
Cost-efficient light 
control for production of 
two campanula species

Introduction

A cost-efficient light control system based on 
weather forecasts, electricity prices and daily 
photosynthesis integral (DPI) was evaluated 
for commercial production of the long-day 
(LD) plant Campanula portenschlagiana ‘Blue 
Get Mee’ and C. cochlearifolia ‘Blue Wonder’.
Experiments included a traditional LD treat-
ment of 19 h day and a range of treatments 
controlled by the software system DynaLight 
which automatically defines the most cost-
efficient use of supplemental light based on 
a predefined set point of DPI, forecasted solar 
irradiance and the market price on electricity. 
The set points of DPI in the treatments were 
300, 450 and 600 mmol m-2 leaf d-1.

Fig. 1. UML activity diagram of the planning algorithm. The first seven 
steps can be viewed as necessary preparation steps to enable the 
final light plan. The conditional branching of the algorithm is based on 
the given need for dark hours for the plants. In case there is no need 
for dark hours, then the algorithm proceeds to step eight where the 
calculation of DPI of the light plan is done. 

Fig. 2. Illustrate how light periods and light intensities can be distri-
buted during four days in a DynaLight treatment. Daily solar irradiation 
(yellow areas) and supplemental light (orange areas).
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DynaLight

DynaLight consistis of five different entities: An 
electricity price web server, a weather forecast 
web server, an environmental climate compu-
ter (ECC), a PC running DynaLight Desktop and 
the greenhouse. The desktop computer is con-
nected to the two web servers over the Internet, 
while the connections between the desktop 
computer, the ECC and all the way down to 
the Greenhouse are proprietary. An energy and 
cost-efficient light plan is created for each of the 
forthcoming days on the basis of daily weather 
forecasts and hourly electricity prices. The algo-
rithm is illustrated in Figure 1.

Materials and methods

Campanula plantlets were received from a 
commercial grower and grown to maturity in

Fig. 3. Show plant dry weight (DW) and number of flowers per plant 
at the final harvest in two campanula species when grown in a 19-h 
LD treatment and three DynaLight treatments during a spring expe-
riment running from January to March 2010. The DPI set points in the 
three treatments were 300, 450 and 600 mmol m-2 leaf d-1.

Fig. 4. (A) Show the correlation between plant dry weight (DW) and 
the cumulative light integral CLI and (B) the number of flowers+buds 
at the final harvest in‘Blue get mee’ when grown in four DynaLight 
treatments with two different set points for DPI (300 and 600 mmol 
m-2 leaf d-1), and two levels of supplemental light (84 and 48 µmol 
m-2 s-1). This experiment was run from January to March 2011.

an LD-treatment of 19 day and in DynaLight 
treatments with different set points of DPI and 
light intensity of supplemental light.
Dry matter production was determined at 
each harvest during the experiment and the 
number of flowers and buds were counted at 
the end of the experimental period.

Results

The two campanula species responded si-
milarly to the irregular light conditions. 
Plant growth and flowering was maintained 
in the DynaLight treatments with a relative 
saving in energy use and cost of 25% in com-
parison to a 19-h LD treatment. 
Plant dry matter accumulation was linearly   
correlated to cumulative light integral (CLI)   
irrespective of differences in light intensity.

Table 1: Show average DPI, and the sum of electricity use and cost 
for the 19-h LD treatment and three DynaLight treatments in a spring 
experiment running from January to march 2010. The DPI set points in 
the treatments were 300, 450 and 600 mmol m-2 leaf d-1.
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”  Cost-efficient light control using wea-
ther forecasts, electricity prices and daily 
photosynthesis integral is a novel ap-
proach to save energy without loss in 
plant productivity ”
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