seedling
culture media 44a through 44c. The culture medium holding portions 51a through 51c
are inserted into the plurality of through-holes 41a through 41c of the fluid passage
member 41. Portions of the culture medium holding portions 51a through 51c are

projecting upward from the through-holes 41a through 41c. In other words, the culture



medium holding portions 51a through 51c are arranged projecting outside of the fluid
passage member 41 to form a gap between the first and the second plate portions 52
and 53 and the fluid passage member 41. On the other hand, portions of the
remaining portions of the culture medium holding portions 51a through 51c are
immersed in the culture fluid which flows through the inside of the fluid passage member
41 and accordingly, the culture medium holding portions 51a through 51c are positioned
where the culture fluid is absorbed in the seedling culture media 44a through 44c.
[0024] The first plate portion 52 is provided at the upper side of the fluid passage
member 41 and is formed to be extending in a transfer direction (downstream side, or
right side as viewed in Fig. 1) from the fluid passage member 41. As shown in Fig. 5,
the first plate portion 52 is formed such that the tip end side and the base end side is
positioned on horizontal plane, or the tip end side is positioned downward from the
horizontal plane relative to the base end side. Further, the first plate portion 52 is
provided with a plurality of first slits 52a through 52c¢ at the positions corresponding to
the positions of the culture medium holding portions 51a through 51c. The first slits
52a through 52c are open to the tip end side of the first plate portion 52.  The width of
each first slit 52a through 52c¢ is set to be larger than each width of the culture medium
holding portions 51a through 51c.

[0025] The second plate portion 53 is provided at the upper side of the fluid passage
member 41 as shown in Figs. 4 and 5 and is formed extending in the direction opposite
to the transfer direction (upper stream side, left side as viewed in Fig. 1) from the fluid
passage member 41. As shown in Fig. 5, the second plate portion 53 is formed such
that the tip end side is positioned upward above the horizontal plane relative to the base
end side. In other words, the inclination angle of the first plate portion 52 relative to the
horizontal plane is different from the inclination angle of the second plate portion 53

relative to the horizontal plane. Then, the first plate portion 52 and the second plate



10

portion 53 are provided to be unsymmetrical relative to the culture medium holding
portions 51a through 51c.

[0026] Further, the second plate portion 53 includes a plurality of second slits 53a
through 53c at the positions corresponding to the positions of the culture medium
holding portions 51a through 51c. The second slits 53a through 53c are open to the tip
end side of the second plate portion 53. Each of the width of the second slits 53a
through 53c is formed to be wider than each width of the corresponding culture medium
holding portions 51a through 51c. It is noted that in Figs. 1 and 5, the widths of the first
slits 52a through 52c are shown as different in widths of the second slits 53a through
53c. However, the widths of the first and the second slits 51a through 51c and 53a
through 53c may be set to be the same. In order for easy understanding of the
structure of the first and the second slits 51a through 51c and 53a through 53c, the size
of the width is indicated as different on the drawings.

[0027] The first winding portions 54a through 54c are wound around the outer
periphery of the fluid passage member 41 as shown in Figs. 5 and 6. The first winding
portions 54a through 54c¢ are formed by the members corresponding to the first slits 52a
through 52c when the first slits 52a through 52c are formed by lancing machining.
Accordingly, the first winding portions 54a through 54c are formed at the positions
corresponding to the positions of the culture medium holding portions 51a through 51c.
The first winding portions 54a through 54c are formed by lancing machining to be in the
shape following along the outer peripheral surface of the fluid passage member 41.
[0028] The second winding portions 55a through 55¢ are wound around the outer
periphery of the fluid passage member 41. Most portions of the outer peripheral
surface of the fluid passage member 41 are wound around by the first winding portions
54a through 54c and the second winding portions 55a through 55¢. The second

winding portions 55a through 55c¢ are formed by the members corresponding to the
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second slits 53a through 53c, when the second slits 53a through 53c are formed by
lancing machining. Accordingly, the second winding portions 55a through 55c are
formed at the positions corresponding to the positions of the culture medium holding
portions 51a through 51c. The second winding portions 55a through 55¢ are formed
by lancing machining to be in the shape following along the outer peripheral surface of
the fluid passage member 41.

[0029] (3. Mutual Positional Relationship Between Transfer Units & Lighting
Devices)

The respective transfer units 31 through 37 are formed as shown in Figs. 4
through 8. Next, the mutual position relationship between the transfer units 31 through
37 and the lighting devices 16 through 18 will be explained again with reference to Figs.
1 through 3.

