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Crop Production System and Method

Field of the Invention
The present invention relates to a crop production system and method that are particularly

applicable to aeroponic and hydroponic cultivation of crops.

Background to the Invention
Changes to the environment, increased use of pesticides, supply chain problems, overall
population growth and concentration of populations in urban areas means that different

ways of cultivating crops are needed.

Indoor crop production systems are desired that enable research and testing of different
crop varieties as well as scalable crop production. Such systems may use aeroponic nutrient
delivery (crop cultivation in which the crop roots hang suspended in the air while a nutrient
solution is delivered to them in the form of a fine mist) and/or hydroponic nutrient delivery
(crop cultivation in sand, gravel, liquid or other substrates, with added nutrients but without
soil) is often chosen for indoor crop cultivation as the nutrient delivery can be more readily

controlled for the particular crops and a crop compatible soil is not needed.

However, aeroponic and hydroponic production systems and their associated support and
nutrient delivery mechanisms take up considerable space impacting the amounts of crops
that can be grown at any one time and the viability of such implementations. Additionally,

purchase costs tend to be high and systems are generally not extendible or scalable.

Statement of Invention

According to an aspect of the present invention, there is provided a crop production system,
comprising a support configured to hold a plurality of conduits in a suspended, stacked,
configuration with one conduit stacked on top of another, the support being operable to
move the stacked conduits with respect to each other, wherein each conduit is configured
to receive and sequentially convey a plurality of crop trays along a route from one end of

the respective conduit to an opposite end.
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Each conduit may comprise a plurality of wheels configured to convey the crop trays along

the route. The wheels may be casters, belt type tracks or driven or free wheels, for example.

One or more of the conduits may comprise a liquid conduit. This may be for hydroponic
feeding and/or for conveying the trays. A mix of different conduit types may be used, some

using wheels, others liquid or other forms of conveyance etc.

The crop production system may further comprise a crop tray configured to float in the
liquid conduit, the liquid conduit including side walls configured to restrict non-longitudinal
movement of the crop trays, wherein the liquid conduit defines a substantially linear route

along which floating crop trays sequentially float.

A base of the liquid conduit may have a profile that substantially corresponds to, and guides,

a correspondingly shaped profile of an underside of each floating crop tray.

The liquid conduit may have a central longitudinal projection and each crop tray has is a
substantially inverted ‘U’ shape to span the longitudinal projection when in the liquid

conduit.

The liquid conduit may include a liquid propulsion system comprising a liquid feed at a first
longitudinal end of the liquid conduit and a drain at an opposite longitudinal end of the
liguid conduit whereby passage of liquid in the liquid conduit is controllable by the liquid
propulsion system to create a current. As well as for implementations using it for
conveyance and feeding, water flowing underneath the wheeled system can be used for

heat dissipation and debris removal

The drain preferably includes a filter configured to remove waste from the liquid.

The liquid propulsion system may be configured to direct liquid expelled at the drain back

into the conduit at the liquid feed.

The liquid may include a crop nutrient.
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Each crop tray may comprise a carrier and a crop support, the crop support being
connectable to the carrier, the carrier being configured to move or be moved along the

conduit.

The crop production system may comprise a plurality of carriers of differing configurations
selected from a set including buoyancy, crop height, crop root position with respect to the
liquid in the conduit for hydroponic treatment, and root ventilation for aeroponic

treatment.

Each crop tray may be configured to have buoyancy characteristics whereby a degree of
submersion of the crop tray in the liquid conduit is substantially proportional to the weight

of crops in the crop tray.

The crop production system may further comprise an automated loader configured to
receive a tray at the end of one of the conduits and insert the tray into another conduit in

the stack.

The crop production system may further comprise a controller, the support being
reconfigurable during use by the controller whereby the distance between one conduit and
the next conduit in the stack is changeable by the controller according to a schedule.

The conduits in the stack may be grouped, the controller being configured to reconfigure
the distance between conduits according to the schedule whereby distance between

conduits varies according to the schedule and their respective group.

The crop production system may further comprise a plurality of supports mounted adjacent
to each other with respect to the longitudinal axis of the conduits, the plurality of supports
being configured to be moveable with respect to each other to provide access

therebetween.

The supports may be mounted on wheels that run along tracks, the tracks being oriented

substantially perpendicularly to the longitudinal axis of the conduits.
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The crop production system may further comprise a lighting system on an underside of one

of the conduits configured to project light below the conduit.

