
A new line of LED-modules – suitable for 

lighting a greenhouse crop from above –

was launched recently. These modules 

score much higher on efficiency than the 

current range of LED-modules. This 

makes assimilation lighting with LEDs 

ready for commercial use, claims Philips 

Lighting.

The introduction of LEDs, to replace high 

pressure sodium lamps, has suffered from 

unrealistic expectations. In this respect the 

Horti Fair of six years ago was a classic: An 

astonishing number of stands displaying 

LEDs, also by companies that were previously 

unknown to horticulture. There was a feeling 

that something was about to happen: The exit 

of the SON-T lamps. A few nurseries jumped 

straight onto the bandwagon and installed 

the new type of lamps above their crops. 

Although some did trials, Dutch nursery Red 

Star Trading immediately installed them over 

some 8,500m2.  

The results were disappointing. Not only 

were the costs high and the efficiency still 

too low, lighting with LEDs led to some 

unexpected plant reactions. 

More expertise
Philips has always been hesitant about 

arousing expectations and over the last 

few years has built up an increasing amount 

of expertise. So what has improved over 

the years so that LED toplighting can now 

be claimed ready for commercial use? 

Plant physiologist Esther Hogeveen-van 

Echtelt of the light company: “On one hand 

there has been a general improvement in the 

efficiency of LEDs. It’s increased a lot. Our 

new modules have an efficiency of 2.3 µmol/J 

at plant level, compared with SON-T at 

around 1.75 to 1.85 µmol/J. But now it’s 

important that we focus on their application 

in horticulture by having a specialised team. 

We’ve done a lot of the research already.” 

Many trials have been carried out with 

production modules that were developed for 

multi storey production as a replacement for 

fluorescent lights. “These provide a light level 

of 20-30 µmol/m2/s, compared with assimila-

tion lighting above a crop that is normally 
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Customisation needed per crop 

A new line of LED toplighting ready 
for commercial use 

Top- and interlighting of tomatoes. “The current generation of LED lamps certainly have a future”, says Pieter van Staalduinen.
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based on 100 µmol/m2/s. Yet they are very 

suitable for testing a strategy. You can see 

how a plant responds to light colour, light 

level, exposure times etc.”, says colleague 

Daniëlle Smits-van Tuijl. “In this way the 

trials have shown that you can grow chrysan-

themums under LEDs. This application is now 

being tested on two nurseries to see what 

happens in practise. We are still optimising 

the lighting strategy for commercial use.”

No water cooling
The latest line, called GreenPower LED 

toplighting, has been developed for applica-

tion in the greenhouse, in contrast to the 

similarly named production modules that 

were developed for application in multi-

storey cultivation. They emit much more 

light; 440 µmol/second for a module of 1.25 

meter. This is 50 µmol/second for the 

production modules. They also look different. 

The LEDs aren’t in a row but instead they 

are grouped within a reflector. 

The special design means water cooling is 

not necessary and the modules are easy to 

install. Growers can choose their own colours 

depending on the production and application, 

but usually these comprise deep red (red 

which has been optimised for plants), blue 

and white.   

More intense flower colours
Far red is also an option. “Far red encourages 

plants to stretch. This can have a positive 

effect at the beginning of the cultivation 

period because you more quickly build up 

sufficient volume to intercept light. But with 

ornamental production you need to be very 

careful that you maintain the ornamental 

value. For chrysanthemums just a few micro-

mols of far red is already too much. You could 

put the far red lamps on separately if desired”, 

says Hogeveen.

There are also some interesting develop-

ments in blue light. Until now the disadvan-

tage of LEDs with a colour was their lower 

efficiency. That has improved a lot, says 

Smits. “The most efficient modules have an 

efficiency of 2.3 µmol/J. When you include 

blue this is around 2.2 µmol/J. Now you 

can choose a specific spectrum in order to 

steer quality. More blue makes the plant 

more compact and gives an intense flower 

colour.”

Tailored to the crop
Years of trials have led to the conclusion that 

it’s not simply ‘SON-T out, LEDs in’. A diffe-

rent approach is needed per crop: LEDs above 

the crop; LEDs above and between the crop; 

combinations of SON-T and LEDs; SON-T only. 

Combine that with a choice of colour and the 

possibilities are enormous. Lighting can be 

customised per crop, crop stage and the 

business approach. 

SON-T give off light and heat simultane-

ously and it’s a drawback that this phenome-

non can’t be separated. Nevertheless, every-

one has learnt to use them. “Over the years 

we’ve learnt a lot about how to work with 

these in tomatoes. The assumption that you 

miss the heat at the top of the crop in the 

winter, if you replace Son-T with LED, appears 

to be false. You can take care of this through 

heating and interlighting”, says Hogeveen. 

“Trials show this doesn’t mean having to 

spend more on gas. In addition, expenditure 

on electricity was less, although this was 

based on a small greenhouse trial. However, 

there were other advantages: The crop was 

stronger and more powerful under LED-top-

lighting plus interlighting, compared with 

SON-T. It had a stronger top and less problems 

at the leaf edges.”