[0030] The leaves 91 of the plant on the transfer units 31 through 33 have grown
very little, and accordingly, the transfer units 31 through 33 are mutually positioned
adjacently close to one another. In other words, the distance between the fluid
passage members 41 on the mutually neighboring transfer units become small. Under
this situation, the second plate portion 53 of the preceding transfer unit 32 overlaps with
the first plate portion 52 of the following transfer unit 31 in an up/down direction. In
more detail, the first plate portion 52 of the following transfer unit 31 advances under the
second plate portion 53 of the preceding transfer unit 32. Further, the first slits 52a
through 52c of the following transfer unit 31 enter into the culture medium holding
portions 51a through 51c of the preceding transfer unit 32. On the other hand, the
second slits 53a through 53c of the preceding transfer unit 32 allow the base portion of
the leaves 91 of the following transfer unit 31 to enter thereinto. It is noted that the
positioning relationship between the transfer units 32 and 33 is same with the

positioning relationship between the transfer units 31 and 32 as explained above.
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[0031] The leaves 91 of the plants on the transfer units 34 and 35 are grown up to
some extent and accordingly, the transfer units 34 and 35 are somewhat separated from
each other, compared to the spatial relationship between the transfer units 31 through
33. In other words, the distance between the fluid passage members 41 of the
neighboring transfer units 33 and 34 becomes large by a certain amount. Under this
situation, the second plate portion 53 of the preceding transfer unit 34 and the first plate
portion 52 of the following transfer unit 33 are partially overlapped with one another in
an up/down direction. In more detail, the first plate portion 52 of the following transfer
unit 33 advances under the second plate portion 53 of the preceding transfer unit 34. It
is noted here that the first slits 52a through 52c of the following transfer unit 33 are
positioned spatially apart from the culture medium holding portions 51a through 51c¢ of
the preceding transfer unit 34. Further, it is noted that the second slits 53a through 53c
of the preceding transfer unit 34 are positioned separated from the base portion of the
leaves 91 of the plants of the following transfer unit 33. It is also noted that the
positioning relationship between the transfer units 34 and 35 is same with the
positioning relationship between the transfer units 33 and 34, as explained above.

[0032] The leaves 91 of the plants on the transfer units 36 and 37 are largely grown
up and accordingly, the transfer units 36 and 37 are greatly separated from each other,
compared to the relationship between the transfer units 31 through 33. In other words,
the distance between the fluid passage members 41 of the neighboring transfer units 35
and 36 becomes large by a certain amount. Under this situation, the second plate
portion 53 of the preceding transfer unit 36 and the first plate portion 52 of the following
transfer unit 35 are not overlapped with one another and are positioned separated from
each other in the transfer direction. Naturally, the first slits 52a through 52c of the
following transfer unit 35 are positioned apart from the culture medium holding portions

51a through 51c of the preceding transfer unit 36. Further, the second slits 53a
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through 53c of the preceding transfer unit 36 are positioned separated from the base
portion of the leaves 91 of the plants of the following transfer unit 35. It is noted that
the positioning relationship between the transfer units 36 and 37 is same with the
positioning relationship between the transfer units 35 and 36 as explained above.
[0033] The first lighting device 16 which faces the transfer units 31 through 33
sheds light to the seedling culture media 44a through 44c from the closest position
therefrom. The second lighting device 17 which faces the transfer units 34 and 35
sheds light to the seedling culture media 44a through 44c from the position far therefrom
by the height of the grown leaves 91. The third lighting device 18 which faces the
transfer units 36 and 37 sheds light to the seedling culture media 44a through 44c from
the position most far therefrom. In other words, the lighting devices 16 through 18 are
installed to the positions corresponding to the height of the plants in response to
growing.
[0034] The worker cuts the base portion of the leaves 91 of the plant on the transfer
unit 37 by a cutting tool and separates the leaves 91 from the root portion 92 of the plant.
Thus, only the leaves 91 of the plants can be obtained. Thus, the obtained leaves 91
are packed for example, by a packing material and are shipped.
[0035] <Modified Embodiment of First Embodiment>

According to the embodiment explained above, the first plate portion 52 enters
under side of the second plate portion 53 and the first slits 52a through 52c advance to
the culture medium holding portions 51a through 51c provided on the preceding fluid
passage member 41, when the distance between the neighboring fluid passage
members 41 becomes small. The second plate portion 53 positions on the upper side
of the first plate portion 52 and the second slits 53a through 53c allow the base portion
of the leaves 91 on the following fluid passage member 41 to enter thereinto, when the

distance between the neighboring fluid passage members 41 becomes small.
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[0036] As an alternative, the first and the second plate portions 52 and 53 may be
structured as follows: the first plate portion 52 is positioned on the upper side of the
second plate portion 53 and the first slits 52a through 53c may allow the base portion of
the leaves 91 of the plant on the following fluid passage member 41 to advance
thereinto, when the distance between the neighboring fluid passage members 41
becomes small. The second plate portion 53 enters beneath the first plate portion 52
and the second slits 53a through 53c may allow the culture medium holding portions
51a through 51c provided on the preceding fluid passage member 41 to advance
thereinto, when the distance between the neighboring fluid passage members 41
becomes small.

[0037] According to the embodiment, the first plate portion 52 is formed such that
the tip end side and the base end side is positioned on horizontal plane, or the tip end
side is positioned downward from the horizontal plane relative to the base end side.
The second plate portion 53 is formed such that the tip end side is positioned upward
above the horizontal plane relative to the base end side.

