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Transform Your Business
LED lighting and intelligent control technologies have the power to accelerate 
your harvest and production cycles so you can take your produce to market 
faster. LED technology and lighting solutions make it possible to achieve your 
specific crop and business goals, with the right light, at the right place and 
at the right time. Forward-thinking growers that make the switch to LED are 
significantly improving their profitability by producing beautiful plants that 
taste superior, nourish better and last longer – all while reducing energy costs 
and cutting waste. Are you ready to make a positive change?

Achieve Your Crop Goals
Light is vital to your plants as an energy source. Light also informs plants of 
their surrounding environment with signals to your plants on how they should 
develop and respond. Intelligent LED lighting and spectra controls can optimize 
your plants’ use of that energy to help you redefine nature’s potential, from 
seed to harvest.

Lighting strategies can help you:

www.heliospectra.com4

Improve crop  
quality

Produce plants that  
ship better 

Accelerate  
production cycles

Deliver superior products 
to store shelves

Increase yields  
year-round

Control costs and 
increase revenues

Improve  
shelf life 

Control inventory and 
time to market
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What Is Light? 
Light is radiant energy. The light we see, the electromagnetic radiation  
that is visible to the human eye, generally has a wavelength between  
400 nm (nanometers) and 700 nm.

Light Spectrum
The mix of colors in light strongly influences plant development. The blue, green 
and red spectral range (400-700 nm) is referred to as PAR (photosynthetically 
active radiation). The most effective and efficient areas of the spectrum for 
driving photosynthesis are highest in the red region (600-700 nm), followed by 
blue (400-500 nm) and then green (500-600 nm).

PAR lies along the wave band from 400 to 700 nm and it represents the range 
of light that plants use for photosynthesis. Light outside of PAR, including 
far-red (700-800 nm), is also of importance to plant development, from plant 
architecture to flowering and perfecting texture.

The Power of Light

www.heliospectra.com6

It was never a  
question of if we required 

supplemental lighting,  
but when.

— Alice Farris, Head Grower
Greenbelt Microgreens | Ontario, Canada
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Why Does Light Matter To My Business? 
Optimized lighting is critical to crop performance and business results.  
Your business success relies on pairing the right plants with the right lighting 
strategy to meet your production goals, control energy costs and ensure  
both short- and long-term profitability. 

The right LED lighting control strategy has the power to deliver consistent 
year-round yields while enabling you to accelerate production cycles, better 
control inventory, optimize floor space and bring your product to market faster. 

By manipulating your plants to react to light quality, quantity and intensity, you 
can improve finish, extend shelf life and ultimately deliver the superior produce 
that your consumers want, when they want it. 

But first you need to embrace the change to dynamic LED lighting.

Why Does Light Matter To My Plants? 
Light gives plants the energy they need for photosynthesis, which converts 
that light energy into sugars to fuel growth and development. Some of the 
most important properties of light for plants and food crops are:

All four properties work together to influence how your plants grow.  
By combining light quantity, quality, duration and distribution, a lighting 
strategy can be created to meet your crop and business goals.

Plant growth and development like roots, stems, leaf production and flowers, 
are the result of a plant’s primary metabolic process. There are several other 
processes, which are referred to as the secondary metabolism, like defense 
against predators, infection, sub-optimal lighting and temperature. Secondary 
metabolites are often connected to attributes which consumers link to quality 
aspects of the plant including coloration, flavor, and aroma.

Custom lighting strategies can influence both the growth and development of 
the crop as well as the secondary metabolites in ways that enable you to achieve 
your desired crop characteristics, such as lettuce with healthy, dense biomass 
and attractive red leaves, as well as meeting the business goals of accelerating 
production and optimizing retail shelf life.

Source: Dr, Erik Runkle, Professor/Floriculture Extension Specialist, Michigan State University

MorphologyPlant Biomass Flowering

Light Quantity
(Instensity)

Light Quality
(Spectrum)

Light Duration
(Photoperiod)

Quantity: 
the number of light 
particles (photons) or  
the intensity of light.

Duration: 
the photoperiod  
or number  
of hours of light.

Quality: 
the different wavelengths 
(nanometers) in the 
spectrum of light.

Distribution: 
the delivery  
of light over a 
given area.
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Why Do I Need  
to Change? 

www.heliospectra.com10

The higher efficiency LED lights  
will reduce the farm’s energy costs 
by 60 or 70 percent and allow for 

several more crop rotations, enabling 
the lights to pay for themselves  

in short order...