The controller being configured to activate the lighting system according to the schedule.

The liquid conduit may be used as a heat sink for the lighting system.

According to another aspect of the present invention, there is provided a crop production
method, comprising holding by a support a plurality of conduits in a suspended, stacked,
configuration with one conduit stacked on top of another, operating the support to move
the stacked conduits with respect to each other and receiving and sequentially conveying a
plurality of crop trays along a route from one end of the respective conduit to an opposite

end.

Brief Description of the Drawings

Embodiments of the present invention will now be described by way of example only with
reference to the accompanying drawings in which:

Figure 1a is a schematic diagram of aspects of a crop production system according to an
embodiment;

Figure 1b is a lateral cross-sectional view of Figure 1a;

Figure 2 is a perspective view of a crop tray suitable for use with the embodiment of Figure
1;

Figure 3 is a schematic diagram of aspects of a crop production system according to another
embodiment;

Figures 4a and 4b are lateral cross-sectional views of liquid conduits suitable according to a
preferred embodiment for use in the embodiment of Figure 3;

Figures 4c and 4d are schematic views of aspects of conduits suitable for use in the
embodiment of Figure 3;

Figure 5 is a schematic diagram of a crop tray suitable for use in the embodiment of Figure

3;
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Figures 6a-c are schematic diagrams of aspects of a crop production system according to an
embodiment;

Figure 7 is a schematic diagram of a crop production facility in which the embodiment of
Figure 6a-c has been extended to include multiple stacks;

Figure 8 is a schematic diagram illustrating example configurations of the crop tray and

liquid conduit when configured for hydroponic and aeroponic nutrient supply.

Detailed Description
Figure la is a schematic diagram of aspects of a crop production system according to an

embodiment. Figure 1b is a cross-section of the system of Figure 1a.

The crop production system 10 includes a conduit 20 having a longitudinal axis X. The crop
production system further includes a plurality of crop trays 30a, 30b. Each of the plurality of
crop trays 30a, 30b, 30c is configured to roll along wheels 15 mounted longitudinally along
the side walls 21 of the conduit. The trays include a lip 31 configured to sit on and abut the
wheels 15 to restrict lateral movement of the crop trays 30a, 30b, 30c. The conduit defines a

substantially linear route along which the plurality of crop trays sequentially travel.

Preferably, travel of the trays along the conduit is by gravity (the conduit may be sloped or
slightly raised at one end), although optionally some or all of the wheels may be driven by a
drive. Trays can be loaded and uploaded manually or automatically. In the case of
automated operation, a robotic loader and/or unloader may be positioned at one or both
ends of the conduit to push on and/or pull off trays. Such a robotic drive may be sufficient
to drive the trays along the conduit or may be used in conjunction with gravity and/or drive
applied through the wheels in the conduit. The robotic loader may include wheels, a
conveyor, a grabbing arm or the like to add/remove trays. It may also elevate/descend so as

to move trays from one conduit to another.

The conduit may include a hydroponic and/or aeroponic nutrient feed as described below.

Further details on the crop production system 10, the conduit 20 and crop trays 30a, 30b,

30c are set out below. It is to be noted that the various described elements are modular in

5
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nature and may be combined in different ways during implementation. The following
embodiments are to be taken as examples of possible implementations and it will be
appreciated that different numbers and types of conduits and crop trays can be used

together.

Each tray may be of the form of a mesh as shown in Figure 2 onto which plants can be
positioned, the spacing of the mesh enabling roots to pass through. It will be appreciated
that other tray designs are possible, for example to support plants that are in plug form and
also larger or more delicate plants whose root systems may need support, guidance and/or

protection.

Figure 3 is a schematic diagram of aspects of a crop production system according to an

alternative embodiment.

In this embodiment, the crop production system 10 includes a liquid conduit 20 having a
longitudinal axis X. The crop production system further includes a plurality of crop trays
30a, 30b. Each of the plurality of crop trays 30a, 30b, 30c is configured to float in the liquid
conduit 20 along the longitudinal axis X. The liquid conduit includes side walls 21 configured
to restrict lateral movement of the crop trays 30a, 30b, 30c. The liquid conduit defines a

substantially linear route along which the plurality of crop trays sequentially float.

It will be noted in the illustrated embodiment that an optional feature is used which is
described in more detail below — the crop trays are configured such that their buoyancy is
balanced with respect to crop weight. As crops grow, the crop tray slightly sinks under the
weight such that the height of the crop may remain substantially the same from left

(germinated) to right (ready for harvest/market).