[0038] As an alternative, the first and the second plate portions 52 and 53 may be
structured as follows: the first plate portion 52 is formed such that the tip end side is
positioned downward above the horizontal plane relative to the base end side and the
second plate portion 53 is formed such that the tip end side and the base end side is
positioned on horizontal plane, or the tip end side is positioned upward from the
horizontal plane relative to the base end side.

[0039] Further, according to the embodiment, the first plate portion 52 and the
second plate portion 53 are provided to be unsymmetrical relative to the culture medium
holding portions 51a through 51c.  However, as an alternative, as shown in Fig. 9, the
first plate portion 152 and the second plate portion 153 are provided to be symmetrical

relative to the culture medium holding portions151 and the through hole 141a of the fluid
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passage member 141 may be formed to be penetrating, in a direction inclined
downward from vertical upper side.
[0040] <Second Embodiment>

The plant holding portion 245 of the plant cultivation device 1 according to the
second embodiment includes culture medium holding portions 251a through 251c, the
first plate portion 52, the second plate portion 53, the first winding portions 54a through
54c¢ and the second winding portions 55a through 55c¢, as shown in Fig. 10. The plant
holding portion 245 is formed by, for example, PP (Polypropylene) resin or PET
(Polyethylene Terephthalate) and formed integrally by press forming. It is noted that the
plant holding portion 245 according to the second embodiment differs from the plant
holding portion 45 of the first embodiment only in the structure of the seedling culture
media 251a through 251c.
[0041] Each of the culture medium holding portions 251a through 251c has a
stepped portion on each outer peripheral surface. In other words, each of the culture
medium holding portions 251a through 251c¢ is formed in a stepped shape so that the tip
end side becomes thin in diameter. The stepped portion of the culture medium holding
portions 251a through 251c¢ is brought into contact with the fluid passage member 41 to
form a gap between the first and the second plate portions 52 and 53 and the fluid
passage member 41. Further, the culture medium holding portions 251a through 251c
are arranged, a part thereof being projecting outside of the fluid passage member 41.
[0042] <Third Embodiment>

The plant holding portion 345 of the plant cultivation device 1 according to the
third embodiment includes culture medium holding portions 351a through 351c, the first
plate portion 52, the second plate portion 53, the first winding portions 54a through 54c
and the second winding portions 55a through 55c, as shown in Fig. 11. The plant

holding portion 345 is formed by, for example, PP (Polypropylene) resin or PET
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(Polyethylene Terephthalate) and formed integrally by press forming. It is noted that the
plant holding portion 345 according to the third embodiment differs from the plant
holding portion 45 of the first embodiment only in the structure of the seedling culture
media 351a through 351c.
[0043] Each of the culture medium holding portions 351a through 351c has a
tapered outer peripheral surface so that the tip end side becomes thin in diameter.
Further, the diameters of the through holes 41a through 41c of the fluid passage
member 41 are larger than the diameters of the tip end side of the outer peripheral
surfaces of the culture medium holding portions 351a through 351c and smaller than the
diameters of the base end side of the outer peripheral surfaces of the culture medium
holding portions 351a through 351c. A middle portion of the outer peripheral surfaces
of the culture medium holding portions 351a through 351c engages with the through
holes 41a through 41c of the fluid passage member 41. Accordingly, a gap is formed
between the first and the second plate portions 52 and 53 and the fluid passage
member 41. Further, the culture medium holding portions 351a through 351c are
arranged, a part thereof being projecting outside of the fluid passage member 41.
[0044] <Fourth Embodiment>

The transfer units 31 through 37 of the plant cultivation device 1 according to the
fourth embodiment includes, as shown in Fig. 12, fluid passage member 41, supporting
members 42 and 43, seedling culture media 44a through 44c, plant holding portion 45
and sandwiching members 446a through 446¢. It is noted that the transfer units 31
through 37 of this embodiment differs from the transfer units 31 through 37 of the first
embodiment only in the structure of sandwiching members 446a through 446c.
[0045] The sandwiching members 446a through 446¢ are formed separately from
the culture medium holding portions 51a through 51c and arranged at the periphery side

of the culture medium holding portions 51a through 51c to be sandwiched between the
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first and the second plate portions 52 and 53 and the fluid passage member 41. A gap
is provided between the first and the second plate portions 52 and 53 and the fluid
passage member 41 by the sandwiching members 446a through 446¢c. Further, the
culture medium holding portions 51a through 51c are arranged, a part thereof being
projecting outside of the fluid passage member 41.
[0046] <Fifth Embodiment>