— Green Mountain Harvest Hydroponics 
(Seedstock Indoor, article excerpt)

Creates Heat: 
High HVAC demands  

to maintain proper temperatures  
and humidity levels for plants

Low Operating Temperatures: 
Converts energy to light without  
adding more heat to the greenhouse  
or indoor room

Consumes Energy:
 Requires high levels of energy  

to create light

Cuts Costs: 
Reduces energy use and need  
for excess infrastructure

Short Life Span: 
Average ballast and light setups  
last 10,000 hours. Bulbs need to  

be replaced 1x to 2x each year to  
maintain effectiveness

Long Life Span: 
Rated or certified to run up to  
50,000 hours with little maintenance 
required. Materials safe for food  
and growing environments 

Static Spectrum: 
Often the same wavelengths used 

for streetlights and industrial 
applications with little flexibility

Customized Spectrum: 
Designed to deliver light quality  
and wavelengths that optimize  
crop performance and control

HPS LEDvs.
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Customized LED lighting strategies with intelligent control systems  
and real-time response technology will deliver the light your plants love  
and the consistent crop performance your business needs.

High pressure sodium (HPS) lighting was revolutionary in its day. It succeeded 
in boosting yield but was hard to control. HPS fixtures are hot, inflexible 
and power-intensive with a spectrum that is not necessarily optimized for 
plant cultivation. The additional power costs often far outweigh any benefits 
gained from higher yields.

The Dangers of Sub-Optimal Lighting
When it comes to plants and light, it is all about finding the right balance. 
Too much PPFD can damage tissues, cause photobleaching and waste 
energy. Too little can result in a lower rate of photosynthesis, longer 
production cycles, unwanted morphology such as stretching or stunting, 
reduced biomass and sub-par flavor, texture and color.

When there is sunlight in your greenhouse, supplementing with more light 
than your plants need would be energy inefficient. It could overload the 
crop and cause cell damage.

With today’s intelligent LED lighting systems, you can target and achieve the 
outcomes both your crops and business need. For example, when growers 
elect to retrofit HPS fixtures with LED systems, some opt to improve margins 
by reducing power demand, while maintaining the yield levels they achieved 
with HPS lights. 

Most growers prefer, however, to keep power levels constant and reap the 
significant yield gains that LED lighting can achieve using the same amount 
of power as HPS. 

LED lights enable you to control growth in ways that HPS simply can’t deliver. 
Different plant species have different light requirements at each stage of their 
development. LED lights can provide the right light at each stage – and do so while 
taking natural light into consideration, such as daylight permeating a greenhouse. 

Natural Daylight in A Greenhouse 
In a greenhouse environment, daily light integral (DLI) needs to be factored in. 
DLI is the sum of all photosynthetic light, or PAR, delivered to plants throughout 
the day. DLI is measured as light intensity X photoperiod, and it influences the 
overall quality and production rates of plants. 

Light-hungry crops such as tomatoes need a high DLI, while low-light crops 
require much less. The two main components to consider in a greenhouse 
environment are the natural seasonal light levels in your facility and the DLI 
requirements of your crop, supplementing the light accordingly to ensure 
consistent production year-round. 

Sole-Source Lighting and Vertical Farms 
Indoor environments rely on sole-source light and the grower’s ability  
to replicate the sun. No matter the growing environment or the crop,  
ensuring optimal year-round DLI is a critical factor for maximizing crop  
quality and yields.

DLI Recommendations & Crop Productivity 
Use this info to predict potential yields and efficacy of supplemental lighting

Lettuce Cucumber Tomato Strawberry

Minimum DLI
(mol/m2/d) 12 12 12 12

Conversions from solar radiation to DLI
1MJ m-2 = 100 J cm-2 d-1 = ~2 mol m-2 d-1 1kWh m-2 d-1 = 3.6 MJ m-2 d-1 =~7.6 mol m-2 d-1

Source: Dr. Chieri Kubota, Ohio State University, Doraiset al. (2015, 2016), Kubota et al., (2016)

Optimal DLI
(mol/m2/d) 15-20 30>_ 30>_ 17-19>_

Productivity
(grams/mol) 4-7 17 8-14 2-3
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Plants  
Love Light

Seeding/rooting

From seed starting to initial root emergence, plants need light to develop and 
grow. Too little light can cause weak, elongated and unsupportive stems, which 
can lead to plants lying down and spoiling.