Figure 4a is a lateral cross-sectional view of a conduit suitable for use in the embodiment of
Figure 1 or 3. The liquid conduit 20 includes side walls 21 that, in combination with a base
22 contain liquid 23a, 23b within the conduit 20. The base includes a central projection 24.
In operation, the liquid 23a, 23b may be provided at a volume so as to sit either side of the

projection 24 (as illustrated) or it may be provided at a volume so as to span the central

6
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projection 24 as shown in Figure 9. The longitudinal axis X of Figure 1 or 3 runs through the

centre line (marked C/L) in Figure 4a.

It will be appreciated that the same conduit can be used for both the implementation of
Figures 1 and 2 and the embodiment of Figure 1 can be switched in operation to that of
Figure 2 by provision of liquid at an appropriate level in the conduit and use of floating trays

as described below.

In a preferred embodiment, shown in Figure 4b the conduit 20 (of Figure 1 or 2) has a
lighting system 25 mounted on or in the base 22 and configured to project light below the
conduit. In and advantageous arrangement, when the conduit holds liquid 23a, 23b, the

liquid acts as a heat sink for the lighting system 25.

Optionally, as shown in Figure 4b, the liquid conduit includes piping 26, 27 in the projection
24. The piping 26, 27 preferably supports one or more subsystems of the crop production
system 20. One subsystem supported by the piping 26 is a liquid propulsion system 28a-e as
shown in Figure 4c¢. In a preferred embodiment, the liquid propulsion system includes a
liguid feed 28a at a first longitudinal end of the liquid conduit 20 and a drain 28b at an
opposite longitudinal end of the liquid conduit 20. Passage of liquid in the liquid conduit is
controllable by the liquid propulsion system to create a current to direct to the floating crop
trays. In one embodiment, the liquid propulsion system includes a pump 28c configured to
pump liquid leaving the conduit at the drain 28b to the liquid feed 28a via the piping 26. In
one embodiment, the pump is controllable via a control system 28d. In one embodiment,
the liquid propulsion system includes a filter 28e configured to filter particulate matter and
other undesirable media from the liquid between the drain 28b and inlet 28a. The filter

may also include UV treatment or the like.

Optionally, a crop nutrient feed may be provided to introduce (and optionally measure and
otherwise control) crop nutrients in the liquid between the drain 28b and the inlet 28a.
Liquid in the conduit 20 in this way is circulated and controlled to provide propulsion to the

crop trays and optionally a nutrient source and further optionally a waste outlet.
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The conduit may be inclined (either due to the way it is mounted or by a sloping of the base
22) so as to introduce a gradient from the inlet 28a towards the outlet 28b. This may be
used as an alternative or in addition to the current introduced by the pump circulating the

liquid to drive the crop trays.

Continual movement of the liquid enables removal of waste and debris and greatly reduces
the risk of build-up of deleterious microorganisms and algae on growing services. It also acts

as a heat sink, enabling cooling of the lights suspended on the underside of the conduit.

As the liquid is re-circulated, the rate of recirculation will allow for aeration of the liquid,
ensuring roots have an oxygenic environment to promote growth of the crop through

ensuring sufficient oxygen is available for root zone respiration.

Another (optional) subsystem that may be supported by the piping 27 is an aeroponic
nutrition system 29a-c as shown in Figure 4d. A further optional subsystem within the piping
that may also be accommodated in the projection is that of a ventilation system. Such a
ventilation system may have outlets directed towards the liquid conduit below, allowing for

air circulation/movements in in the crop canopy in the stack immediately below.

In this embodiment, aeroponic feed outlets 29a are dispersed along the length of the
central projection 24 that are fed via the piping 27 from a pneumatic air source 29b that is
controllable by a controller 29¢c. Preferably, the joint between the central projection and
each aeroponic feed outlets 29a is sealed to prevent leakage. In this manner, the aeroponic
nutrition system can be present, even if the liquid conduit is used only for hydroponic
nutrient feeding. Examples of different usages is shown in Figure 8 but it will be appreciated
that the liquid level can be controlled by the liquid propulsion system so as to sit in channels
either side of the central projection or else to be at a level such that it spans over the central

projection.

The aeroponic feed may optionally sit inside the conduit and run along its base. Insuch an
arrangement, pipework also runs along the base. It may be implemented as a number of

modular aeroponic units that are either spaced along the base or else run sequentially along
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the base. Modularity aids maintenance in that units can be quickly swapped out in the
event of a blockage etc. Placement of units in the conduit instead of projecting into the

conduit also avoids holes in the conduit and reduces the risk of leakage.

