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CANNA RHIZOTONIC; getting you to the top
Every grower wants a successfull growth and get the best end 
result. Therefore CANNA developed CANNA RHIZOTONIC to 
get healthy roots. As all the success starts at the bottom! For 
more information about CANNA RHIZOTONIC please visit the 
CANNA website.
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Summer’s almost here! The sun is out more and more, the days are getting warmer, longer and the 
barbecue is out. Sounds great and we quite understand that you might want a break from growing so you 
can enjoy the summer. But why not sit back and relax with an interesting magazine and gain some new 
knowledge to optimise your growing techniques?
This issue is all about light! caNNa Research explains the effects of light on plant development, and give 
you some practical tips too. The second research article focuses on LED lights. What are LEDs exactly, 
and how are they used in crop production? We will discuss the potential of LED lights. as well as all the 
talk about lights, we also have a Pests & Diseases section about root aphids. We will tell you all you need 
to know about this little parasite. and there is so much more! We have a Grow It Yourself article, a What’s 
happening feature about weird food and Don will tell you his story about growing herbs in his wine cellar.

There’s plenty for you to read again! however we would like to hear from our readers. Did you like what 
you have read, what topics would you like to learn more about? You are more than welcome to send us an 
email to info@cannatalk.com, visit the website www.cannatalk.com or complete the answering card in the 
back of the magazine.

Remember: the more you read, the more you know!

Regards,

Karin

PS – chEcK OUT PaGE 28...  
YOU cOULD WIN a BUNch OF caNNa PRODUcTS!
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HaVE YOU EVER USED GROW LaMPS FOR YOUR PLanTS? IF SO, THEn YOU’VE PROBaBLY BEEn aMaZED BY 

THE EFFEcT OF THE LIGHT On THE DEVELOPMEnT OF YOUR PLanT. THIS aRTIcLE WILL TELL YOU MUcH 

MORE aBOUT THE EFFEcTS OF LIGHT On PLanT DEVELOPMEnT. aS WE WILL SEE, PLanT DEVELOPMEnT 

REaLLY IS SOMETHInG DIFFEREnT FROM PLanT GROWTH. WE WILL EXPLaIn THE PRIncIPLES OF LIGHT anD 

ITS InTERacTIOn WITH PLanTS, anD aLSO GIVE YOU SOME PRacTIcaL TIPS. cHOOSInG THE RIGHT LaMP 

can MaKE a HUGE DIFFEREncE TO THE QUaLITY anD QUanTITY OF YOUR cROP.        By CANNA Research

cannaRESEaRch

Everyone knows that a plant needs light to grow by means 
of photosynthesis, a process that involves energy fixation 
and sugar production. But in addition to providing energy, 
light also plays a key role in many other plant processes, 
such as photomorphogenesis and photoperiodism. All these 
processes are influenced by the light spectrum, which is the 
distribution of the light across the electromagnetic spectrum. 
In order to explain a plant’s different responses to light, we 
first need to think about the phenomenon of light itself. 

Principle of light and its spectrum
Light is a form of radiation, which takes the form of 
electromagnetic waves that pass through air or vacuums. 
It can therefore be described in terms of three physical 
properties: intensity (or amplitude), frequency (or 
wavelength) and direction of vibration (polarisation). 
All possible forms of electromagnetic radiation can 
be described by placing them in the electromagnetic 
spectrum, see figure 3.

When we describe the electromagnetic or light spectrum, 
it’s better to talk about wavelength than about colour. 
That’s because visible light for humans comprises only a 
small portion of the light spectrum as a whole – namely the 
range of wavelengths between 400 and 700 nanometres 
(nm, which is 10-9 m). As you can see from figure 3, this is 
a very small range. In fact, it is less than 1 percent of the 
total spectrum. 
Photosynthetically active radiation (PAR), or photosynthetic 

photon flux density (PPFD), is the range of light that can 
be used by plants to photosynthesise. However, because 
the PPFD is a summation of all photons in the 400-700nm 
range, two very different spectral distributions can have 
the same PPFD. This means that there is no one-to-one 
relationship between PPFD and spectral distribution. It 
also means that when we compare light sources, we need 
to consider spectral distribution data as well as PPFD. 
PPFD light is expressed as µmol/m2/s and tells us how 

tHe eFFect OF tHe

SPectrum
On PLant DeVeLOPment

Figure 1: a plant gains information from light via three special photoreceptors: phototropins (phot), cryptochromes (cry) and 
phytochromes (phy). The first two are active in UV and blue light, while phytochromes respond to red and far-red light.



phytochrome, Pfr and Pr, which interact. Phytochromes 
have the biggest influence on photomorphogenesis. Stem 
elongation, shade avoidance, chlorophyll synthesis and 
the flowering response are all functions typical controlled 
by phytochrome. In CANNAtalk 14, you can find an article 
called ‘The effect of red and far-red light on flowering’, 
which will give you much more information about 
phytochromes.   
Now that we have looked at the light spectrum and the 
photoreceptors responsible for plant development, 
we come to the next question: how can we apply this 
knowledge as a grower? What makes a good light 
spectrum for growing? In order to answer this question, 
we need to think about the plant’s response to different 
light spectra. Because these fall mainly under visible 
light, we can speak about ‘colours’, starting with the most 
important ones for plant development. 

Blue light (400 – 500 nm)
A larger proportion of blue light has an inhibitory effect on 
cell elongation, which leads to shorter stems and thicker 
leaves. Conversely, a decrease in the amount of blue light 
will cause a larger leaf surface area and longer stems. 

Too little blue light will negatively affect the development 
of plants. Many plants need a minimum amount of blue 
light, which ranges from 5 to 30 µmol/m2/s for lettuce and 
peppers to 30 µmol/m2/s for soybean. 

Interaction between red (600 – 700 nm) 
and far-red (700 – 800 nm) light
Because red and far-red light have a higher wavelength, 
they are less energetic than blue light. Combined with 
the profound influence of the red-induced phytochromes 
on plant morphogenesis, relatively more red and far-
red light is needed for plants to develop. 
The two forms of phytochrome, Pfr and Pr, play an 
important part in this process. Because red and far-red 
light are both present in sunlight, plants in nature will 
almost always contain both Pfr and Pr phytochromes. A 
plant senses its environment by the ratio between those 
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many light photons will reach a predetermined surface 
area (m2) in a specified length of time (a second). To 
illustrate: most plants need a minimum of 30 – 50 µmol/
m2/s PPFD to stay alive. 

How a plant senses light
As well as providing the energy for photosynthesis, light 
also acts as an information source for plants. Different 
light spectra give the plant an indication of its environment 
and therefore how it should survive, and hopefully thrive 
and reproduce. In this sense, the composition of the light 
is as important as the total quantity of light used for 
photosynthesis. The light spectrum in the range of 300 
to 800 nm causes a developmental response in the plant. 
Additionally, UV and infrared (IR) light are known to play a 
role in plant morphogenesis. 