Changing intensity across plant stages

Plants have evolved their life stages according to the seasons.  
Changes in light intensity will affect photosynthesis and growth.

Photoperiod 

Photoperiod is the “day length” or the number of hours of light a plant receives 
over a 24-hour day. For many greenhouse crops a short day is less than 12 
hours. Natural short days run over the winter months, and if light is artificially 
added you can produce summer growing conditions year-round. 

Light is the driving force of plant growth. While different crops will have different responses to light, the following are 
examples of plant responses when growing food crops, such as lettuce, leafy greens, microgreens, herbs and tomatoes:

Plant Response  
to Light
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Plant response to changes in photoperiod

In winter months, for example, when the light intensity is reduced and the 
photoperiod is shorter, plants will take longer to reach their proper size and 
biomass, increasing your production time. Prolonged production can also 
increase the risk of pathogens.

Plant height

Light can be focused to develop longer stems to give plants, such as herbs, 
their height. Alternatively, you can opt to keep plants compact until you are 
ready to allow them to grow to market height.

Tomato and vine crops

For tomatoes, the seedling often begins in an indoor nursery environment 
and is then transplanted to a larger greenhouse environment requiring 
changes in light spectrum and intensities for production and development of 
fruit for retail markets.

Seasonal changes in production cycles

Many growers notice significant changes in plant development and crop quality 
as seasonal daylight patterns change in summer and winter. Supplemental 
lighting can be used to keep production cycles and crop quality stable across the 
seasons, meeting market demand year-round.

Producing High-Quality, Profitable Food Crops Faster 17

Supplemental DLI lighting aids us 
in the ability to keep our production 

cycles similar from summer to winter… 
Four days in the summertime will give 
us 62 hours of natural light, whereas 
it takes seven days in the depths of 

winter to give us the same amount of 
light. When we installed Heliospectra 

lights we saw an immediate 13% 
increase in yield.

— Alice Farris, Head Grower
Greenbelt Microgreens | Ontario, Canada
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While light from the sun appears white, it is made up of all the colors 
in the visible spectrum. Plant photoreceptors are sensitive to different 
colors, or wavelengths, along the spectrum, and plant response varies 
depending on species and cultivar. Wavelengths can be weighted 
towards a blue-heavy spectrum, for example, or have higher ratios  
of red or green.

Blue

The blue part of the 
spectrum is typically 

associated with strong 
vegetative growth, 
including compact 

growth and strong root 
development. Blue 

light can also influence 
finish or color and 
contributes to the 

production of vitamins 
and antioxidants.

Green

Green light increases 
light penetration into 

canopy and may reach 
the lower leaves, which 

is helpful for larger 
plant species. Green 
light is also known 

for promoting natural 
growth and preventing 

poor leaf coloration 
and texture.

Red

The red part of 
the spectrum is 

associated with very 
strong photosynthesis, 

high absorption 
and robust biomass 

accumulation. It 
stimulates stem and 
shoot development 

and is also important 
for flowering.

Far-Red

Far-red is a 
wavelength at the 
edge of what the 
human eye can 

perceive. It is typically 
associated with a 
plant’s extension 

growth, such as stem 
elongation and leaf 
expansion. It also 

regulates flowering 
and has a very positive 

effect on biomass 
accumulation.

Variable or adjustable spectrum LEDs give growers precise control over light 
spectra, light intensity and the ratios of each wavelengths or colors of light 
across the growth cycle. This dynamic or real-time control and the customized 
lighting strategies you can create is similar to natural changes in sunlight and 
gives you the ability to influence or signal your plants’ response at specific 
points in the production cycle.

Plant 
Response  
to Light 
Color
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The Advantages of Spectra-
Controlled LEDs vs. Static On/Off 

HPS and Bulbs
When you consider lighting control, the first layer of  

control is turning the light on and off. 

Then there is the second layer of control which is changing  
the light intensity or dimming the lights.
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This is the advantage of spectra-controlled 
LEDs over HPS - the power to influence the 

growth of your plants using all three levels of 
control to achieve the desired crop outcomes  

at each growth stage. 

When compared with the static on/off function of 
HPS and other traditional bulb lights, LEDs offer 
clear advantages by giving growers the ability to 
adjust and control light intensities based on crop 

need or stage of growth. 

The THIRD LAYER OF CONTROL is  
to alter the individual light wavelength 
or colors independently of each other 

to customize the light spectrum. 