Figure 5 is a schematic diagram of a crop tray 30 suitable for use in the embodiment of

Figure 3 and also suitable for use with the liquid conduit of Figure 4.

Each crop tray 30 has a substantially inverted ‘U’ shape to span the central projection 24
when in the liquid conduit 20. In the illustrated embodiment, the crop tray 30 is made from
two modular components: a floating carrier 31 and a crop support 32. The crop support 32
is preferably connectable to the floating carrier 31 such that crops can be prepared,
harvested etc away from the floating carrier 31. Additionally, having the crop support 32
separate to the floating carrier means that floating carriers of differing profiles, materials
and/or buoyancy characteristics can be used depending on the crop or omitted entirely if

the mechanical conveyance of Figure 1 is used.

The floating carrier 31 in the illustrated embodiment includes buoyant feet 33 mounted to a
frame 34. Preferably, the buoyant feet have a size and shape to substantially span the
width of the liquid conduit and also to span and be guided by the central projection 24
when the liquid level is such that the projection 24 is exposed. The side walls 21 prevent
lateral movement of the crop trays 30 when the liquid level is over the central projection 24
and the for remainder of the time the central projection sits between the buoyant feet and

guides the path of the crop trays 30.

In one embodiment, the frame 34 includes a central aperture such that when a crop support
is connected to the frame, it is supported about its periphery by the frame 34 and roots of

the crop can grow through the aperture towards the liquid conduit/central projection.

In a preferred embodiment, the crop production system may include carriers 31 with
different characteristics. For example, carriers with different sized apertures may be
provided so a carrier can be selected so as to maximise root access for light crops and

maximise frame integrity for heavier plants. Similarly, carriers with different buoyancy

9
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characteristics (or carriers with buoyancy characteristics that can be controlled or changed)
may be provided to accommodate different sized/weight crops. As will be appreciated from
later described embodiments, control of buoyancy is advantageous because this in turn can
be used to control crop height when the floating carrier is in a liquid conduit. As crop height
is a normally uncontrollable variable in crop production systems, this is a particularly useful
controllable feature. Being able to control crop height means that harmonised (or
controlled) exposure to light etc can be provided independently of crop height/weight. This
can also be achieved by appropriate sensors detecting height of crops on trays and
raising/lowering the respective conduit (either mechanical or liquid based) as discussed

below.

In one embodiment, each crop tray is configured to have buoyancy characteristics such that
a degree of submersion of the buoyant feet of the crop tray in the liquid conduit is

substantially proportional to the weight of crops in the crop tray.

Thus far, embodiments have been described based on crop trays travelling along a single
liquid conduit. The rate of progression along the conduit does not need to be speedy and
indeed may be many days. For example, the rate could be controlled (via the current in the
conduit for example) so that crops have grown a required amount or otherwise received
appropriate treatment during their passage from one end of the conduit to the other. A

manual or robotic system may be used at each end to insert and remove crop trays.

However, while an crop production facility can be formed from a single liquid conduit 20,
conduits are designed to be scalable as described below. In a preferred embodiment shown
in Figure 6a, the conduits are mounted in a suspended stacked configuration one-on-top-of-
another. The number of conduits in a stack is variable. In a further preferred embodiment
shown in Figure 7, a facility is formed from multiple stacks that are mounted side by side. In
a preferred embodiment, the stacks can be installed immediately adjacent each other to
maximise space usage but the facility includes a conveyance mechanism such as that
described in more detail below that allows space between stacks to be opened up for

access, maintenance etc.

10
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Figures 6a-c are schematic diagrams of aspects of an crop production facility according to an

embodiment that includes the crop production system of Figure 1.