A plant gains information from the light that reaches it by 
means of special pigments, called photoreceptors. These 
photoreceptors are sensitive to different wavelengths of the 
light spectrum. There are three groups of photoreceptors, 
see figure 1: 
• Phototropins
• Cryptochromes
• Phytochromes

The first two photoreceptors – phototropins and 
cryptochromes – are active in the lower range of 
wavelengths (UV (A) and blue). These two receptors 
obviously have different functions. Phototropins are 
responsible for phototropism or plant movement, and the 
movement of chloroplasts inside the cell in response to 
the quantity of light. Phototropins are what cause stems 
to bend towards light and stomata to open. 

Cryptochromes are pigments which sense the direction of 
the light. The inhibition of stem elongation is governed by 
cryptochromes as well as stomatal functioning, the synthesis 
of pigments and the tracking of the sun by the plants leaves. 
The other photoreceptors – phytochromes – are 
sensitive to red and far red light. There are two forms of 

two forms; this is called the phytochrome photostationary 
state (PSS). 
The Pr phytochrome has a light absorption peak at a 
wavelength of 670 nm. When the Pr absorbs red light, it is 
converted to the Pfr form. The Pfr form acts the other way 
around – when it absorbs far red light at a peak of 730 nm, 
it converts into a Pr form. However, because Pfr molecules 
can also absorb red light, some of the Pfr molecules are 
converted back to Pr. Because of this phenomenon, there 
is not a linear relationship between PSS and the ratio of 
red to far red. For example, when the ratio of red to far red 
light exceeds two, there is barely any response in the PSS 
and thus plant development is not affected. It is therefore 
better to speak about PSS than the red to far red ratio of 
the light.

The amount of Pr and Pfr tells a plant which light it is 
receiving. When there is a lot of Pr present, this means that 
the plant is receiving more far red light than red light. When 
there is less red light, the opposite conversion (from Pr to 
Pfr) is hampered, meaning that there is relatively more Pr. 
In environments in which many plants grow close together, 
all the red light from the sun is used for the photosynthesis 
process (between 400 and 700 nm) and much of the far 
red light is reflected by the plants (>700 nm). Most of the 
plants, especially those in the shade, will receive more far 
red than red light in this situation. As a consequence, Pr 
increases, and when this happens, the plant senses that it 

needs more light for photosynthesis and stem elongation 
is triggered (see figure 4). The result is taller plants with 
a bigger distance between the internodes and a thinner 
stem. This is a clear example of a shade avoidance 
response, where plants seek to capture more light in order 
to survive. 

Taller plants can absorb more red light which increases the 
quantity of Pfr forms. This will trigger greater branching, 
shorter distances between the internodes and less vertical 
growth in order to maximise the light absorption for the 
photosynthesis. As a result, plants expend less energy on 
growing as tall as possible and allocate more resources to 
producing seeds and expanding their root systems.

Influence of the light spectrum 
on flowering
Flowering is also influenced by the Pr and Pfr forms. 
The length of time for which Pfr is the predominant 
phytochrome is what causes the plant to flower. Basically, 
the levels of Pfr tell the plant how long the night is 
(photoperiodism). As the sun sets, the amount of far red 
light exceeds the amount of red light. During the darkness 
of the night, the Pfr forms are slowly converted back to 
Pr. A long night means that there is more time for this 
conversion to happen. Consequently at the end of the night 
period, the concentration of Pfr is low and this will trigger 
short-day plants to flower (see figure 2). 

Figure 2: The interaction between the Pr and Pfr forms 
and its effect on flowering in short-day plants (SDP) and 
long-day plants (LDP).

Figure 3: Light, in the form of electromagnetic waves, is described by the electromagnetic spectrum. The most important quality of 
light for plants is its wavelength or energy content; the shorter the wavelength the higher the energy content.
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YOURSELF

Imagine that you’re a horticulturalist with limited land 
and space to grow.  And imagine you are what they call an 
original thinker, unusually gifted in lateral thinking. Well, 
one day you’re minding your own business, eating your 
mashed potatoes with a tomato salad on the side, and you 
get to think... what if you could grow potatoes and tomatoes 
on one plant? That would give you a double crop and you 

could produce twice as much food on that small plot of land 
that you own? If this was a cartoon, a flashing light bulb 
would appear above your head! 

You grow a huge wild beard, and start digging up the 
bodies of deceased tomatoes and potatoes. You build a 
giant machine that uses enormous amounts of electricity 

GrowIT

8|cannatalk

cannaRESEaRch
SP

ec
tr

u
m

A low red to far-red ratio and consequently a limited 
amount of red light at the beginning of the night is thus very 
important for the flowering of short-day plants. Research 
conducted on three short-day plants – chrysanthemum, 
dahlia and African marigold – shows that when the 
night is interrupted by a red flash, causing a high red to 
far-red ratio, flowering decreased dramatically. It was 
also concluded that far red light alone does not regulate 
flowering. An equal or higher far-red light portion will 
improve flowering for short-day plants. These responses 
are described in more detail in CANNAtalk 14. 

Limited effect of green light 
(500 – 600 nm) on plant development
It’s often assumed that only blue and red light help plants to 
grow and develop but that’s not completely true. Although 
much of the green light is reflected back off the plant’s 
surface (that’s why we humans see plants green), green 
light itself can also be beneficial for a plant. The combination 
of different light colours can lead to higher photosynthesis 
than the sum of its parts. Research conducted on lettuce 
also shows that plant growth and biomass increased 
when 24% green light was added to a red-blue LED, while 
maintaining equal PAR levels (150 µmol/m2/s) between the 
two objects. This indicates that even green light can have a 
positive influence on plant growth. 

Ultraviolet light (300 – 400 nm)
Ultraviolet (UV) light has an effect on plants, too, causing 
compact growth with short internodes and small, thick 
leaves. However, too much UV light is harmful for plants, 
since it negatively affects the DNA and membranes of 
the plant. Photosynthesis can be hampered by too much 
UV light. Research shows that this happens at UV-values 
higher than 4 kJ/m2/day. 

conclusion
This brings us back to the general question of ‘what makes 
a good light spectrum for growing?’ It’s quite hard to give 
a general answer to this question, since it depends heavily 
on the type of plant and the requirements of cultivation. 
For a ‘normal’ plant development these specs are 
recommended:
• Most plants needs a minimal amount of 30 – 50 µmol/

m2/s photosynthetic light to stay alive
• A minimum amount of blue light is required, which varies 

between 5 and 30 µmol/m2/s
• A somewhat larger portion of red and far-red light is 

required, compared to the blue light 
• Balance between red and far-red light: preferably a red 

to far red light ratio of less than 2
• A limited amount of UV light, less than 4 kJ/m2/day

also remember that:
• More blue light will lead to shorter stems and thicker 

leaves
• Too much far-red light or an unequal balance with the 

red light will result in elongated plants
• A low red to far-red ratio and consequently a limited 

amount of red light at the beginning of the night is 
important for the flowering of short-day plants 

• Far red light alone does not regulate flowering
• Green light is beneficial for the photosynthesis, although 

it does not affect the flowering or plant development 

The next step is to provide the best light spectrum for your 
situation. If sunlight is not sufficient, this can be done 
by selecting a good grow lamp. The emergence of light-
emitting diodes (LEDs) in plant production, which you can 
read more about in our other article, makes it easier than 
ever before for growers to optimise the light spectrum. 

