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Cutting Propagation

Water management considerations:

1. Water loss in cuttings.
2. Control systems.

3. Evapotranspiration model.




Cutting Propagation

Water loss from cuttings Is the difference between the
vapor pressure between the leaf and the surrounding
environment . This is VPD (vapor pressure deficit) .




Cutting Propagation

There are two basic principles used to
control water loss In cuttings.

Enclosed and fogging systems increases humidity.

Mist systems provide water on the leaf surface

Mist



Cutting Propagation
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Cutting Propagation

Transpiration Water loss from the
leaf is mainly through
the stomata.
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Cutting Propagation

Under conditions where the stomata are open and the
VP of air is lower than the VP of the leaf there will be a
loss of water from the leaf by transpiration.
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Cutting Propagation

Fog maintains the air and leaf vapor pressure at near
equilibrium to prevent water loss from the leaf.
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Cutting Propagation

Misting
@
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Mist control

Static vs. Dynamic Control

The static controller is a
time clock that sets the
mist interval and duration.

There may also a
day/night sensor that
prevents misting at night.




Mist control

Static vs. Dynamic Control

Dynamic control uses the
environment or signals from

I OQQ! the plant to schedule mist.
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Examples of dynamic mist
control include:

Aartificial  leaf (screen balance)
AQuantum light sensors

ACrop models



Mist control

Artificial leaf

Artificial leaves are also
called screen balances.
The screen is wet by
misting and dries in a
similar pattern to the \‘
cuttingds | eaf".

The screen is on a fulcrum
that tips to trigger
misting as It dries.




Mist control

Quantum light
Sensors

The computer triggers a
misting event after a
certain number of
accumulated light units.

Light is measured by a sensor
above the greenhouse to
prevent structural shading.




Mist control

Vapor pressure deficit models

Sensors (light, temperature,
humidity) send data to a
computer that calculates the
vapor pressure deficit for
the greenhouse environment.

Crop models use VPD to
estimate water loss from
plants to initiate irrigation.




Mist control

The underlying principle behind dynamic mist
control is estimating evapotranspiration

Evapotranspiration
IS water loss from the plant
plus the container medium.




Mist control

Evapotranspiration model

Reflective panels
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Zolnier , et al. 2003. Evapotranspiration model -based mist control for poinsettia propagation.  Trans ASAE 46:135 -145.



Mist control

Controlled environment mist chambers




Mist control

Evapotranspiration as a function of light and air vapor
pressure deficit.
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Mist control

Ten independent chambers
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Mist control

Aspirated
hermometer and
humidity

Light sensor

Four Netafim
mist nozzles

Thermocouples
for leaf and
medium temp

Bottom heat