In this embodiment, a stack 100 is formed from multiple liquid conduits 20. A support 105 is
configured to hold a plurality of the liquid conduits 20a-e in a suspended stacked
configuration with one liquid conduit stacked on top of another. The support 105 is
operable (preferably under the control of a computerised control system as described
below) to move the stacked liquid conduits with respect to each other. In the illustrated
embodiment, the support includes first and second sets of fixed arms 110a, 110b that are
mounted to opposite sides of a pivoting member 120 in the manner shown in Figure 6b.
When the pivoting member moves about a pivot point 125 (for example by a hydraulic
actuator 130), the pivot member rotates causing one of the sets of fixed arms to move in an
opposing direction to the other. A distal end of each arm is attached to a liquid conduit
(with multiple arms being attached along the length of the conduit to ensure smooth
motion). Movement of the arms 110a, 110b by the pivoting member 120 causes the
conduits attached to one of the sets of arms to move relative to the conduits attached to
the other set of arms. Alternating conduits in the stack are attached to alternate ones of
the arm sets so that as one conduit is moved towards the pivot (in effect vertically raising
the conduit), the next conduit(s) in the stack (above and below) are moving in the opposite
direction. Rotation of the pivot in one direction opens up space between conduits and the
neighbouring conduits in the stack while closing space between those next conduits and
their neighbour in the stack (so in the example shown in Figure 5b, conduit (liquid conduit
20) 1 and 4 moves away from conduits 2 and 3 (while conduits 2 and 3 move towards each

other). Rotation in the other direction reverses this.

It will be appreciated that other mechanisms such as cables and pulleys could be used in

place of the fixed arms and/or pivot member.

The reason for this alternating pattern of movement is shown in Figure 6¢ — because lighting
is preferably installed on the underside of some or all of the conduits, a diurnal (or other)
rhythm can be set to apply lighting to crops. Space only needs to be created between

conduits in the stack for those periods when light is to be applied.

11
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Preferably a computerised control system controls or coordinates both the relative
movement of the conduits in the stack and also the operation of the lighting. Preferably,
this is done according to a schedule which may, for example, be dependent on crop type,

age or other factors.

The vertical movement of the conduits preferably allows light exposure can be adjusted
either mechanically (by increasing or reducing the distance between the tray and the light)

or electronically (dimming the light).

Optionally, lighting may only be installed on the underside of some conduits and/or not
along the entire length. In such an arrangement, control of on/off may not be needed or
may be controlled by a separate sensor detecting when trays needing light is passing under

the respective light.

The number of conduits in a stack is variable.

Figure 7 is a schematic diagram of an crop production facility in which the embodiment of

Figure 6a-c has been extended to include multiple stacks;

Figure 7 illustrates an embodiment in which multiple stacks 100 of the type illustrated in
Figure 6a-c may be installed together to form an crop production facility/system 200.
Although the stacks 100 are shown in a spaced apart configuration with aisles between
them, this is changeable as described below and the default configuration is for stacks 100

to be substantially adjacent and maximise floor space usage.

Preferably, the system 200 is formed from multiple stacks 100 that are mounted side by
side, adjacent to each other with respect to the longitudinal axis of the liquid conduits 20.
Each stack is configured to be moveable with respect to other stacks to provide access

therebetween.

12
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Preferably, the stacks 100 are each mounted on wheels that run along tracks (which may be
above and/or below the stacks), the tracks being oriented substantially perpendicularly to

the longitudinal axis of the liquid conduits 20.

Nutrient supply, lighting programme and other factors can be individually controlled per
conduit, meaning that different environments and programmes can be provided for
different crops (or to test how different crops react to particular environments).
Additionally, a liquid conduit may provide a staged/varied environment along its length — for
example, lighting may be split into panels that are individually controllable. In one
embodiment, a conduit may be split into three zones along its length with each zone being
controllable to have differing light intensity and/or duration. to account for 3 stages of crop
growth (vegetative, reproductive, and ripening). Nutrients may also be controlled in a
similar way to vary the nutrients fed to crops according to zone (and the segmentation into

nutrient zones may be the same or different to the lighting zones).

Figure 8 is a schematic diagram illustrating example configurations of the crop tray and

liguid conduit when configured for hydroponic and aeroponic nutrient supply.

It is to be appreciated that certain embodiments of the invention as discussed below may be
incorporated as code (e.g., a software algorithm or program) residing in firmware and/or on
computer useable medium having control logic for enabling execution on a computer
system having a computer processor. Such a computer system typically includes memory
storage configured to provide output from execution of the code which configures a
processor in accordance with the execution. The code can be arranged as firmware or
software, and can be organized as a set of modules such as discrete code modules, function
calls, procedure calls or objects in an object-oriented programming environment. If
implemented using modules, the code can comprise a single module or a plurality of

modules that operate in cooperation with one another.

It will be appreciated that although the above embodiments are focused on hydroponic and
aeroponic cultivation, other approaches could also or alternatively be used such as

aquaponic cultivation.