Figure 4: Since far-red light is mostly reflected by the surface of the leaves, a plant 
receives (relatively) more of this light when it is crowded in with neighbouring plants. 
In order to avoid the shade, a plant grows longer stems so that it can catch more light.
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DO YOU LIKE TO DIP YOUR FRIES IN KETchUP? 

WITh ThE TOMTaTO YOU caN PRODUcE aLL ThE 

NEcESSaRY INGREDIENTS YOURSELF. aLL IN 

ONE PLaNT. MEET VEGETaBLE-FRaNKENSTEIN. 

By Marco Barneveld, www.braindrain.nu

KETCHUP 
&FRIES 
I N  O N E 
P L A N T !

TOM
TATO
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to support a long and prolific crop of delicious, small fruit. The 
potato roots will, in most cases, send up shoots from alongside 
the grafted shoot. Let these develop and grow under your 
staked tomato, as you would a normal potato but don’t mound 
the potatoes, as this will cover the graft.
If you really do have limited space and you only have a balcony 
or a terrace, you can still grow the TomTato because it will grow 
happily in a pot. The ideal pot size is 30 to 50 litres and a good 
rich growing media or compost is essential. You’ll also need to 
water regularly, and a sunny sheltered location is essential. 

Full sun
Make sure that it grows in full sunlight for the best results. 
The maximum sunlight will produce the greatest yield and 
the tastiest tomatoes. The TomTato should be sheltered from 
any strong or cold winds and protected from frosts. Water the 
plants regularly and deeply to encourage good root structure to 
support the plant in its double harvest.

The TomTato is very happy growing in garden soil and it will 
do best in fertile, free-draining soil with plenty of compost and 
organic matter. The soil pH should be between 5 and 6. Both 
tomatoes and potatoes need a lot of feeding, so make sure you 
fertilise it when you plant it and again after about three months. 

Harvesting
TomTato plants can sometimes produce potato foliage from 
the base of the plants, and this may grow through the tomato 
foliage. It can be removed by pinching out to ground level 
without affecting the potato harvest. If, however, you leave 
this foliage to grow through the tomato foliage, any potato 
flowers should be removed. Top up the compost in containers 
every so often to prevent potatoes near the soil surface from 
becoming green and inedible. The tomatoes can be harvested 
as they ripen between July and October. To help ripen the 
green tomatoes, harvest the red tomatoes regularly. If you 
are growing your TomTato in containers, they can be moved 
to a frost-free position in the autumn for a prolonged crop of 
tomatoes. Once the tomatoes have finished cropping, cut back 
the plants and harvest the potatoes below.

Taste bombs
Tomatoes are packed with antioxidants, which is what gives 
them their red colouring. Cooking tomatoes releases these 

antioxidants so that they are easier for our bodies to absorb. 
They are loaded with vitamins C, B6 and A, as well as calcium 
and potassium. Eating tomatoes actually protects your skin 
against the sun from within. You could call them tasty health 
bombs! Potatoes, meanwhile, are also packed with vitamins 
and minerals. They are very high in vitamin C with good levels 
of B6, potassium, manganese, magnesium, phosphorus and 
iron. They are also full of fibres and contain more potassium 
than bananas. • 

So now that you have your tomatoes and potatoes, what are 
you going to make with them? You have already tried ketchup 
and fries so how about something more original. The Spanish 
have a great little dish called patatas bravas. You will need the 
vegetables that you have grown on your TomTato plant along 
with some garlic, hot peppers (to taste), a chopped onion and a 
pinch of salt. Oh, and white wine!  
 
Preheat your oven to 180°c. Put the potatoes in a baking tray 
or casserole dish with 3 tablespoons of olive oil and salt well. 
arrange them in one layer and roast them until they are brown, 
for about 50 minutes. While the potatoes are roasting, make the 
sauce. Heat 2 tablespoons of olive oil in a medium pot set over 
medium-high heat. 
Sauté the chopped onions and hot peppers, stirring occasionally, 
for 4-5 minutes. add the garlic and sauté for another 2 minutes. 
add the white wine to the pan and turn the heat up to high. cook 
the sauce on a high heat until the wine has reduced by half, then 
add the tomato paste and stir in. add the crushed tomatoes. 
Stir well and reduce the heat to a slow simmer. Let the sauce 
continue to cook slowly while the potatoes roast. If you want, 
you can use a blender or an immersion blender to purée the 
sauce until smooth.
When the potatoes are well-browned, toss them with the tomato 
sauce and return them to the casserole pan. continue to roast 
until the tomato sauce begins to caramelise on the potatoes. 

(ANGRY POTATOES)
PATATAS BRAVAS

and you start to laugh like a maniac as you create your 
own vegetable-Frankenstein. It might sound crazy, but it is 
not as unrealistic as it seems. Okay, we can leave out the 
Frankenstein scene, and actually no genetic modification is 
necessary either. That’s because tomatoes and potatoes are 
actually related to each other. They are both members of the 
nightshade family just like sweet peppers, chilli peppers, 
aubergines, tomatillos, tamarios, pepinos, pimentos, 
paprika, and cayenne peppers.

Grafting
A Dutch horticulture company, Beekenkamp Plants, grafted 
together the top of a cherry tomato plant and the bottom of 
a white potato plant at the stem. And voila, the ‘TomTato’ was 
born. It is said to produce 500 sweet tomatoes plus a healthy 
crop of potatoes under the ground. 

According to the company, however, the TomTato’s fruits 
have a Brix (sugar content) level higher than that of most 
supermarket tomatoes, along with ‘just the right level of 
acidity, which only the tastiest tomatoes have’. The potatoes 
are said to be fine for boiling, mashing or roasting. So 
there you go. Not crazy at all. Pretty clever actually. 
Now these two veggies come in one plant that you can buy 
online in the UK (www.thompson-morgan.com) and in the US 
(www.tmseeds.com). The plants cost about £12 each. You can 
also try grafting yourself, see figure 5. It’s as easy as that!

Grow it yourself
When growing a TomTato, it’s best to treat it as you would a 
normal cherry tomato. This means planting it in good soil or 
growing media in a sunny and  sheltered position. The tomatoes 
of the TomTato will grow fast. It needs to be staked and trained 

1) Plant a potato 
plant and a tomato 
plant together in 
the ground – they 
should both be young 
plants (in two pots 
next to each other 
is also possible).

2) Make an incision 
in a shoot on the 
tomato plant and 
the rootstock of 
the potato plant in 
opposing directions; 
the cuts should be 
about 1 inch long.

3) Slide the stem and the rootstock together.
If you keep the two plants together using 
wire or sticky tape, after about a week 
you can remove the upper part of the potato 
plant, and the under part of the tomato plant.

