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THIS
MONTH...

The latest news, 
views and industry 
information from the 
LED plant growth 
lighting specialists

   Plessey appoints Maarten Klein as Head Agronomist for PhytoLux 
   Plessey’s Laura McLean presents PhytoLux at the University of Cambridge
   Effects of spectral quality, intensity of LEDs
   Manipulating plant growth responses with LEDs

Plessey has appointed Maarten 
Klein as Head Agronomist to 
provide specialist expertise for 
their PhytoLux horticultural 
lighting solutions. Maarten 
brings specialist expertise in the 
use of LED lighting for growing 
commercial crops, gained whilst 
he was the Research Director at 
Delphy in Wageningen, Holland. 
 
Maarten Klein said, “Having spent 
some time with the Plessey team 
and working with their Phytolux 
products I am convinced they 
have the winning solution. I 
have been impressed with their 
commitment to understanding the 
problems being faced by individual 
commercial growers and working 
in collaboration with them to 
provide commercially viable LED 
lighting solutions. Plessey are 
undoubtedly at the forefront of 
delivering efficient, economic and 
effective plant growth lighting. The 
future is exciting and I am looking 

forward to working with such 
a focused team.”  

Steve Edwards, Head of 
Horticultural LED fixtures at 
Plessey, said, “We are delighted 
that Maarten has agreed to join 
us. Maarten’s expertise will be 
invaluable in supporting our 
planned growth in the horticultural 
market especially in the very 
challenging Dutch market. 
Whether growing indoors or in 
greenhouses and with a vast 
variety of commercial products 
Maarten will ensure that we can 
develop our business globally.”  

On 11th April 2016 Plessey 
announced that they had  
signed a global exclusive licence 
agreement with Phytolux for 
the manufacture, design and 
commercialisation of their 
products including the Attis set of 
horticultural lighting products. 

In May 2016, The 
Sainsbury’s Laboratory 
at the University of 
Cambridge hosted an event 
to launch the opening of 
their state of the art Algal 
Innovation Centre (AIC). 

Plessey’s Laura McLean 
was delighted to accept 
an invitation to attend 
the event, exhibit the 
PhytoLux LED Plant growth 
lights and present a flash 
talk to academics and 
industry leaders. Laura’s 
presentation was designed 
to educate delegates 
on the benefits of LED 
plant growth lighting 
through reference to 
research carried out with 
PhytoLux LED grow lights 
at numerous universities, 
research organisations and 
commercial growers during 
the last 18 months.

There is increasing interest 
in the exploitation of 
microalgae as a sustainable 

feedstock for a variety of 
products (such as diesel, 
omega-3 oils, pigments, 
enzymes) to replace those 
currently sourced from 
fossil oil and gas, crop 
plants and animals. Many 
species of microalgae have 
high lipid contents that 
can readily extracted and 
converted to biodiesel. 
Similarly, their high content 
of fermentable sugars 
makes them suitable for 
bioethanol production. 
Microalgae can therefore 
generate a whole suite 
of bioenergy products. 
Research into the 
identification, harvesting 
and processing of micro-
algae is essential to the new 
centre, made possible by 
funding from the School 
of Biological Sciences 
and European Regional 
Development Fund Project, 
EnAlgae, which aims to 
address the UK need for an 
algal centre of Excellence. 

(L to R): Michael LeGoff, CEO of Plessey, Maarten Klein and Steve Edwards inspecting a trial 
using PhytoLux grow lights in Holland.

Laura McLean explaining the benefits of PhytoLux LED grow 
lights to an interested delegate

Plessey appoints Maarten Klein 
as Head Agronomist for PhytoLux

Plessey’s Laura McLean 
presents PhytoLux at the 
University of Cambridge
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Phytochrome is a plant light receptor, 
a pigment that plants use to detect 
light. It is sensitive to light in the red 
(660 nm) and far-red (730 nm) regions 
of the visible spectrum. Phytochrome 
has two different chemical structures 
named after the color of light that 
they absorb: Pr (physiologically 
inactive form) absorbs red light and 
Pfr (physiologically active form) 
absorbs far-red light. The two forms of 
phytochrome are interconvertible and 
the change from one form to the other 
acts as a control mechanism to regulate 
various stages of plant growth. 

Photoperiodic manipulation of flowering 
has long served as an integral management 
practice for floricultural production. Typically 
night interruption has been achieved 
with incandescent lighting because the 
incandescent light spectrum is suitable for 
converting the active form of phytochrome 
to the inactive form. This allows for the 
photoperiodic flowering responses that 
growers have come to rely on. 

Outside of the photoperiodic response, 
growers typically do not control plant 
growth by manipulating the light spectrum. 
This is largely because the spectrum of 
a given light type is fixed. High pressure 
sodium (HPS) lamps, for example, all have 
more or less the same spectrum — a high 
portion of green and yellow-orange light 
with relatively little red or blue light. While 
these spectra can be modified to some 
extent with various coatings and engineering 
changes, the final spectra will be fixed. 
Thus HPS and other types of HID lamps in 
commercial greenhouses are primarily used 
to enhance photosynthesis and increase 
plant biomass, not for responses regulated 
by phytochrome.

LEDs provide a narrow bandwidth of light 
and come in a variety of wavelengths.  

