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Introduction 

Ask any grower who has transitioned from unlit to lit 

greenhouse cultivation – the effect on greenhouse pests can 

be immense. According to suppliers of biologicals for pest 

control and pollination, adding supplemental lighting to your 

greenhouse can double the required amounts. There are 

multiple reasons behind this, one of these being that 

supplemental light boosts crop performance, which may 

attract more pests. Also, supplemental lighting allows 

growers to plant in the late summer/early fall when pest 

pressure outdoors is naturally high. Despite the higher costs 

of biologicals, the increased yield and product quality under 

supplemental lighting makes it worthwhile. However, lighting 

strategies need to consider the potential impacts on the 

activity of pests and biological control agents.        

With Sollum’s dynamic LED grow lights, growers can easily 

modify their photoperiod, light intensity, light spectrum and 

lighting zones at any time. This means that supplemental 

lighting is no longer a simple ON/OFF switch but can be 

used to assess how light affects different insects and mites in 

the greenhouse. Then, lighting can become a tool to manage 

these species.  
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In this white paper, we focus on integrated pest management 

(IPM) and how dynamic lighting can be another weapon in 

the IPM toolkit.  

What is integrated pest management?  

IPM is a holistic approach to managing insects, mites and diseases in the 

greenhouse. This is done through a combination of cultural, physical, biological 

and chemical practices, with chemical use typically being the last resort. In recent 

years, biological control of greenhouse pests has become the shining star of pest 

management. Rather than eliminating insects, mites and pathogens from the 

greenhouse, IPM brings in predatory or parasitic species to manage pests and 

diseases.  

 

Figure 1. Green peach aphids overrun the head of a pepper crop, severely hindering growth and fruit set 

For this white paper, we will focus on the relationship between supplemental 

lighting, pest insects and mites, as well as biological control agents. And we will 

refer to pest insects and mites collectively as pests, and biological control agents 

simply as biologicals.  
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Light-assisted IPM – is it possible? 

Pests and biologicals both have vision systems and photoreceptors that make 

them sensitive to light conditions. Many studies have observed the behavior of 

pests and biologicals under different light spectra, photoperiod and intensities.  

Effect of photoperiod on diapause 

When greenhouse conditions are unfavorable to insects and mites, many species 

enter diapause. This dormant state can be triggered by temperature, photoperiod, 

low food supply, population pressure and the presence of predators.  

Of these, photoperiod is considered the strongest signal as it indicates the arrival 

of the winter season (Bryon et al., 2017). For the classic greenhouse crops (i.e., 

cucumbers, tomatoes, peppers and strawberries), a photoperiod of ≥16 hours is 

typically recommended. This is above the diapause threshold of most greenhouse 

Common greenhouse pests and their biological control agents

Pest Latin name Natural enemies

Broad mite Polyphagotarsonemus 

latus

Neoseiulus cucumeris, Amblyseius spp. 

Green peach 

aphid

Myzus persicae Aphidius spp., Aphidoletes spp., Aphelinus abdominalis, 

ladybeetles & lacewings

Potato aphid Macrosiphum euphorbiae Same as for green peach aphid

Two-spotted 

spider mite

Tetranychus urticae Phytoseiulus persimilis, Amblyseius spp., Stethorus 

punctillum, Feltiella acarisuga

Western flower 

thrips

Frankliniella occidentalis Neoseiulus cucumeris, Orius insidiosus, Amblyseius swirskii, 

Beauvaria bassiana, nematodes

Whitefly T r i a l e u r o d e s 

vaporariorum

Encarsia formosa, Eretmocerus eremicus and mundus, 

Dicyphus Hesperus, Beauvaria bassiana, ladybeetle
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pests and biologicals, so most species will not enter diapause. While greenhouse 

pests may not enter photoperiod-induced diapause, growers also need to think 

about their biologicals’ diapausing behavior.  

For example, Orius insidiosus is highly effective against thrips during the summer 

but is notoriously difficult to establish in a greenhouse during the winter. 

However, supplemental lighting may make it easier to use Orius for winter 

production as growers will be able to provide the necessary photoperiod. Recent 

work by OMAFRA showed that while Orius develops rapidly under summertime 

conditions, females lived longer and produced more eggs under supplemental 

LED lighting for 20 hours. The researchers also reported that Dicyphus lived 

longer under high-intensity LED lighting (Labbé and McCreary, 2020). 
 

Behavioral effects of light spectrum and light intensity 

Examples of biologicals and their critical photoperiod, under which diapause occurs

Biological Critical photoperiod

Amblyseius cucumeris 12.5 h with day temperature of 22°C and night temperature of 17°C

Orius insidiosus 11-12 h

Orius majusculus 14-16 h

Aphidoletes aphidimyza 15.5 h
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Takeaway: When transitioning towards lit production, it is important to 

communicate that to your biologicals provider and discuss which biologicals will 

perform well under supplemental lighting. For now, most of that focuses on 

applying the appropriate photoperiod to keep your biologicals out of diapause. 