In both cases, the light  
spectrum always remains  

the same. 
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Controlling Light Quantity, Quality and Duration 
Automated LED lighting schedules ensure the photoperiod is constant and 
tuned to the daily light integral (DLI) of your choosing, to ensure optimal light 
exposure and eliminate seasonal variables in growth. Spectra regulation and 
intensity adjustment intelligently adapt the quality and quantity of lighting to 
the needs of your plants.

Photosynthetic Photon Flux Density
A LED lighting controls system can be used to regulate Photosynthetic 
Photon Flux Density (PPFD), which is a measure of intensity. With integrated 
control technologies that uses real-time data and sensor feedback, lights can 
provide consistent intensity by auto-adjusting the lights’ output in real time 
to natural sunlight levels over the day and season of year. It can also follow 
programmed schedules, providing desired PPFD level adapted to crop growth 
stage and a grower’s cultivation goals.

The Right Light, At The Right Time
While it is very important to provide the right light intensity to your crop, it 
also must be supplied at the right time – when plants are receptive to it. 
For example, at a time of day when there is sunlight in your greenhouse, 
supplementing with more light than your plants need would be energy 
inefficient. It could also overload the crop and cause cell damage.

A good LED lighting control strategy will ensure you only add light at times 
during the growing day when it is required. This control strategy can also 
help you determine LED schedules and when your plants and environment 
will actually need additional or supplemental lighting. Your control strategy 
can also help you save on additional energy costs by timing the increased 
energy usage for lights during off-peak hours.

With intelligent LED lighting, sensors and controls, you can ensure food crops 
receive optimal lighting when they need it. You can set lighting parameters 
and the system will continuously and automatically update the intensity 
and spectra that comes out of your lighting fixtures. The system will always 
ensure that light levels are adjusted to plant needs throughout the day and 
throughout the entire growth cycle, ensuring production consistency and 
optimizing crop outputs and energy usage.

www.heliospectra.com22

Controlling 
Light

From root establishment to 
finishing a plant, the quality 
or composition of the light 
is just as important as the 
quantity of light available 
for photosynthesis. 

Intelligent LED technology 
gives you a high level of 
control over the amount 
and quality of light provided 
to plants as supplemental 
or sole-source lighting.
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A true differentiator of intelligent LED lighting and controls versus static 
HPS is that you can meet your growth goals at every stage with the light 

you are providing to your plants. For example, you can meet specific 
growth goals early on, such as building strong stems in tomato seedlings. 
You can also meet specific growth goals throughout and when finishing 

the plant, such as preparing basil for transport. 

Outcomes 
By Design
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EXAMPLE:  
Tomato seedlings for transplant

The effects of a far-red-enriched 
(FR) spectrum and end-of-
day (EOD) far-red on tomato 
seedlings.

Comparing FR grown seedlings, 
the EOD FR treated seedlings 
were taller than the FR-enriched.

EXAMPLE:  
Coloration in lettuce at end  
of production

End of Day Treatments and Far-Red
Heliospectra’s Plant Lab and light experts investigated the effects far-red 
(FR) spectrum can have on tomato seedlings, with a particular interest 
in controlling stem height and thickness. The seedlings were germinated 
under the Heliospectra light bar, then moved into grow chambers with three 
different light treatments under the fully adjustable-spectrum LED grow light, 
ELIXIA. The trial was repeated three times.

Results:
The tomato seedlings grown with FR were taller and had larger leaves 
compared to the seedlings grown without FR, which were shorter and 
had darker leaves. The seedlings grown with FR also had thicker stems. 
Comparing FR grown seedlings, the EOD FR treated seedlings were taller 
than the FR-enriched.

If the grower’s goal was to produce a taller plant with stronger stem, the seedling 
treated with EOD FR produced almost 15% taller plant with a 3.8% thicker stem 
than the plant grown without FR. Furthermore, by adding FR only at the end of 
the day, rather than throughout, energy consumption was reduced.

End of Harvest Treatments
The red color in lettuce is caused by a higher anthocyanin content, a secondary 
metabolite. So, apply light for growth first, then adjust light treatment for finish, 
such as desired red coloration, at end of harvest. Heliospectra’s Plant Lab 
and light experts tested this theory by using a spectrum focused primarily on 
stimulating biomass and then tried different lighting strategies to induce the 
red color close to the end of production.