13
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Optional embodiments of the invention can be understood as including the parts, elements
and features referred to or indicated herein, individually or collectively, in any or all
combinations of two or more of the parts, elements or features, and wherein specific
integers are mentioned herein which have known equivalents in the art to which the
invention relates, such known equivalents are deemed to be incorporated herein as if

individually set forth.

Although illustrated embodiments of the present invention have been described, it should
be understood that various changes, substitutions, and alterations can be made by one of
ordinary skill in the art without departing from the present invention which is defined by the

recitations in the claims below and equivalents thereof.
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Claims

1. A crop production system, comprising a support configured to hold a plurality of
conduits in a suspended, stacked, configuration with one conduit stacked on top of another,
the support being operable to move the stacked conduits with respect to each other,
wherein each conduit is configured to receive and sequentially convey a plurality of crop

trays along a route from one end of the respective conduit to an opposite end.

2. The crop production system of claim 1, wherein each conduit comprises a plurality of

wheels configured to convey the crop trays along the route.

3. The crop production system of claim 1, wherein one or more of the conduits

comprise a liquid conduit.

4. The crop production system of claim 3, further comprising a crop tray configured to
float in the liquid conduit, the liquid conduit including side walls configured to restrict non-
longitudinal movement of the crop trays, wherein the liquid conduit defines a substantially

linear route along which floating crop trays sequentially float.

5. The crop production system of claim 4, wherein a base of the liquid conduit has a
profile that substantially corresponds to, and guides, a correspondingly shaped profile of an

underside of each floating crop tray.

6. The crop production system of claim 5, wherein the liquid conduit has a central
longitudinal projection and each crop tray has is a substantially inverted ‘U’ shape to span

the longitudinal projection when in the liquid conduit.

7. The crop production system of any of claims 2 to 6, wherein the liquid conduit
includes a liquid propulsion system comprising a liquid feed at a first longitudinal end of the
liquid conduit and a drain at an opposite longitudinal end of the liquid conduit whereby
passage of liquid in the liquid conduit is controllable by the liquid propulsion system to

create a current.
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8. The crop production system of claim 7, wherein the drain includes a filter configured

to remove waste from the liquid.

9. The crop production system of claim 7 or 8, wherein the liquid propulsion system is

configured to direct liquid expelled at the drain back into the conduit at the liquid feed.

10. The crop production system of any of claims 3 to 9, wherein the liquid includes a

crop nutrient.

11. The crop production system of any of claim 4, wherein each floating crop tray
comprises a floating carrier and a crop support, the crop support being connectable to the

floating carrier, the floating carrier being configured to float in the liquid conduit.

12. The crop production system of any preceding claim, comprising a plurality of carriers
of differing configurations selected from a set including buoyancy, crop height, crop root
position with respect to the liquid in the conduit for hydroponic treatment, and root

ventilation for aeroponic treatment.

13. The crop production system of claim 4, 11 or 12, wherein each crop tray is
configured to have buoyancy characteristics whereby a degree of submersion of the crop

tray in the liquid conduit is substantially proportional to the weight of crops in the crop tray.

14. The crop production system of any preceding claim, further comprising an
automated loader configured to receive a tray at the end of one of the conduits and insert

the tray into another conduit in the stack.

15. The crop production system of any preceding claim, further comprising a controller,
the support being reconfigurable during use by the controller whereby the distance
between one conduit and the next conduit in the stack is changeable by the controller

according to a schedule.
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16. The crop production system of claim 15, wherein the conduits in the stack are
grouped, the controller being configured to reconfigure the distance between conduits
according to the schedule whereby distance between conduits varies according to the

schedule and their respective group.

17. The crop production system of any preceding claim, further comprising a plurality of
supports mounted adjacent to each other with respect to the longitudinal axis of the
conduits, the plurality of supports being configured to be moveable with respect to each

other to provide access therebetween.

18. The crop production system of claim 17, wherein the supports are mounted on
wheels that run along tracks, the tracks being oriented substantially perpendicularly to the

longitudinal axis of the conduits.

19. The crop production system of any preceding claim, further comprising a lighting

system on an underside of one of the conduits configured to project light below the conduit.

20. The crop production system of claim 19 when dependent on claim 15 or 16, the

controller being configured to activate the lighting system according to the schedule.

21. A crop production method, comprising holding by a support a plurality of conduits in
a suspended, stacked, configuration with one conduit stacked on top of another, operating
the support to move the stacked conduits with respect to each other and receiving and
sequentially conveying a plurality of crop trays along a route from one end of the respective

conduit to an opposite end.
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