4) Now your TomTato plant has been created.

Figure 5: Growing a TomTato plant.

RECIPE
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We receive a lot of questions about growing. Of course, our researchers are more than happy to answer 
them! Just go to the contact page on our website, www.canna-uk.com, to submit your question.
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Question
When should you use caNNacURE? Do you apply it when the 
lights have just gone off (in the dark) or can you spray it when 
the lights are on? I’ve never used a foliar feed before and I don’t 
want to damage the plants.

Question
can you confirm that your coco has been sterilised and free of gnats? The coco I have bought from other companies 
is full of gnat larvae... I’m at my wit’s end and I want to fix the problem without using chemicals. I have tried Yellow 
Sticky and Gnat Off, can you recommend a solution?

Answer
In the first few weeks, you can apply caNNacURE in a preventive 
way (as a foliar spray) but also to protect your plants against 
mildew or spider mites. You can use it once a week. If you have 
a particular problem you can spray it more often, such as every 
three days (curative). after week six you can still use the product, 
but remember: always spray in the dark period. 
Water drips can cause burn spots if you spray with the lights on. caNNacURE is easy to use (just spray 
it on the upper and lower sides of the leaves). It’s not possible to spray too much because any excess 
will just drip off the leaves. The product is not toxic either, so spraying isn’t dangerous.

Answer
actually, no it is not sterilised as most mediums would be, 
by steam. But with coco you don’t need to worry because 
it does not originate from the ground and, like peat, the 
chemical characteristics are not right for most issues. 
Once it breaks down, and if handled poorly, it will make 
it a suitable medium for insects and diseases. Moisture 
control is critical especially for all types of gnats. caNNa 
cOcO is controlled from the husk to the bag and by 
controlling both this and the age, we achieve a clean mix 
and every batch is certified as free from weeds and insects, 
at least up to the point when it is packaged and shipped to 
the store. after that point, however, contamination with

many things, especially fungus gnats, is very possible.
Gnats are everywhere that plants grow in soil and it 
is easy for them to get into your bag or container. Gnat 
larvae typically inhabit all mediums where organic 
material is available for consumption. This includes 
fungi, algae, roots, leaves and any decaying materials. 
They always prefer moist mediums and can be controlled 
when a medium dries out, as happens with coco between 
production and packaging. high moisture levels are pretty 
much a guarantee of a gnat problem, especially when they 
are active outdoors. They prefer the top 1 to 2 inches (25 
– 50 mm) of medium. Females look for these conditions 
to lay their eggs. adults do not feed but may take in 
water, but the larvae (or maggots) will eat anything they 
can and the higher the population, the more they will eat 
important things like roots and damage plants. 
Given the large populations present in the environment 
(known as pest pressure), it is, in reality, only ever 
possible to control the problem, not eliminate it entirely. 
The key is water in the medium. If you allow the container 
to dry down to a point the top 1 to 2 inches (25 – 50 mm) are 
dry, then you will control the gnat problem. Interestingly 
enough, this is about the point at which the container 
will have dried out by about 50%, which is exactly what 
we recommend for peat and coco mediums. Otherwise 
you can control the gnats with regular applications of Bti 
(Bacillus thuringiensis subspecies israelensis) in the top 
1 to 2 inches of medium. This is normally sold as Gnatrol. 
There are some natural predators and nematodes such 
as Steinernema feltiae that can be used. But check the 
moisture levels first!

Answer
The BIOcaNNa line is designed to be 
used with our BIOcaNNa Bio Terra 
Plus (BTP) growing medium. Our 
coco (or indeed anyone’s coco) would 
not be the most efficient combination 
because much of the bio nutrition is 
supplied by the growing medium and 
the bio dynamics that it provides. The 
liquid parts (Bio Vega and Bio Flores) 
are designed to replenish the growing 
medium and adjust its nutritional 
ratios according to vegetative or 
blooming stage. In organics you 
feed the soil and it feeds the plants: 
the grower’s job is to provide the 
conditions for this to happen. 

While some people claim to grow successfully with organic 
fertilisers and coco, the fact is that they leave many things 
on the table and it is almost impossible to re-use the coco 
without re-buffering it by adding mineral-based products, 
which defeats the whole organic argument. calcium and 
magnesium deficiencies are likely to occur at any time, which 
is not the case if you use our Bio Terra growing medium. You 
can only really get the best out of the dynamics and chemistry 
of the coco by using a truly dedicated coco nutrient. Many 
people do not realise that they would gain a great deal by 
doing this, in terms of both quality and quantity. They would 
also have much less guess work and fine-tuning to do.

BIOcaNNa fertilisers can be distributed using drip emitters 
if basic precautions are taken, such as a strong enough pump 
and filters on the lines to avoid clogging.  The downside is that, 
like most organic fertilisers, the reservoir must be short-lived 
(under 48 hours) and equipment needs to stay clean, to avoid a 
build-up of bacteria. Our mineral lines can be mixed ahead for 

much longer periods of time (7-10 days).

Ebb and flow is not a desirable way to water any plants 
except for short periods of time because it encourages 
the build-up of salts in the upper layer of the growing 
medium and limits air and nutrient exchange 

throughout the whole medium. Organic growing is no 
exception. Top feeding via a drip or other means is 
always a better choice for fast-growing annuals. Ebb 
and flow is usually used with small rock wool cubes 
(3” or 4”) for a short period to start plants off before 
being transferred to slabs where they will be top fed 
via drippers or by other means.

commercial organic growers usually choose the 
raised bed method (which allows for easy control 
of root temperature and water run-off), rather than 
container growing, because some certification groups 
do not permit the use of plastic or other synthetic 
containers. Beds are also much cheaper to set up and 

do not require as much maintenance, such as plastic 
pots or pouches between crops.
There is no tutorial specifically for Bio, but growing techniques 
are not so different for Bio than using other means, so our 
Need To Know video series may give you some valuable tips 
(see canna-uk.com).
The Bio feed chart (available on biocanna.com) is also a 
good reference and the Bio system does not require any ph 
or Ec (PPM) measurements, making it one of the easiest, 
most complete system out there with fewer bottles and less 
tweaking than our competitors.
We also offer the only vegan-based organic nutrients out 
there, which means they contain NO blood, bone, fish or other 
animal by-products.