Results: 
When comparing the end of production use of a heavy blue spectrum against 
a high light treatment, the blue applied 6 days before harvest produced a 
lower biomass and less red, while the high light applied 2 days before harvest 
created a heavier biomass and a denser red. 

When comparing the end of production use of a heavy blue spectrum  
against the control, applying the blue spectrum for 6 days before harvest 
clearly increased the redness of the lettuce, however with a reduction in  
size and biomass. Applying a high light treatment for two days before  
harvest created an even stronger colorization with no reduction of biomass.

No Far-Red 

Control – no treatment

Far-Red enriched spectrum

Far-Red as a 30-minute  
EOD treatment

Heavy Blue spectrum treatment 
for 6 days before harvest

Total days of growth: 28 days

High Light treatment for 2 
days before harvest

 1 7  D A Y S  O F  L I G H T  T R E A T M E N T 

Control Heavy Blue High Light

Examples of how different growth  
goals can be achieved:

2) With Far-Red End of Day
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T
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3) with Far-Red Enriched Spectrum
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C A S E  S T U D Y : 
Green Mountain Harvest Hydroponics

Problem:
“We weren’t happy with our HPS lighting results. In the wintertime we would 
get a lot of yellowing in our lettuce, and we’d have to harvest that off. The light 
didn’t penetrate deep enough – even in crops that were directly under the 
light.”  – John Farr, Managing Partner, Green Mountain Harvest Hydroponics

Solution: 
The Vermont-based business replaced their 1000-watt HPS system with 
Heliospectra’s LED solution, which penetrated across and deep within the 
canopy and delivered consistent DLI to provide high quality yields year-round.

Results:
Crop results: 

• Harvesting 7 days earlier (compared to HPS).

• Adding 1.5+ more harvest cycles each year. 

• Weight per lettuce head increased from  
6+ to 8+ ounces.

• Little or no yellowed leaves at base of plant at 
harvest.

• 50% less plant waste and significant reductions in 
staff time and packaging costs due to streamlined 
trimming and processing

Business results:

• Lower HVAC required to balance heat  
and humidity.

• Significantly reduced electricity bill.

• Achieved ROI < 1 year.

— John Farr, Managing Partner
Green Mountain Harvest Hydroponics

The biggest benefit to us was crop quality. With the 
Heliospectra lights we actually grew the business by  

25% – same area, just different light.

Producing High-Quality, Profitable Food Crops Faster 29
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What was really impressive was 
that we found that by changing the 
ratio of far-red and red, Vitacress 

could get the basil plants to actually 
be chill tolerant. By shining this 

different ratio of LED lights on basil 
for a period of time, we significantly 
extended the shelf life of our potted 

plants in the retail stores.

— Chris Moncrieff, Production Director
Vitacress

C A S E  S T U D Y : 
Vitacress

Vitacress is a UK-based company growing potted plants and herbs in a 
14-hectare (34-acre) grow operation. Extending the shelf life and increasing 
the chill tolerance using LED lighting treatments enabled Vitacress to deliver 
a better, longer-lasting and higher quality product.

Vitacress teamed up with Royal Holloway University in London to understand 
how to change the way their basil plants behaved in colder environments at 
the cellular level. They needed an adjustable light source with the capability 
to change spectrum and set programmable light strategies throughout the 
day. By changing the wavelengths during end of production treatment they 
were able to trigger changes in cell structure, and the results came instantly.

Results: 
The risks of discoloration and brown or black foliar damage from chill  
during transport were eliminated with the help of Heliospectra’s intelligent  
LED grow lights. This enabled Vitacress to deliver a better, longer lasting  
and higher quality product.

EQUIPMENT: 

Spectra-controlled LED lights  
for customized end of line  
production strategies.
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Taking Higher Quality 
Food to Market Faster
With modern LED lighting and control technology, growers can now maximize 
crop yields and standardize production 365 days a year by providing lighting 
that learns from plants and the environment around them. The ability to alter 
light spectra and the intensity of light that crops are exposed to has significant 
impact on every aspect of production.

As a grower, your brand image relies on bringing consistent quality and 
locally grown products to your customers as promised. At the store level, 
your end-consumers rely on you to provide products that look good on  
the shelves and taste delicious at home.

You can do all the above while saving time and reducing energy and  
labor costs. The best news is that your high-quality year-round product  
can produce more revenue cycles, draw higher demand at retail, and  
bring you premium pricing and higher margins.

Are you ready for a Heliospectra LED lighting trial? Read on to learn more.