The transfer units 31 through 37 of the plant cultivation device 1 according to the
fifth embodiment include, as shown in Fig. 13, fluid passage member 41, supporting
members 42 and 43, seedling culture media 44a through 44c, culture medium holding
portions 542a through 542c¢ and plant holding portion 545. It is noted that the transfer
units 31 through 37 of this embodiment differs from the transfer units 31 through 37 of
the first embodiment only in the structures of the culture medium holding portions 542a
through 542c¢ and plant holding portion 545.
[0047] The culture medium holding portions 542a through 542c are formed at the
outside of the fluid passage member 41 to be in communication with the through holes
41a through 41c thereof. In detail, the culture medium holding portions 542a through
542¢ are formed integrally with the fluid passage member 41 to be in communication
with the through holes 41a through 41c of the fluid passage member 41. Further, the
culture medium holding portions 542a through 542¢ are provided with a stepped portion
at the outer peripheral surface thereof. In other words, the culture medium holding
portions 542a through 542c are formed stepwise so that the tip end side thereof
becomes thin in diameter.
[0048] The plant holding portion 545 is structured in a shape of the plant holding
portion 45 of the first embodiment, but the culture medium holding portions 51a through
51c being eliminated therefrom. In other words, the plant holding portion 545 includes

the first plate portion 52, the second plate portion 53, the first winding portions 54a
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through 54c¢ and the second winding portions 55a through 55c. It is noted that the
plant holding portion 545 is provided with a through hole 545a at a portion of the culture
medium holding portions 51a through 51c located between the first and the second
plate portions 52 and 53. The through hole 545a of the plant holding portion 545 is
brought into contact with the stepped portion of the culture medium holding portions
542a through 542c. Accordingly, a gap is formed between the first and the second
plate portions 52 and 53 and the fluid passage member 41.
[0049] <Sixth Embodiment>

The transfer units 31 through 37 of the plant cultivation device 1 according to the
sixth embodiment include, as shown in Fig. 14, fluid passage member 41, supporting
members 42 and 43, seedling culture media 44a through 44c, culture medium holding
portions 642a through 642c and plant holding portion 545. It is noted that the transfer
units 31 through 37 of this embodiment differs from the transfer units 31 through 37 of
the first embodiment only in the structure of the culture medium holding portions 642a
through 642c.
[0050] Each of the culture medium holding portions 642a through 642c has a
tapered outer peripheral surface so that the tip end side becomes thin in diameter.
Further, the diameters of the through holes 545a of the plant holding portion 545 is
larger than the diameters of the tip end side of the outer peripheral surfaces of the
culture medium holding portions 642a through 642c and smaller than the diameters of
the base end side of the outer peripheral surfaces of the culture medium holding
portions 642a through 642c. A middle portion of the outer peripheral surfaces of the
culture medium holding portions 642a through 642c engages with the through hole 545a
of the plant holding portion 545. Accordingly, a gap is formed between the first and the
second plate portions 52 and 53 and the fluid passage member 41.

[0051] <Seventh Embodiment>
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The transfer units 31 through 37 of the plant cultivation device 1 according to the
seventh embodiment includes, as shown in Fig. 15, fluid passage member 41,
supporting members 42 and 43, seedling culture media 44a through 44c, culture
medium holding portions 742a through 742c, plant holding portion 545 and sandwiching
members 746a through 746¢. It is noted that the transfer units 31 through 37 of this
embodiment differs from the transfer units 31 through 37 of the first embodiment only in
the structures of the culture medium holding portions 742a through 742c and the
sandwiching members 746a through 746c¢.

[0052] The culture medium holding portions 742a through 742c are not provided
with the stepped portion at the outer periphery and are formed in a cylindrical shape
with a circular cross section. The sandwiching members 746a through 746¢c are
separately from the culture medium holding portions 742a through 742c and arranged at
the outer periphery side of the culture medium holding portions 742a through 742c to be
sandwiched between the first and the second plate portions 52 and 53 and the fluid
passage member 41. A gap is provided between the first and the second plate
portions 52 and 53 and the fluid passage member 41 by the sandwiching members
746a through 746¢
[0053] <Effect of Embodiments>

The plant cultivation device 1 includes a plurality of fluid passage members 41
formed with a fluid passage through which a culture fluid flows and formed with a
plurality of through-holes 41a through 41c on an upper surface thereof, transfer
mechanisms 13 through 15 which transfer the plurality of fluid passage members 41
such that a distance between neighboring fluid passage members 41 among the
plurality of fluid passage members 41 becomes variable, a seedling culture media 44a
through 44c, on which seeds of the plants are arranged, culture medium holding

portions 51a through 51c, 251a through 251c, 351a through 351c, 451a through 451c,
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542a through 542c, 642a through 642c and 742a through 742c formed in a cylindrical
shape, accommodating therein the seedling culture media 44a through 44c to hold
thereof, inserted into the plurality of through-holes 41a through 41c of the plurality of the
fluid passage members 41 or arranged to be in communication with the plurality of
through-holes 41a through 41c of the plurality of the fluid passage members 41 and
absorbing the culture fluid into the seedling culture media 44a through 44c, a first plate
portion 52 provided on the upper side of the fluid passage members 41 and formed
extending in a transfer direction from the fluid passage members 41 and a second plate
portion 53 provided on the upper side of the fluid passage members 41 and formed
extending in a direction opposite to the transfer direction from the fluid passage
members 41. When the distance between the neighboring fluid passage members 41
becomes small, the second plate portion 53 provided on a preceding fluid passage
member 41 and the first plate portion 52 provided on a following fluid passage member
41 are overlapped in an up/down direction and when the distance between the
neighboring fluid passage members 41 become large, the second plate portion 53
provided on the preceding fluid passage member 41 and the first plate portion 52
provided on the following fluid passage member 41 are separated from each other with
respect to the transfer direction.