Question
I am considering switching to BIOCANNA on a friend’s 
recommendation. I grow in your coco, in air pots on a 
4x8m table and water by hand. Is there a way to automate 
watering with BIOcaNNa? Ebb and Flow? Drip? Do you 
have a tutorial page for BIOcaNNa? What is the most 
efficient way to grow with BIOcaNNa? I can’t stand waste! 
and how do commercial greenhouses 
use BIOcaNNa? Do you have a sample
pack available? Ebb and flow is not a desirable way to water any plants 

except for short periods of time because it encourages 
the build-up of salts in the upper layer of the growing 
medium and limits air and nutrient exchange 

throughout the whole medium. Organic growing is no 
exception. Top feeding via a drip or other means is 
always a better choice for fast-growing annuals. Ebb 
and flow is usually used with small rock wool cubes 
(3” or 4”) for a short period to start plants off before 
being transferred to slabs where they will be top fed 
via drippers or by other means.

commercial organic growers usually choose the 
raised bed method (which allows for easy control 
of root temperature and water run-off), rather than 
container growing, because some certification groups 
do not permit the use of plastic or other synthetic 
containers. Beds are also much cheaper to set up and 

do not require as much maintenance, such as plastic 
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consecutive days most varieties of coriander will start to 
flower. However, it’s also native to southern Europe and 
northern Africa where sun is in plentiful supply. So here’s 
the £40,000 question: how can I grow coriander indoors 
using only artificial lighting without spoiling quality and 
yield with excess heat? I’m sure I’m not the first aspiring 
indoor gardener to face this quandary!

The first grow light I’m going to test is a 1000W metal 
halide. You probably already know that it’s rich in the blue 
part of the light spectrum making it ideal for vegetative 
growth. However, because of all the heat those watts 
generate I’m going to house the lamp in an air-cooled 
reflector and aim to cover around 22 square feet of grow 
space – this should be more than sufficient for my family’s 
needs. The light will be around 3 feet above my crop. I plan 
to draw air from an adjacent room to my cellar to cool the 
lamp and duct the exhaust air directly out of my grow room 
to my back yard. Hopefully I can simulate a cool, sunny, 
perpetual spring. I understand that air-cooling a metal 
halide lamp reduces output by around 6 – 10 percent but 
I’m not too concerned.

The second grow light will be a T5 high output fluorescent 
multiple array fixture. It has 2 x 55 watt 6500K (daylight) 
lamps so uses a fraction of the power of the metal halide 

but only covers 3 square feet (basically the T5 covers 
the same amount of floor space as the fixture itself). 
This might be all I really need for a low-lying, leafy crop 
however I’m still concerned that the T5s may radiate too 
much heat as it needs to be positioned much closer to the 
crop – around 12 inches. Time will tell on this one!

The third grow light is a solid-state, light-emitting plasma. 
My wife Nicky is still recovering from the shock of its price 
tag but this really is cutting-edge! Using just 300 watts I 
can cover 13 square feet when hung 16 inches above the 
crop. In terms of efficiency, no other light comes close. It 
also emits more UVA and UVB to promote more essential 
oil production. I want to really taste and smell my delicious 
coriander!

As for growing systems, I think I’m going to keep things 
simple for now and use pots and a 50/50 coco coir/perlite 
mix. Coriander enjoys light, easy-draining potting mixes. 
I won’t be sowing my seeds in trays as the seedlings 
become quickly upset if you transplant them. You must 
sow coriander seeds directly into their growing container.

Successfully growing coriander indoors will certainly 
set an encouraging precedent! After all, lots of sunshine 
and cool temperatures isn’t the easiest environment 
to replicate sans air-conditioning but hopefully the 
subterranean location will help. I love this herb so much 
that I’ll do pretty much anything to secure a regular 
supply!• 

&  

2

     
( PART 6 )

Don and nicky have moved back from canada to their home country, 
the UK. Their search for the good life led them to France and they are 
now doing exactly what they wanted to do with their lives: growing. 
Don shares his experiences and will tell you everything about the 
good life in French catalonia in this, and forthcoming editions.
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The answer, of course, is to grow copious amounts of 
it myself – but, as most honest gardeners will tell you, 
coriander is a tricky beast to tame – especially if you’re 
after a constant, year-round supply of the stuff. When 
growing coriander for its leaves and roots (rather than 
for seed) the last thing you want is for it to flower. Once 
you see flowers and those frilly leaves it’s essentially 

game over. The plant has switched into generative mode 
and you have to start over.

Although we northerners tend to associate coriander 
with lazy sunny days dipping cucumber into guacamole 
and salsa, it’s worth noting that it’s a cool-season crop. If 
temperatures rise above 23°C for more than two or three 

HERB FaRM 
WITH THREE POTEnTIaL LIGHTInG SOLUTIOnS
I have a confession. I’m addicted to herbs and one in particular: coriandrum sativum – sent directly from the heavens. 

You may know it more plainly as coriander, cilantro or even chinese parsley. Me? I just long for a daily supply of 

those delightfully pungent, citrusy leaves! They add such a special fragrance to my asian curries as well as a whole 

host of Mexican and chinese dishes. When I have it, I use it lavishly. The problem is, here in the south of France, it’s 

somewhat of a rarity. You won’t find it in the main supermarkets and specialist asian stores, as if sensing its scarcity, 

opportunistically slap an insulting mark-up on it. 
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•  The little white balls in this picture aren’t the pistils of a flower; they 
are actually the flowers of the Paepalanthus Bromelioides, a beautiful 
plant that grows in the cerrado region of Brazil. The cerrado is one of 
the richest of all the tropical savannah regions and is characterised by 
the enormous diversity of its plant and animal life. It is the richest and 
most biodiverse savannah ecosystem in the world and houses about 
10,000 plant species, 10 endemic bird species and 14 endemic mammal 
species (species that are unique to that habitat!).

• The Paepalanthus genus has about 485 species in the family 

Eriocaulaceae. This group of plants is related to the bromeliads, and 
they have a similar structure to plants in that family that are believed 
to be carnivorous (its leaves are arranged in a basal rosette around a 
central cistern). 

• Scientists are not sure whether P. Bromelioides is carnivorous or 
protocarnivorous. Protocarnivorous means that the plant traps and 
kills insects or other animals, but lacks the ability to digest or absorb 
nutrients from its prey directly (which is a defining characteristic of 
fully carnivorous plant).

• Laboratory and field studies in Brazil have suggested that two-thirds 
of the nitrogen used by P. Bromelioides is derived from termite mounds 
and there is a clear input from predators and insects via the rosette of the 
plant. That’s why some scientists have concluded that, although most of its 
nitrogen is absorbed though its roots, P. Bromelioides has all the defining 
characteristics of a carnivorous plant in the context of digestive mutualism.

• P. Bromelioides belongs to the same family as Brocchinia reducta, a 
plant whose carnivorous properties have also been questioned because 
it could not be found to produce any digestive enzymes. however, in 

2005 it was shown that the plant produces at least phosphatase and is 
thus – in strict sense – a carnivorous plant. additionally, the leaves of 
the B. reducta are coated with loose, waxy scales. This gives any insects 
landing on the plants a very poor foothold; the unfortunate creatures slip 
and slide down into the water-filled cup at the bottom and eventually 
drown. The slippery scales are also highly reflective of ultraviolet light 
which acts as an effective lure, since many insects are attracted to 
ultraviolet. The water in the cup also emits a sweet scent that may serve 
to attract ants and other insects.  