But what if you could 
do more?
Forward-thinking growers are 
working to minimize reputational 
risk and strengthen customer 
relationships with LED lighting 
and control technology. With the 
right lighting you can:

Improve and even customize 
finish and appearance

Increase flavour and nutrition

Increase biomass and yields

Ready plants for transport

Ensure freshness on arrival

Improve shelf life

If we turned off the tap in  
December because of lack  

of production we would lose  
that market until the sun returns 
in May. That is unacceptable to 
retailers…. and we have tractor 

trailers arriving here five times a 
week picking up produce.

— Ian Adamson, CEO
Greenbelt Microgreens
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How to Start Your  
Own Lighting Trial

 Identify the areas of improvement for your crop quality and production. 
Evaluation could include biomass, stem development, fruit development 
or color of crops. 

 Outline your objectives and goals – precisely,

Determine length of trial.

This will be influenced first and foremost by the life cycle or growth  
cycle of your crop.

Determine if you want to run the trial across a specific stage of  
plant growth. Or across the full production cycle.

Determine if you are starting plants from seed or using young plants 
that will then be transplanted or moved to another area – again 
consistency from the start ensures consistency of results and decisions.

Ideal if you also create a timeline that allows for at least two complete 
cycles or repetition of the light tests to ensure consistent evaluation  
and results. 

We understand that adding supplemental lighting to your greenhouse or selecting the right sole-source  
lighting for your indoor vertical farm is an important purchase and investment for your business.

And we understand that growers often want to start a trial to evaluate the results before making decisions  
on lighting.  So, here are a few tips on how you can get started: 

www.heliospectra.com34
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Designate a trial area and make sure that it is prime real estate  
within your greenhouse or growing area. 

It is easy to devote R&D or trial space to the side sections or unused 
space of your facility, but you want to make sure your trial mirrors actual 
production area. Eliminate those spaces where there may be environmental 
variables or differences that could affect your trial outcomes.

Consider how the space allocation will affect your daily operations  
and team’s regular workflows. 

Address and complete any repairs to benches, irrigation or other 
systems that will be used in the trial area to eliminate any unexpected 
traffic or interruptions in the area. Ensure consistent and accurate 
hanging heights for lights and other equipment.

Create at least one control group to compare results of new lights 
against your normal cultivation approach and production cycle. 

If running multiple trials side by side, clearly label the section as  
well as the plants in each group.

Start with a worksheet to track your data and notes from Day 1.

Document the crop variety, the type of light fixture, the photoperiod, 
the light intensity or micromole target, the light schedule (including any 
changes that will be made or applied mid-cycle) and the differences in 
light spectra that will be used for each group before you start the trial.

Clearly identify the start day or trial and age of seedling or young  
plant as well as the total trial days including day of harvest.

Record plant metrics at least once a week across the trial, but  
we recommend taking measures every two to three days for more 
complete and accurate data tracking.

Keep notes on significant changes in plant morphology and  
record differences that 1) could be attributed to the lights and/or 2) 
could be attributed to variables in weather or other changes in the 
growing environment. 

Capture data and measurements from the middle  
of the trial and plant canopy area. 

When possible make sure that each lighting section is arranged  
side by side. 

And harvest from this same middle area when evaluating final crops  
and trial results. 

Standardize equipment, the temperature, moisture  
and irrigation, nutrients and other inputs. 

If you are not starting your trial from seed, try to initiate the trial  
using young plants or transplants that share consistent size, height,  
root structure and color or appearance.

Monitor and measure frequently

And remember that the tools for tracking your trial and results  
could include: 

• Ruler or measuring tapes

• Calipers (especially helpful when measuring internodes)

• Scale

• Li-Cor quantum sensors for measuring PAR, light intensity  
and Daily Light Integral inside 

• An advanced spectrometer that captures the far-red range  
and full spectral light composition

• Cameras and video equipment to capture images  
of plant characteristics

Make sure that you and your team capture consistent measurements  
so that you can evaluate meaningful and standard metrics. 

Measure plant growth or height by starting at the base of every plant 

Place sensors or use the spectrometer at the same point and height 
under a light for each data recording. 

And, remember to conduct taste tests and simple shelf life tests  
as those may have a big impact on your business as you  
take produce to market. 