[0054] Under the state that the second plate portion 53 provided on the preceding
fluid passage member 41 and the first plate portion 52 provided on the following fluid
passage member 41 are overlapped in the up/down direction, the distance between the
neighboring fluid passage members 41 can be lessened. On the other hand, under the
state that the second plate portion 53 provided on the preceding fluid passage member
41 and the first plate portion 52 provided on the following fluid passage member 41 are
separated from each other with respect to the transfer direction, the leaves under the

cultivated state are protected by the first and the second plate portions 52 and 53 not to
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be drooped down in sufficiently wide range. Thus, the plant cultivation device can
effectively save the space for the plants particularly in an early raising stage, protecting
the leaves under a cultivated state by preventing the leaves from drooping down.
[0055] The first plate portion 52 is provided with the first slits 52a through 52¢ which
is configured to enter into the culture medium holding portions 51a through 51c, 251a
through 251c¢, 351a through 351c¢, 451a through 451c¢, 542a through 542c, 642a through
642c and 742a through 742c provided on the preceding fluid passage member 41, or
which is configured to enter into a base portion of the leaves 91 of the plant on the
preceding fluid passage member 41, when the distance between the two neighboring
fluid passage members 41 becomes small. The overlapping amount of the first and
the second plate portions 52 and 53 becomes larger under an early raising stage by the
first slits 52a through 52c. As a result, the plant cultivation device 1 can effectively
save the space for the plants in an early raising stage.

[0056] The second plate portion 53 is provided with the second slits 53a through
53¢ which is configured to enter into the culture medium holding portions 51a through
51c, 251a through 251c, 351a through 351c, 451a through 451c, 542a through 542c,
642a through 642c and 742a through 742c provided on the following fluid passage
member 41, or which configured to enter into the base portion of the leaves 91 of the
plant on the following fluid passage member 41, when the distance between the two
neighboring fluid passage members 41 becomes small. The overlapping amount of
the first and the second plate portions 52 and 53 becomes larger under an early raising
stage by the first slits 52a through 52c. As a result, the plant cultivation device 1 can
effectively save the space for the plants in an early raising stage.

[0057] Further, the inclination angle of the first plate portion 52 relative to the
horizontal plane is different from the inclination angle of the second plate portion 53

relative to the horizontal plane. Thus, due to this structure, the first and the second
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plate portions 52 and 53 are surely moved to the state of overlapping with each other.
[0058] For example, one of the first plate portion 52 and the second plate portion 53
is formed such that the tip end side and the base end side is positioned on horizontal
plane, or the tip end side is positioned downward from the horizontal plane relative to
the base end side. The other of the first plate portion 52 and the second plate portion 53
is formed such that the tip end side is positioned upward above the horizontal plane
relative to the base end side. Thus, due to this structure, the first and the second plate
portions 52 and 53 are surely moved to the state of overlapping with each other.

[0059] Further, as an alternative, one of the first plate portion 52 and the second
plate portion 53 is formed such that the tip end side is positioned downward from the
horizontal plane relative to the base end side. The other of the first plate portion 52 and
the second plate portion 53 is formed such that the tip end side and the base end side is
positioned on horizontal plane, or the tip end side is positioned upward from the
horizontal plane relative to the base end side. Thus, due to this structure, the first and
the second plate portions 52 and 53 are surely moved to the state of overlapping with
each other.

[0060] Then, the first plate portion 52 and the second plate portion 53 are provided
to be unsymmetrical relative to the culture medium holding portions 51a through 51c,
251a through 251¢, 351a through 351¢, 451a through 451¢, 542a through 542¢, 642a
through 642c and 742a through 742c. As a result, due to this structure, the first and
the second plate portions 52 and 53 are surely moved to the state of overlapping with
each other.

[0061] As an alternative, the first plate portion 152 and the second plate portion 153
are provided to be symmetrical relative to the culture medium holding portions 151 and
the through hole 141a of the fluid passage member 141 may be formed to be

penetrating, in a direction inclined downward from vertical upper side. As a result, due
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to this structure, the first and the second plate portions 52 and 53 are surely moved to
the state of overlapping with each other.

[0062] Further, the plant cultivation device 1 is provided with a plant holding portion
45 which is formed integrally by press forming. The plant holding portion 45 includes
the first plate portion 52, the second plate portion 53 and the first winding portion 54a
through 54c. The first winding portion 54a through 54c formed by a member
corresponding to the first slits 52a through 52c when the slits 52a through 52c are
formed by lancing machining and the first winding portion 54a through 54c¢ wound
around the outer periphery of the fluid passage member 41. The portion where the first
slits 52a through 52c are formed can be effectively used. Thus, the plant holding
portion 45 is held to the fluid passage member 41 in a stable condition.