PROTOCARNIVOROUS
PLANT  DID YOU KNOW THAT...? P
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HAPPENING

1.Escamoles, Mexico 
Mexicans call this unusual snack ‘insect caviar’. We call that a great 
marketing name for ant larvae that are harvested from the roots of the blue 
agave, otherwise known as the tequila plant. The consistency is something 
like cottage cheese and the taste is buttery. Oh, and the larvae won’t make 
you drunk. But maybe a little green around the gills. Rrrrrr.

3.Stinkhead, Alaska
This traditional dish of the Yupik Eskimos is made from fermented whitefish 
heads. The heads and fish innards are stored in a wooden barrel, covered in 
burlap, and placed in the ground for a month, or even longer. It’s then dug 
up and eaten raw and frozen. This tradition started due to simple poverty. 
With nothing to eat the hungry Yupik started to dig up their own fishy waste, 
which they had buried. Then they discovered that it actually did not taste 
bad at all. There is one problem with Stinkheads tough. They make your 
head stink.

1

MUM, CAN I HAVE SOME MORE?
WEIRD FOOD

2
11.Tong zi dan, China 
This is perhaps one of the most difficult to 
understand of all the weird foods that this 
beautiful world has to offer – the Chinese 
delicacy of tong zi dan or virgin boy eggs. Every 
spring in the city of Dongyang, eggs are boiled 
in the urine of young schoolboys. They actually 
place special buckets at primary school. Boys 
who are sick are asked to refrain, to keep the 
process of boiling eggs in urine as hygienic 
and healthy as possible.• 

2.Fried bats, Indonesia
Eat this Dracula. In the covered market 
in Jogjakarta, smoked bats are sold 
as tasty street food. Kids catch the 
flying rodents during the day when the 
creatures are sleeping upside down. 
Then they are fried alive. They’re only 
about three inches long, like skeletal 
brown mice with teeth. They are 
supposed to taste like beef jerky. Is it 
bad? Nope. It’s bat.

One thing that some people say about travelling is ‘When in Rome, do as the 
Romans do’. But if you insist on following that rule, these ten dishes might 
prevent you from travelling to certain countries. Or can we tempt you with 
a frozen, rotting fish head…?           By Marco Barneveld, www.braindrain.nu

12

P
ho

to
 c

ou
rt

es
y 

of
 C

ri
st

ia
no

 O
liv

ei
ra

Sa
nn

ak
ji 

P
ho

to
 c

ou
rt

es
y 

of
 L

W
Y10

P
ho

to
 c

ou
rt

es
y 

of
 L

W
Y

10.Sannakji, Korea 
Sannakji is freshly killed squid; the nerve cells 
in the tentacles are brought back to life when 
sodium-rich soy sauce is poured over them. The 
result is a bit unsettling: a dancing squid tentacle 
on your plate. And you’ll need to watch out as 
you’re swallowing, because the tentacles can 
stick in your throat, causing a choking hazard. It 
can be quite a struggle to eat these squirming, 
worm-like pieces of squid, although the Koreans 
do it with ease. Most likely, they will be red-
faced, taking shots of soju, Korean liquor, at the 
same time. Delicious.
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4.Hákarl, Iceland 
When in Rome, do as the Romans. In Iceland, this means dining on hákarl 
– decomposed shark. The shark is buried to ferment in its own rotting 
fluids for several months. The salty delicacy is then cut into strips and 
hung up to dry. Oh yeah!

5.Pan-fried spiders, Cambodia 
Most people would run like a thunderstorm on nitro if they ran into one 
of these hairy, scary creatures… but not the brave (and hungry) people of 
Cambodia. Eating tarantulas came into fashion during the reign of the Red 
Khmer. 21% of the entire population of the country died during this period as 
a result of torture, murder and famine. The Cambodians, understandably, 
started to see anything that moved as food. Fried spider is something of 
an acquired taste. These little chaps are tarantulas, served with a lime and 
black pepper dip.

6.Ikizukuri, Japan
Preparing live fish for sashimi, called ikizukuri, is understandably 
controversial. The fish used for this kind of sashimi is alive; its meat is 
sliced away from its body and rearranged on top of it, in a rather macabre 
fashion. So as you eat the fish’s flesh, it watches you while slowly dying. Yes, 
that’s really fresh. It’s kind of sick, but it’s really fresh.

7.Rocky Mountain oysters, US
Thinking of oysters you feel that snotty, salty taste of the sea on you tongue. 
And although a lot of people might consider oysters as weird food their 
Rocky Mountain counterpart might be considered worse, especially if 
you are a bull. See, Rocky Mountain oysters are bull balls deep-fried to a 
crisp after being peeled, coated in flour, pepper and salt, and sometimes 
pounded flat. Pounded flat. Ouch.

9.Black Ivory coffee, Thailand
Last year, a coffee called Black Ivory became one 
of the world’s most expensive brews, at roughly £ 
7,394 per kilogram. And for that money, you can 
expect a smooth, slight earthy hint of elephant 
dung because Black Ivory is made from coffee 
beans that have been eaten by elephants and 
then plucked from their poo. The digestion of 
the coffee beans in the intestines of the elephant 
adds extra taste to the coffee, making it nutty and 
sweet. Would you like another cup? 
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8.Witchetty grub, Australia
When the Aboriginals in Australia could not get their boomerangs on a 
kangaroo, they foraged for all kinds of grubs. The top prize is a witchetty 
grub - what the Australians call the large white larvae of several species 
of moth. When you bite into one, it will pops open, a bit like a fish egg, 
oozing an explosion of slimy goo into your mouth. Yummy.
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the infestation, such as the inoculation of toxic substances 
by the aphid while feeding and the transmission of viruses.
The main symptom in the aerial part is generalised chlorosis, 
similar to a nitrogen deficiency, with leaves looking pale and 
lacklustre; some leaves may dry up. The plant will also look 
weak. The roots of the infested crop will often be surrounded 
by a dusty halo, similar to a fungal infection. The best way to 
be sure that a crop is being attacked by a root aphid is to try 
to see these on the roots, since many symptoms, both aerial 
and radicular, are similar to those of other diseases such 
as nutrient deficiencies or attack by soil fungi. Some aphids 
live close to the surface and are easily visible after irrigation, 
since they often emerge.

Yellow traps may also be used to monitor the presence of 
winged aphids on the crop. Honeydew, which is excreted 
by aphids, also serves as food for ants and so the presence 
of many ants in the root zone of the cultivated plant may 
indicate the presence of root aphids.

Treatments
It is essential to begin with a root environment that is free of 
these parasites and their eggs. For cultivation in pots, it is 
necessary to use certified substrates which have no insects 
or weeds. In the field, it is important to rotate crops, since 
many aphid species are specific to one cultivated species. 
The use of soil disinfection methods (chemical pesticides or 
solarisation) is necessary in crops which have suffered an 
infestation of these insects. Although a small population of 
aphids do not present a serious problem, it is important that 
the crop stays free of these parasites due to their potential to 
transmit a number of viruses to the host. A plant which has 
been infected by a virus will remain infected until the end of 
the crop cycle, and a reduction in yield is possible.
Biological control methods include the use of insect 
pathogenic fungi, which parasitise the insects and kill them. 
The most commonly used species are Verticillium lecanii 
and Beauveria bassiana. Some insect growth regulators and 
parasitic wasps have also been used successfully. •

Pests&  DISEASES

Aphids are small, globular insects that vary in colour from 
yellow to green, although some may have pink tones. 
They have a characteristic stylet which they use to suck 
sap from the phloem of the host plant, and siphons in the 
rear of the abdomen through which they secrete a sugary 
substance called honeydew. They are generally found in the 
aerial parts of the plants they infect (the leaves, stems and 
buds), although there are aphids which have adapted to soil 
conditions and feed on plant roots.