The only parameter 
you want to change  
is the light. 
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Lumen is a unit of luminous flux that relates to the 
brightness of light visible to the human eye.  Luminous 
flux is calculated by weighting (multiplying) the 
spectral distribution and quantity of visible light by 
values representing human eye sensitivity to specific 
wavelengths. For this reason, a light source having a 
high lumen value may not always be suitable for growing 
plants. Lumens are related to lux in that one lux is one 
lumen per square meter.

PAR (Photosynthetically Active Radiation) is a region  
of the light spectrum (400 to 700 nm) that plants  
utilize for the process of photosynthesis. PAR is not  
a measurement or metric but defines the range of  
light needed to support photosynthesis.

Micromoles (μmol) are commonly used to count  
the number of photons emitted by a horticultural  
lighting system. 

PAR (blue, green, red) that falls on the plant and leaf 
surface each second. The unit used to express PPFD 
is micromoles of photons per square meter per second 
(µmol/m2/s). This measurement is done using a 
specialized instrument called a PAR light meter or a 
spectrometer to capture and measure photons emitted 
by a light source. Ensure that instruments are properly 
calibrated if you are taking measures at your facility.

It is important for growers using LED grow lights to  
use the right measurement instruments as there are 
some that are not truly compatible with LEDs and  
could give a false PAR range.

EFFICACY Efficacy is a term used to describe how 
efficient a lamp/fixture is at converting power to  
photons. It is calculated as the photon output per  
second (µmol/s) divided by the input power (W) giving  
the efficacy in µmol/J. 

Photosynthetic Photon Efficacy (PPE) is often used to 
express efficacy. The PPE is calculated by taking the PAR 
output and dividing by the input power. Note that PPE 
does not account for far-red photons (or UV photons) 
which are also of great importance to plants.

Measuring and interpreting the total output of a lamp 
is a tricky thing. It is important to understand that light 
follows some simple geometrical rules. The PPFD 

PPF (Photosynthetic Photon Flux) is a measure of  
the total amount of light or photons within the PAR  
region that a light source emits each second.  
The unit used to express PPF is micromoles of  
photons per second (µmol/s).

PPF is an important metric for calculating how efficient a 
lamp is at converting electrical energy into photons of PAR. 

Note that PPF does not tell you how much of the 
measured light arrives at the plant canopy. PPF 
measurements used to describe light sources should be 
done in specialized light laboratories using appropriate 
equipment such as light sensors connected to 
integrating spheres or goniometers. As you are talking 
with lighting manufacturers, they should be willing to 
share third-party testing results and certifications.

PPFD (Photosynthetic Photon Flux Density) measures 
light intensity, i.e. the number of photons within 

decreases with the distance from a lamp while the 
footprint increases, so it is important to consider the  
size of the illuminated area (light footprint) and how 
uniform the light distribution is over this area. 

You should always request a light plan for your  
grow facility before purchasing lights.

Many LED lights are not equipped with optics  
designed to distribute light uniformly. 

Measuring the output of lights at a single point can 
produce false information about its actual output. 
Therefore, it is advisable to measure light intensity  
at many points of an illuminated area.

You want to make sure that the lighting manufacturers 
you are working with are knowledgeable on horticultural 
lighting and can provide you adequate information about 
light output, efficacy, spectral quality and uniformity in 
units that are relevant for plants. 

 It is important that you also consider the light 
requirements or light needs for your specific crop  
and plant production.

You want your lighting solution to deliver photons  
that are efficiently absorbed by your plants and  
enable them to grow well and achieve highest quality. 

Horticulture
L I G H T I N G  T E R M S

Choosing the best lighting for your facility is essential to growing healthy  
plants and getting a maximum return from your investment.

One of the most challenging issues that growers face 
when researching horticultural lighting is interpreting  
and understanding the many terms and metrics that are 
used to measure and describe the light and systems.

When researching about light spectrum and plant  
lighting efficacy, you have probably come across some  
of the terms that we explain here:

Plants and humans do not perceive light in the same way.  
The human eye perceives green light as a bright white light.  

Plants see and utilize green, blue and red light.



REDEFINING NATURE’S POTENTIAL
Visit us online at Heliospectra.com

Thank you to our 
customers who shared 
their grower perspectives, 
photos and success with 
Heliospectra.

Bridge Farm Group 
Lincolnshire, United Kingdom

Greenbelt Greenhouse 
Ontario, Canada 

Vitacress 
West Sussex, United Kingdom

Green Mountain Harvest Hydroponics 
Vermont, United States

NatureSweet Tomato Trials 
Mexico and United States