[0063] Further, the plant cultivation device 1 is provided with a plant holding portion
45 which is formed in one-piece by press forming. The plant holding portion 45
includes the first plate portion 52, the second plate portion 53 and the second winding
portion 55a through 55c. The second winding portion 55a through 55c formed by a
member corresponding to the second slits 53a through 53c when the slits 53a through
53c are formed by lancing machining and the second winding portion 55a through 55¢
wound around the outer periphery of the fluid passage member 41. The portion where
the second slits 53a through 53¢ are formed can be effectively used. Thus, the plant
holding portion 45 is held to the fluid passage member 41 in a stable condition.

[0064] Further, according to the first through fourth embodiments, the culture
medium holding portions 51a through 51c, 251a through 251c, 351a through 351c¢ and
451a through 451c are formed integrally with the first and the second plate portions 52
and 53 and are inserted into the through holes 41a through 41c of the fluid passage
member 41. Further, portions of the culture medium holding portions 51a through 51c,

251a through 251c, 351a through 351¢ and 451a through 451c¢ are arranged projecting
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outside of the fluid passage member 41 to form a gap between the first and the second
plate portions 52 and 53 and the fluid passage member 41. Thus, the first slits 52a
through 52c or the second slits 53a through 53c are easily inserted into the gap
between the first and the second plate portions 52 and 53 and the fluid passage
member 41.

[0065] Further, according to the second embodiment, the outer peripheral surface of
the culture medium holding portion 251a through 251c is provided with a stepped
portion. By the contact of the fluid passage member 41 with the stepped portion, a gap
is formed between the first and the second plate portions 52 and 53 and the fluid
passage member 41 and thus, the first slits 52a through 52c or the second slits 53a
through 53c are easily inserted into a gap between the first and the second plate
portions 52 and 53 and the fluid passage member 41.

[0066] Further, according to the third embodiment, each of the culture medium
holding portions 351a through 351c has a tapered outer peripheral surface so that the
tip end side becomes thin in diameter. Further, the diameters of the through holes 41a
through 41c of the fluid passage member 41 are larger than the diameters of the tip end
side of the outer peripheral surfaces of the culture medium holding portions 351a
through 351c and smaller than the diameters of the base end side of the outer
peripheral surfaces of the culture medium holding portions 351a through 351c. A
middle or intermediate portion of the outer peripheral surfaces of the culture medium
holding portions 351a through 351c engages with the through holes 41a through 41c of
the fluid passage member 41. Accordingly, a gap is formed between the first and the
second plate portions 52 and 53 and the fluid passage member 41. Thus, the gap is
surely formed between the first and the second plate portions 52 and 53 and the fluid
passage member 41 and the first slits 52a through 52c or the second slits 53a through

53c are easily inserted into a gap between the first and the second plate portions 52 and
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53 and the fluid passage member 41.

[0067] Further, according to the fourth embodiment, the plant cultivation device 1
includes a sandwiching member 446a through 446¢ formed separately from the culture
medium holding portion 451a through 451c¢, arranged on the outer peripheral side of the
culture medium holding portion 451a through 451c and sandwiched between the first
and the second plate portions 52 and 53 and the fluid passage member 41.
Accordingly, a gap is surely formed between the first and the second plate portions 52
and 53 and the fluid passage member 41 and the first slits 52a through 52c¢ or the
second slits 53a through 53c are easily inserted into a gap between the first and the
second plate portions 52 and 53 and the fluid passage member 41.

[0068] Further, according to the fifth through seventh embodiments, the culture
medium holding portions 542a through 542c, 642a through 642c and 742a through 742¢c
are formed integrally with the fluid passage member 41 to be in communication with the
through holes 41a through 41c of the fluid passage member 41. Further, the portions
of the culture medium holding portions 542a through 542¢, 642a through 642c and 742a
through 742c are arranged projecting outside of the fluid passage member 41 to form a
gap between the first and the second plate portions 52 and 53 and the fluid passage
member 41. Thus, the first slits 52a through 52¢ or the second slits 53a through 53¢
are easily inserted into a gap between the first and the second plate portions 52 and 53
and the fluid passage member 41. Siill further, the worker holds the first and the
second plate portions 52 and 53 upward and separates the first and the second plate
portions 52 and 53 from the culture medium holding portions 542a through 542c, 642a
through 642c and 742a through 742c under the state that the leaves 91 have been
grown up. Under such state, the worker cuts the base portion of the leaves 91 to
separate the leaves 91 from the root portion 92 of the plant. In other words, the

workability of cutting the leaves 91 from the root portion 92 can be improved.
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[0069] According to the fifth embodiment, each of the culture medium holding
portions 542a through 542c has a stepped portion on each outer peripheral surface.
The stepped portion of the culture medium holding portions 542a through 542c is
brought into contact with the fluid passage member 41 to form a gap between the first
and the second plate portions 52 and 53 and the fluid passage member 41.
Accordingly, a gap is formed between the first and the second plate portions 52 and 53
and the fluid passage member 41. Thus, the gap is surely formed between the first
and the second plate portions 52 and 53 and the fluid passage member 41 and the first
slits 52a through 52c or the second slits 53a through 53c are easily inserted into a gap
between the first and the second plate portions 52 and 53 and the fluid passage
member 41.