This allows for the creation of custom 
light spectra, where the combination of 
diodes results in the overall light spectrum 
delivered. The spectrum can be further 
modified by adjusting the light output of 
diodes emitting a certain wavelength within 
a fixture, allowing for different spectral 
output for different stages of plant growth. 
   
This customization enables more precise 
activation and control of the phytochrome 
response. Using Arabidopsis as a model 
plant, researchers have identified many 
other plant growth responses that can be 
controlled besides flowering, ranging from 
stem elongation and leaf area control to 
root development (Franklin and Quail 2010). 
By changing root development, one could 
conceivably also control nutrient uptake and 
growth rate.

Thus by adjusting ratios of certain 
wavelengths, compact plants with smaller, 
more numerous leaves could potentially 
be produced. This hypothesis is supported 
by research conducted by Hogewoning 
and colleagues (2012) who grew cucumber 
plants under a variety of light spectra and 
demonstrated clear differences in leaf 
size and plant compactness. Plants grown 
under red and blue LEDs (with no far red 
light) were the most compact while those 
grown under artificial sunlight (with a light 
spectrum that promoted inactivation of 
phytochrome) were the least compact; 
plants grown under artificial sunlight were 
similar in appearance to plants grown 
using red/blue/far-red LEDs in a ratio that 
induced the same phytochrome-balanced 
state as natural sunlight. This research 
demonstrates the importance of LED 
spectral customization. By adding far-red 
diodes the plants were encouraged to 

elongate, resulting in less compact plants 
than plants grown under red and blue LEDs 
without far red light.

Furthermore, phytochrome signaling based 
on the red to far-red light ratio represents 
just one light spectral quality response 
in plants.  Plants also possess other light 
receptors that respond to ratios of blue 
to UV light and ratios of blue to green 
light.  Each of these receptors controls 
different functions in the plant, with the 
strength of influence affected by the plant 
developmental stage. So, the plant may 
be relatively insensitive to certain signals 
during vegetative growth, but may increase 
in sensitivity during flowering and fruit 
development.

The information gleaned from Arabidopsis 
studies offers many potential horticultural 
applications. Plant appearance can be 
altered, since red to far-red ratio responses 
exist for petiole elongation and leaf color 
(Frank and Quail 2010). Likewise, both blue 
and red light can impact stem length and 
leaf area; also blue and red light signaling 
can influence flowering time, flower 
number and flower diameter (Frank and 
Quail 2010, Huche-Thelier et al. 2016). In 
addition to modification of appearance, the 
plant’s growth rate can also be influenced, 
since these light signals also influence 
photosynthesis, nutrient uptake and plant 
defense (Frank and Quail 2010, Huche-
Thelier et al. 2016).

While illumination is still needed in this area 
to determine the specifics — ideal spectral 
compositions for desired effects, range 
of possible effects and species limitations 
— the prospects for LED application in 
horticultural production is bright. 

Tuesday 10th May 2016

Manipulating  
plant growth  
responses  
with LEDs
by Nicholas Claypool and Heiner Lieth
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Experiments were performed on two types 
of young lettuce, tomato, and bell pepper 
plants grown in a controlled environment 
chamber and subjected to treatments using 
a conventional white LED tube light or an 
LED light with a good spectral fit to the 
maximum photosynthetic response at two 
intensities. Either four or six lamps/square 
meter were used to achieve high and low 
intensities. The researchers measured the 
lighting parameters illuminance (lux) and 
photosynthetic photon flux intensity of each 

treatment. All plants were evaluated for their 
dry and fresh weight, leaf area, and growth, 
and photosynthetic activity and energy 
efficiency were recorded for each species 
over the 60 days of cultivation.

According to principal investigator Dr. 
Miquel Urrestarazu, the results clearly 
demonstrated that, compared with other 
conventional LED lamps, the LED lamps 
specifically designed for horticultural use 
were more beneficial to the evaluated 
vegetables and had 26% higher energy 
efficiency.

In all cases (with the exception of the roots 
of the lettuce cultivars) analyses revealed 
significant or highly significant increases in 
vegetative growth when light intensity was 
increased. “The spectrum of the LED lamps 
caused an important and significant effect on 
the majority of the growth parameters of the 
four species: the light treatment with a closer 
spectral fit to the highest photosynthetic 
response was more conducive to growth,” 
the researchers stated.

The authors recommended that a specific, 
detailed spectral distribution study be 
conducted to predict the effect of the 

specific quantity and quality of light  
used in the study on a single parameter  
of plant growth.

The complete study and abstract are 
available on the ASHS HortScience 
electronic journal web site:  
http://hortsci.ashspublications.org/
content/51/3/268.abstract 

Tuesday 10th May 2016

Effects of  
Spectral  
Quality,  
Intensity  
of LEDs

Plessey/PhytoLux Attis-5 LED grow light is 
ideal for use in research facilities

Laura McLean presenting the results of research carried 
out using PhytoLux LED plant growth lights

In horticultural operations, light-emitting 
diode (LED) lamps are becoming 
recognized as an important advance in 
artificial lighting. Among other benefits, 
LED lighting systems can offer durability, 
long operating lifetimes, and high energy 
efficiency. Researchers published a study 
in the March 2016 issue of HortScience 
that shows that continuous spectrum 
LEDs made specifically for horticultural 
can be superior to conventional white 
LEDs in terms of plant response and 
energy efficiency.

Plessey/PhytoLux Attis-7 lighting tomatoes in November 