Some of the aphid species that specialise in feeding on root 
sap belong to the genus Pemphigus. Many of these are 
specific to the crop that they parasitise and are commonly 
given a name which reflects this, such as the sugar beet root 
aphid (Pemphigus populivenae) and the lettuce root aphid 
(Pemphigus bursarius). 
Other aphid species which attack roots include the rice root 
aphid (Rhopalosiphum rufiabdominalis) and the rose root 
aphid (Maculolachnus submacula).

Life cycle of root aphids
Aphids have two methods of reproduction, sexual and 
asexual (or parthenogenetic, meaning that the females can 
reproduce without being fertilised). Under the sexual method 
of reproduction, eggs are formed that can survive through 
the winter.

Once the aphids are established on a plant host, females 
generate new viviparous females through parthenogenesis 
(without laying an egg). When the population grows denser, 
winged individuals are formed which can fly away and 
colonise other plants or the aerial part of the affected plant.

Symptoms
The symptoms of an infestation of root aphids can be 
found in both the aerial part of the crop plant and the roots 
themselves. These symptoms are a direct consequence of 
the aphids’ feeding: they suck sap from the plant, weakening 
it. Some symptoms also occur as an indirect consequence of 

Figure 7: The roots of a crop attacked by root aphid are 
often surrounded by a dusty halo.

Figure 8: The main symptom of a root aphid attack in the 
aerial part is chlorosis, similar to a nitrogen deficiency.

cannatalk|21

Figure 6: aphids are small plant-eating insects 
and members of the superfamily aphidoidea. 
aphids are among the most destructive insect 
pests of cultivated plants in temperate regions.

aphids are a wide and heterogeneous group of insects that live only as parasites on plants. aphids belong to the family aphididae and the group includes a number of genera and species.        By Ignacio Garcia CANNA Research

aphids are a wide and heterogeneous group of insects that live only as parasites on plants. aphids belong to the 
family aphididae and the group includes a number of genera and species.       By Ignacio Garcia, CANNA Research
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Some growers believe that it’s not a question of if LEDs will 
become the most common supplementary light source for 
plants, but when. The major questions for most growers are 
whether LED grow lights are actually effective, and to what 
extent they can be used in the same way as traditional grow 
lights. In order to answer these questions, an understanding 
of the practical use of LED grow lights is required. This article 
will give you some insight into the practical aspects of using 

LEDs and reveal some of the pros and cons. First, however, 
we will explain the principles of LED lighting so that we can 
understand how to use it.  

What are LEDs?
All LEDs are semi-conductors that produce light by a 
process called electro-luminescence. LEDs are made out 
of two types of material, the N-type and P-type. The N-type 

HaVE YOU EVER THOUGHT aBOUT USInG LIGHT-EMITTInG DIODES (LEDS) In YOUR cULTIVaTIOn ROOM? IF 

SO, YOU aRE cERTaInLY nOT THE OnLY OnE! LEDS HaVE cOME a LOnG WaY FROM THEIR ORIGInS aS THE 

InDIcaTOR LIGHTS FOUnD In THE DISPLaY PanELS OF ELEcTROnIc EQUIPMEnT. nOWaDaYS THEY aRE 

POPPInG UP EVERYWHERE aS THEY BEcOME cHEaPER TO PRODUcE. THERE aRE LED GaRDEn LIGHTS anD 

THERE IS LED HOME LIGHTInG, anD REcEnTLY OF cOURSE, LED GROW LIGHTS TOO.     By CANNA Research

consists of negatively charged free electrons and the P-type 
has positively charged gaps (‘holes’). When the N-type layer 
is connected to the negative (-) end of an electrical circuit 
and the P-type to the positive (+) end of the circuit, the free 
electrons can move in an electrical flow. The free electrons 
are attracted to the positive holes in the P-type material. 
However the hole has less energy than the electrons. In 
order to ‘fit’ into the hole the electron has to release some 
of its energy. In the case of LEDs this energy is emitted in 
the form of a photon, which is light. The intensity of the light 
emitted from an LED depends on the energy released by the 
electrons jumping into the positive hole (figure 9). 
The colour emitted by the light photons depends on the semi-
conductive material in the LED. LEDs can be manufactured 
in such a way that the photon colours will match the light-
absorbance peaks of important plant pigments, such as the 
red and far-red-absorbing forms of phytochrome, or the 
red and blue peaks of leaf photosynthetic action spectra. 
This basically means that LED lighting can save energy by 
producing only the colours that are essential for plant growth 
and development.  
That’s the technical part for now… But how does all this 
relate to your beloved plants? And how can you choose the 
right LED grow light? 

LEDs for crop production 
and some practical units
As we already know from the other research article, plants 
use light for photosynthesis and development. Light for 
photosynthesis is described by the PAR (photosynthetic active 
radiation) or PPFD (photosynthetic photon flux density). That 

is the amount of light, between 400 and 700 nm, used for is the amount of light, between 400 and 700 nm, used for 
photosynthesis. For normal cultivation purposes a minimum photosynthesis. For normal cultivation purposes a minimum 
of 50 to 200 µmol/mof 50 to 200 µmol/m2/s is required, but this obviously depends 
on the type of plants and how much light they require. As on the type of plants and how much light they require. As 
a rule of thumb, the more light you provide, the better the a rule of thumb, the more light you provide, the better the 
plants will grow. However, there is a point beyond which they plants will grow. However, there is a point beyond which they 
are unable to make further use of extra light: around 500 
µmol/m2/s. 

When you are choosing an LED light sources, it is important 
to keep in mind that plants have different light absorption 
peaks to the human eye. Photosynthetic light has absorption 
peaks in the blue and red light spectra, while humans have 
their light peak in the yellow/green spectra (see figure 10). 
This means that photosynthetic light is certainly not the same 
as lux or lumen, which is the ‘human measure of brightness’. 
When you are assessing an LED grow lamp, you will need to 
know its specification for photosynthetic light production in 
PAR or PPFD. Unfortunately, these light specifications are 
not always available for all LED grow lamps. 

PAR and lux are different physical quantities, there is not a 
clear one-to-one relationship between PAR and lux. Basic 
conversion factors have been formulated for different 
light sources and corresponding light spectra, so that a 
different conversion factor will apply for different light 
sources (table 1). 
But what about LED conversion factors? Basically, LEDs are 
different from other light sources because they can have very 
different spectral compositions, meaning that an all-purpose 
conversion factor is not possible. 