[0070] Further, according to the sixth embodiment, each of the culture medium
holding portions 642a through 642c has a tapered outer peripheral surface so that the
tip end side becomes thin in diameter. Further, the diameters of the through hole 545a
formed between the first and the second plate portions 52 and 53 are formed to be
larger than the diameters of the tip end side of the outer peripheral surfaces of the
culture medium holding portions 642a through 642c and smaller than the diameters of
the base end side of the outer peripheral surfaces of the culture medium holding
portions 642a through 642c. A middle or an intermediate portion of the outer
peripheral surfaces of the culture medium holding portions 642a through 642c engages
with the through hole 545a formed between the first and the second plate portions 52
and 53. Accordingly, a gap is formed between the first and the second plate portions
52 and 53 and the fluid passage member 41. Further, the culture medium holding
portions 351a through 351c are arranged, a part thereof being projecting outside of the
fluid passage member 41.

[0071] Further, according to the seventh embodiment, the plant cultivation device 1
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includes a sandwiching member 746a through 746¢ formed separately from the culture
medium holding portion 742a through 742c, arranged on the outer peripheral side of the
culture medium holding portion 742a through 742c and sandwiched between the first
and the second plate portions 52 and 53 and the fluid passage member 41.
Accordingly, a gap is surely formed between the first and the second plate portions 52
and 53 and the fluid passage member 41 and the first slits 52a through 52c¢ or the
second slits 53a through 53c are easily inserted into a gap between the first and the
second plate portions 52 and 53 and the fluid passage member 41.

[Reference Signs List]

[0072] 1...plant cultivation device, 11, 12...rail, 13, 14, 15...transfer mechanism,
16, 17, 18...lighting device, 21...culture fluid supplying portion, 22...culture fluid
collecting portion, 31 through 37...transfer unit, 41...fluid passage member, 41a through
41c... through-holes, 41d...hole, 42, 43...supporting member, 44, 44a through
44c...seedling culture medium, 45, 245, 345, 545...plant holding portion, 51a through
51c, 251a through 251c, 351a through 351c, 451a through 451c, 542a through 542c,
642a through 642c and 742a through 742c...culture medium holding portion, 52,
152..first plate portion, 52a, through 52c...fist slit, 53, 153...second plate portion,
53a,through 53c...second slit, 54a through 54c...first winding portion, 55a through
55c....second winding portion, 141..fluid passage member, 141a through
141c...through hole, 91...leaves, 92...root portion, 446a through 446¢c, 746a through

746c...sandwiching member, 545a...through hole.
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CLAIMS
[Claim 1]
A plant cultivation device comprising:

a plurality of fluid passage members formed with a fluid passage through which
a culture fluid flows and formed with a through-hole on an upper surface thereof;

a transfer mechanism which transfers the plurality of fluid passage members
such that a distance between two neighboring fluid passage members among the
plurality of fluid passage members becomes variable;

a seedling culture medium, on which seeds of a plant are arranged;

a culture medium holding portion formed in a cylindrical shape, accommodating
therein the seedling culture medium to hold thereof, inserted into the through-hole of the
plurality of the fluid passage members or arranged in communication with the
through-hole of the plurality of fluid passage members and absorbing the culture fluid
into the seedling culture medium;

a first plate portion provided on an upper side of the fluid passage members
and formed in a plate shape extending in a transfer direction from the fluid passage
members; and

a second plate portion provided on the upper side of the fluid passage
members and formed in a plate shape extending in a direction opposite to the transfer
direction from the fluid passage members, wherein

when the distance between the two neighboring fluid passage members
becomes small, the second plate portion provided on a preceding fluid passage
member and the first plate portion provided on a following fluid passage member are
overlapped in an up/down direction; and

when the distance between the two neighboring fluid passage members

becomes large, the second plate portion provided on the preceding fluid passage
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member and the first plate portion provided on the following fluid passage member are
separated from each other with respect to the transfer direction.
[Claim 2]
The plant cultivation device according to claim 1, wherein,
the first plate portion is provided with a first slit which is configured to enter into
the culture medium holding portion provided on the preceding fluid passage member, or
which is configured to enter into a base portion of the leaves of the plant on the
preceding fluid passage member, when the distance between the two neighboring fluid
passage members becomes small.
[Claim 3]
The plant cultivation device according to claim 1 or 2, wherein,
the second plate portion is provided with a second slit which is configured to
enter into the culture medium holding portion provided on the following fluid passage
member, or which configured to enter into the base portion of the leaves of the plant on
the following fluid passage member, when the distance between the two neighboring
fluid passage members becomes small.
[Claim 4]
The plant cultivation device according to any one of claims 1 through 3, wherein,
an inclination angle of the first plate portion relative to a horizontal plane thereof
and an inclination angle of the second plate portion relative to the horizontal plane
thereof are different from each other.
[Claim 5]
The plant cultivation device according to claim 4, wherein,
one of the first plate portion and the second plate portion is formed such that a
tip end side and a base end side is positioned on a horizontal plane, or the tip end side