Use a combination
The research on tomatoes is continuing at the 

Dutch Improvement Centre where various 

combinations of top and interlighting are 

being tested. “We’re also doing research on 

tomatoes at the English group Flavour Fresh/

Melrow Salads. They grow in large greenhou-

ses where it’s impossible to use SON-T Hybrid lighting with SON-T and LED’s at River Flowers produced heavier stems than expected. 
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Beyond Chrysant, of Hoek van Holland, 

the Netherlands, has been using hybrid 

lighting for its most important crop 

during the lit season. The plants were 

heavier than you would expect based only 

on the higher light level. 

“We have a light level of 134 µmol/m2/s 

from SON-T. For the trial we included an 

additional 30 µmol/m2/s from LEDs so the 

total light level was higher”, says director 

Martijn Duijvesteijn. “Up to two weeks 

before the harvest we achieved a much 

heavier stem weight than you’d expect at 

this light level. After that the difference 

slumped, but in the end the extra micro-

mols were turned into more weight than 

Chrysanthemums heavier than expected 

expected and we saw more bloomable 

flowers.”

The LED-light had more effect than 

when you obtain a similar, larger amount 

of light from SON-T. This season they’re 

going to test if it’s possible to grow at a 

lower light level by replacing more SON-T 

with LED. To properly compare the trial 

with the current situation Duijvesteijn will 

grow in exactly the same way: Normally at 

a higher light level you would adjust the 

planting density and cultivation speed. The 

trial also tested the value of far-red LEDs. 

These can lead to more stretching. “We saw 

no difference at all so we’re not continuing 

with this”, says the grower.
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Many trials have been carried out 

during the last few years with a new 

line of LED-modules that are suitable 

for assimilation lighting above the 

crop. The results have been remarka-

bly good. The trials have shown that 

customisation is needed per crop: This 

varies from LEDs only above the crop, 

a combination of top and interlighting, 

and combinations with SON-T.

Summary

The new line: No small LED’s in a row anymore, instead they are grouped within a reflector. 

lighting due to the heat. There’s a lot of inte- 

rest in LEDs.”

Smits adds: “The more problems you have 

from the heat produced by sodium lamps, the 

easier it is to switch over. The heat is a big 

disadvantage for lettuce crops and during the 

cooling phase for phalaenopsis. Then the 

problems outweigh the benefits so there’s 

good potential here for using 100% LEDs. For 

others a combination seems more likely. One 

grower I spoke too said he’d rather avoid the 

heat during the spring and autumn but 

certainly wants it during the winter. This is a 

typical example of when you could partially 

replace SON-T with LEDs.”

Looking for the X-factor
In all cases it requires a new way of growing. 

And not just when it’s all LED light, but also 

when they’re used in combination with 

SON-T. “At Dutch chrysanthemum grower 

River Flowers we’ve installed the LEDs next 

to the existing sodium lights. In the begin-

ning the higher light level produced a lot 
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“There’s certainly a future for the current 

generation of LED lamps. For me the most 

important advantage will be the moment 

we use the same amount of energy yet have 

more micromoles available than with 

SON-T; so more light output at the same 

energy cost. But we need this because the 

purchase price of LEDs is still comparati-

vely high. Also at a higher light level you 

have less heat output”, says Pieter van 

Staalduinen.

He is the manager at the Dutch Jan van 

Marrewijk Tomatoes and has supervised 

the LED trials over the last few years at 

Wageningen UR Greenhouse Horticulture 

and the Improvement Centre. Every one or 

two weeks the growers in the supervisory 

commission gave advice about how to 

adjust cultivation measures. An important 

point was the ‘loss’ of heat at the top of the 

crop, compared with SON-T. “If the top 

Lower electricity bill and less heat 

threatens to become too strong, we 

adjusted the greenhouse temperature and 

ventilation strategy”, he said. “We were 

able to steer the crop well in this way and 

it didn’t cost any more gas.” 

The tendency is towards higher light 

levels and LEDs are well suited to this, he 

says. “At a certain point it becomes far too 

hot under a screen with SON-T if you want 

more micromoles. LEDs are a welcome 

addition to toplighting. However, certain 

adjustments need to be made to the 

cultivation procedures. This has been 

successful with large vine tomatoes. Trials 

five years ago showed that the smaller 

tomato types had a problem with conver-

ting the extra assimilates at a high light 

level. But the techniques and knowledge 

have advanced since then. We’ll have to 

further fine-tune our growing techniques 

over the coming years.”
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more kilos but then it slumped back. We had 

to adjust the plant density and the number  

of long days, otherwise you have a big motor 

but not enough speed. The people working in 

the packing hall could tell exactly when the 

flowers from the trials came in. They could 

hardly get them into the sleeves because they 

were so heavy”, says Smits.  

The chrysanthemum trials are being 

continued with DLV at the nursery Beyond 

Chrysant. A control of 134 µmol/m2/s light 

from SON-T lights is being compared with 

two combinations. The first consists of 68 

µmol/m2/s from LEDs and 68 µmol/m2/s  

from SON-T. The second consists 0f  

50 µmol/m2/s from LEDs and 68 µmol/m2/s 

from SON-T, so the total light level is lower. 

Hogeveen: “We want to know if you can 

achieve the same stem weight with less light. 

The idea is that the plant grows more 

efficiently if the light is just right. We’re 

looking for the X-factor.”


