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Energy savings up to 30 % in the
supplemental light was obtained in a
greenhouse climate where light was
only turned on when energy prices
were low during the night, and turned
off in peak load periods in the
afternoon and in the morning. Plant
quality was maintained, even though
the light pattern was very irregular.

An open-source software
control the use of supplemental
light
In a recently developed low-energy input
system for optimal use of supplemental light,
an open-source software program, The
Climate monitor, extracts forecasts for
irradiance from the the Danish Metrological
Institute and hourly electricity prices for the
next 24 hrs periods from NordPool
(http://www.nordpoolspot.com). Optimisation
of the timing and use of the supplemental
light is based on these forecasted data and
combined with set point for photosynthesis
based on the IntelliGrow leaf photosynthesis
model. The result is a supplemental light use
pattern that is very irregular both in terms of
light distribution and in terms of the length of
the light periods (Fig 1).

The Dynalight Web

combining weather forecasts, energy
prices and photosynthesis resulted in
10-30% less use of supplemental light
use

Plant performance in an
unpredictable light
environment
Greenhouse experiments in which the dynamic control of supplemental light was
combined with different set points for photosynthesis based on the leaf photosynthesis
model were performed in 2009-2010. Growth
and floral development in roses, Hibiscus and
Campanula were evaluated in the different
climates and at different time of the year.
Furthermore species-dependent reactions in
terms of photosynthetic responses to short
breaks of light after a dark period were
studied.

Results are shown for Campanula, but similar trends were seen in roses and Hibiscus
(Fig 2).

From static to dynamic
photosynthesis models
Large
differences
in
species-specific
photosynthetic responses to the onset of light
after a dark period indicated that the
photosynthetic gain of the different species
would influence their performance in such
climates (Fig 3). Therefore a species-dependent definition of the duration and timing of
light periods in relation to plant photosynthetic responses will be applied in the
future improvement of the software system.
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Figure 3: The photosynthetic response of two species - Hibiscus
and roses and their responses to supplemental light (of 200
µmol m-2s-1)

The overall results for all three plant species
clearly illustrated that floral development and
plant growth was maintained, even though
light periods occurred in an irregular pattern.

Furthermore,
the
calculation
of
the
photosynthetic integral for each species will
be based on a dynamic leaf photosynthesis
model instead of the static photosynthesis
model used in the Intelligrow system.

Figure 2: Campanula ”Get Mee” grown at photosynthesis sum of 0.3, 0.45, 0.6 and control (approximately 0.95)

Figure 1: Graphic presentation of real and potential
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