is positioned downward from the horizontal plane relative to the base side, and
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the other of the first plate portion and the second plate portion is formed such
that the tip end side is positioned upward above the horizontal plane relative to the base
end side.
[Claim 6]
The plant cultivation device according to claim 4, wherein,

one of the first plate portion and the second plate portion is formed such that a
tip end side is positioned downward from a horizontal plane relative to a base end side
and

the other of the first plate portion and the second plate portion is formed such
that the tip end side and the base end side is positioned on the horizontal plane, or the
tip end side is positioned upward from the horizontal plane relative to a base end side.
[Claim 7]
The plant cultivation device according to any one of claims 4 to 6, wherein,

the first plate portion and the second plate portion are provided to be
unsymmetrical relative to the culture medium holding portion.
[Claim 8]
The plant cultivation device according to any one of claims4 through 6, wherein,

the first plate portion and the second plate portion are provided to be
symmetrical relative to the culture medium holding portion and

the through hole of the fluid passage members is formed to be penetrating
therethrough, in a direction inclined downward from vertical upper side.
[Claim 9]
The plant cultivation device according to claim 2, further comprising:

a plant holding portion formed in one-piece by press-forming, and the plant
holding portion including:

the first plate portion;
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the second plate portion; and
a first winding portion which is formed by a member corresponding to the first
slit when the first slit is formed by lancing machining and wound around the outer

periphery of the fluid passage members.

[Claim 10]
The plant cultivation device according to claim 3, further comprising:

a plant holding portion formed in one-piece by press-forming, and the plant
holding portion including:

the first plate portion;

the second plate portion; and

a second winding portion which is formed by a member corresponding to the
second slit when the second slit is formed by lancing machining and wound around the
outer periphery of the fluid passage members.
[Claim 11]
The plant cultivation device according to any one of claims 2, 3, 9 and 10, wherein

the culture medium holding portion is formed in one-piece with the first plate
portion and the second plate portion and is inserted into the through hole of the fluid
passage members, and

a portion of the culture medium holding portion is arranged projecting outside of
the fluid passage members to form a first gap between the first plate portion and the
fluid passage members and a second gap between the second plate portion and the
fluid passage members.
[Claim 12]
The plant cultivation device according to claim 11, wherein

the culture medium holding portion is formed with a stepped portion, and
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by a contact of the stepped portion with the fluid passage members, the first
gap is formed between the first plate portion and the fluid passage members and the
second gap is formed between the second plate portion and the fluid passage
members.

[Claim 13]
The plant cultivation device according to claim 11, wherein

the culture medium holding portion has a tapered outer peripheral surface so
that the tip end side becomes thin in diameter,

the diameter of the through hole of the fluid passage members is formed to be
larger than the diameter of the tip end side of the outer peripheral surface of the culture
medium holding portion and smaller than the diameter of the base end side of the outer
peripheral surface of the culture medium holding portion, and

a middle portion of the outer peripheral surface of the culture medium holding
portion engages with the through hole of the fluid passage member thereby to form the
first gap between the first plate portion and the fluid passage member and the second
gap between the second plate portion and the fluid passage member.

[Claim 14]
The plant cultivation device according to claim 11, further comprising:

a sandwiching member formed separately from the culture medium holding
portion and arranged at an outer periphery side of the culture medium holding portion to
be sandwiched between the first plate portion and the fluid passage members and
between the second plate portion and the fluid passage members.

[Claim 15]
The plant cultivation device according to any one of claims 2, 3, 9 and 10, wherein
the culture medium holding portion is formed in one-piece with the fluid

passage members to be inserted into the through hole of the fluid passage members,
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and

a portion of the culture medium holding portion is arranged projecting outside of
the fluid passage members to form a first gap between the first plate portion and the
fluid passage members and a second gap between the second plate portion and the
fluid passage members.
[Claim 16]
The plant cultivation device according to claim 15, wherein

the culture medium holding portion is formed with a stepped portion on the
outer peripheral surface thereof, and

by a contact of the stepped portion with the through hole formed between the
first plate portion and the second plate portion, the first gap is formed between the first
plate portion and the fluid passage member and the second gap is formed between the
second plate portion and the fluid passage members.
[Claim 17]
The plant cultivation device according to claim 15, wherein

the culture medium holding portion has a tapered outer peripheral surface so
that the tip end side becomes thin in diameter,

the diameter of the through hole formed between the first plate portion and the
second plate portion is formed to be larger than the diameter of the tip end side of the
outer peripheral surface of the culture medium holding portion and smaller than the
diameter of the base end side of the outer peripheral surface of the culture medium
holding portion, and

a middle portion of the outer peripheral surface of the culture medium holding
portion engages with the through hole formed between the first plate portion and the
second plate portion, thereby to form the first gap between the first plate portion and the

fluid passage member and the second gap between the second plate portion and the
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fluid passage members.
[Claim 18]
The plant cultivation device according to claim 15, further comprising:

a sandwiching member formed separately from the culture medium holding
portion and arranged at an outer periphery side of the culture medium holding portion to
be sandwiched between the first plate potion and the fluid passage member and

between the second plate portion and the fluid passage members.