In the future, we expect this to be finetuned according to light intensity and 

spectrum. 



 

Various studies have explored the effect of light spectrum on greenhouse pests’ 

behaviors. Most insects and mites that we come across in greenhouse settings 

reportedly have trichromatic vision and are most sensitive to blue, green and 

ultraviolet light. For example, a study found that two-spotted spider mites may be 

driven to enter diapause under blue light (Suzuki et al., 2008). Another study then 

looked at western flower thrips and reported that thrips settled more under blue 

light and were possibly less active, whereas green wavelengths were linked to 

more feeding on leaves (Stukenberg et al., 2020). 

 

 

What about my sticky traps? 

The debate between blue and yellow sticky traps is ongoing, with yellow traps 

currently being the most used although some growers prefer blue sticky traps for 

thrips. However, studies show that pests’ attraction to sticky traps may be 

affected by the type of supplemental lighting. In other words, the color and 

intensity of supplemental lighting can impact pests’ perception of the sticky trap. 

Looking at the western flower thrips, OMAFRA studied how thrips respond to 

sticky traps under HPS and LED lighting (50% red, 50% blue). The researchers 
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Takeaway: Greenhouse pests and biologicals can see, and they are sensitive to 

certain wavelengths over others. Because of this, light spectrum and light 

intensity can affect the activity of pests and biologicals in the greenhouse. 



found that under HPS lighting, thrips numbers were highest directly under the 

light fixtures but decreased on the fringes of the HPS zone. Under 50R50B LED 

lighting, thrips numbers were higher at the edges. Thrips’ attraction to the traps 

also depends on the weather. Under cloudy conditions, thrips in the LED 

treatment preferred yellow traps over blue ones.  

 

Figure 2. Aphids and thrips feeding on young pepper fruit, stunting its development and leaving marks on the fruit skin 

 

So, what could light-assisted IPM look like? 
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Takeaway: Opting for narrow-spectrum lighting can significantly impact 

greenhouse insects’ attraction to sticky traps and reduce their efficacy. Broad-

spectrum lighting appears to be effective at ensuring that pests can see and be 

attracted to sticky traps. Yellow sticky traps are generally the most effective for 

mass trapping of greenhouse pests, partly because yellow traps are more 

reflective and appear brighter. 



Knowing that pests and biologicals adapt their behavior according to light 

conditions, the question then becomes: “How can supplemental lighting be used 

as another tool in IPM?” 

Taking the two-spotted spider mite as an example, research shows that females 

undergo reproductive diapause under short-day conditions and slow egg 

development. Bringing light into the equation, a study by Suzuki et al. (2008) 

found that blue light could induce diapause and suppress mating behaviors of 

spider mites. That said, diapause also makes insects and mites more resistant to 

IPM and environmental stresses. This emphasizes the point that dynamic lighting 

is about striking a balance in the greenhouse environment. In this case, a potential 

light-assisted control strategy could look like:  

Furthermore, dynamic lighting allows growers to create and recreate lighting 

zones at any point. For light-assisted IPM, this means that the grower could 

create a light zone over the infested area alone to keep the pest from spreading 

into the rest of the greenhouse. Let’s take our spider mite example again. If we 

notice the beginning of an infestation in one part of the greenhouse but not in the 

others, the grower can create a light zone over the affected area and only apply 

the light strategy there, if desired. 

Conclusion 

As the only LED provider that offers a truly dynamic solution for growers, Sollum 

Technologies allows growers to adapt their lighting strategy at any point and to 
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spider mite

Blue-enhanced spectrum to slow 
reproduction before biologicals 

are introduced

Introduce biologicals & return to 
broad spectrum



potentially use dynamic lighting as a pest management tool. Research into the 

potential of dynamic lighting is underway with both industry and academic 

partners, meaning that growers who choose Sollum Technologies as their lighting 

provider also gain the support from our partners and their cutting-edge research, 

as well as Sollum’s evolving catalogue of light recipes. 

About Sollum Technologies 

Sollum Technologies designed the only 100% dynamic LED lighting solution that 
modulates the full spectrum of the Sun’s natural light to illuminate closed environments 
such as greenhouses, research centers and laboratories. Sollum's award-winning, turnkey 
solution consists of internet of things, AI-powered light fixtures that are controlled by 
Sollum's proprietary SUN as a Service® cloud platform. Sollum's distinctive proposition is 
a fully scalable cleantech solution that evolves with business needs and multi-zone light 
management, with each zone benefiting from automatic dimming of an unlimited 
number of light recipes. This is why it provides unparalleled value in terms of energy 
savings and, additionally for greenhouse growers, increased productivity and superior 
produce quality.  

Founded in 2015, the company is based in Montréal (Québec, Canada), where its design, 
development, and manufacturing activities are concentrated. For more information, visit  
sollum.tech. 
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