Figure 9:  This simplified illustration of an LED demonstrates how extra energy is released in 
the form of photons when electrons cross the p-n junction to fill holes in the p-type layer.
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Evaluating an LED grow lamp
However, it is still possible to determine the quality of an 
LED grow lamp without profound technical knowledge. 
All the LED lighting systems sold on the market as ‘grow 
lights’ are made up of different combinations of LEDs. 
They can consist of up to ten different types of LEDs. Each 
individual LED should consume at least one watt of power 
to be effective for plant lighting; below this level, the light 
emitted will not have enough penetrative power to illuminate 
the whole plant properly. But there is more to it than that. 
When evaluating an LED lamp, you should look for high 

intensity or high brightness 1W LEDs, which measure 10mm 
and are of the current generation.
In most conventional lamps, the greater the electric power 
they consume, the higher both the total lumens emitted 
and the lumens per watt. However, this does not apply to 
LED lamps. At higher input power levels, each individual 
LED will certainly be brighter, but they are less efficient 
(they will emit fewer lumens per watt). There is also no 
effective difference in penetrative power for horticultural 
purposes between a 1W LED and a 3W LED. This is a 
fundamental difference between traditional grow light 
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Figure 10:  Light spectra and colour distribution, and the most common absorption peaks for plants and humans.

systems and LED-based systems. A circuit containing 
90 x 1W LEDs will be more powerful and more efficient 
than one containing 30 x 3W LEDs: you cannot simply 
compare the total wattage in the same way you are used 
to doing with discharge light systems. 
There is another factor to take into account: it is not 
uncommon that a 3W LED, for example, will be limited to 
between 2.2W and 2.8W. It is important to study the optimum 
luminous efficiency, heat loss and life span of each diode. Be 
aware that LED lamps will also need power to run the LED 
drivers, fans for cooling and for heat loss. For example, a 
135W LED unit will, in reality, only provide about 110 watts 
of light energy. 
Numerous configurations exist for LED grow light systems, 
such as UFO grow lights, grow light panels and single spot 
lamps. You should be looking for a system with a minimum 
power of 90 watts, depending on your specific requirements 
and situation of course. 

A practical difficulty is that (LED) light is governed by the 
inverse square law: when the distance from a light source is 
doubled, the amount of light received falls not by 2, but by 2 
squared – i.e. by a factor of 4 (figure 11). 

The potential of LED grow lamps
One of the most important benefits of LED lights are their 
energy-efficiency since they produce less unnecessary light 
photons and heat! The heat produced from incandescent and 
discharge lights, although it may be beneficial to plants, is 
not economical. Table 2 shows that LEDs require only 25% 
of the power of an incandescent lamp to produce the same 
amount of light (in lumen). This gives LEDs a substantial 
economic advantage over traditional light bulbs. 
When comparing LEDs to the most common source for 
plant lighting, high-pressure sodium (HPS), it is generally 
recognised that the newest LEDs are more energy-efficient. 

High-pressure sodium lamps (HPS) produce 1.8 µmol of 
light for each Joule of energy input, while the latest LEDs 
produce 2.3 µmol light per Joule consumed. 
Furthermore, LEDs produce less waste heat, so lamps can 
be placed much closer to crop surfaces without the risk 
of overheating and heat stress for the plants. By contrast, 
high-intensity discharge (HID) lamps require considerable 
a separation between lamps and plants to ensure uniform 
light distribution as well as to avoid heat stress from the 
lamps. This means that LED systems can be designed much 
more flexibly – horizontal, vertical or inter-crop lighting are 

all possible, for example. LEDs are also more suitable in 
multi-layer plant systems.  
Another major advantage is that LEDs are more robust and 
long-lived than traditional light sources with filaments, 
electrodes, or gas-filled, pressurised lamp enclosures. LEDs 
also have instant restrike capabilities and do not need time 
to warm up to achieve full brightness. 

Still some hurdles…
These advantages make LEDs an interesting alternative to 
the current lighting systems used to grow plants, such as 
HPS and metal-halide (MH). LEDs, however, have not yet 
achieved broad acceptance as a horticultural light source. 
LED lights require a higher investment at the outset, and 
LED bulbs often cost more than the fixtures into which 
they are placed. This expense can make growers hesitate. 
Luckily, the evolution of the LED has been very favourable: 
each decade, LED prices have decreased by a factor of 10, 
while performance has increased by a factor of 20. The 
future mass production of LED lighting will probably also 
reduce the cost of building LED lighting and hopefully the 
selling price. 

One important drawback these days is the difficult interaction 
of LEDs with respect to plant growth. Some growers have 
experienced reduced production or lack of development 
in plants grown with LED, compared to traditional light 
sources. Indeed several studies have highlighted decreased 
yield or plant development due to LED lighting. A possible 
misunderstanding and thus miscalculation is the effect of 
the heat produced. More heat, for example produced by HPS 
or MH lamps, significantly improves plant growth. When 
comparing these plants to ‘LED plants’, which usually lack 
the additional heat, it is often clear that the HPS or MH 
plants grow better than LED plants. 
It is important to remember that when it comes to the light 

spectrum, red or blue/red light combinations only are not good 
enough. Many first generation LED grow lamps were bi-band 
(just red and blue) which proved to be inadequate for most 
plants. Although these two wavelengths would be sufficient for 
light energy fixation (photosynthesis), most plants still require 
limited amounts of light from other portions of the spectrum. 
To ensure that multiple plant processes are stimulated as 
effectively as possible, broad photosynthetic light spectra 
(comparable to the sunlight) are preferable.
Most producers of LED grow lamps consider the exact light 
spectrum used as a trade secret. They usually cite a more 

Table 2:  Electrical efficiency of different light sources based on equal light production.

LUMEnS
PRODUcED

400 - 500
650 - 900
1,100 - 1,750
1,800+
2,800

WaTTS REQUIRED FOR an 
IncanDEScEnT LaMP

40
60
75 – 100
100
150

WaTTS REQUIRED FOR a 
cOMPacT FLUOREScEnT 
LaMP (cFL)
8 – 12
13 – 18
18 – 22
23 – 30
30 – 55

WaTTS REQUIRED 
FOR an LED LaMP

6 – 9
8 – 12.5
13+
16 – 20
25 – 28

LIGHT SOURcE
Incandescent
High pressure sodium
Mercury

Metal Halide
Fluorescent

Clear day (sun and sky)
North skylight

TYPE
3,000K

Clear
Phosphor-coated

Cool white
Day light
GRO
GRO/WS
CWX
6,000K
12,000K

400 – 700 nm1

0.019
0.012
0.011
0.013
0.014
0.013
0.014
0.029
0.019
0.016
0.018
0.020

400 – 800 nm2

0.036
0.013
0.012
0.014
0.015
0.013
0.015
0.030
0.022
0.018
0.024
0.024
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Evaluating an LED grow lamp
However, it is still possible to determine the quality of an 
LED grow lamp without profound technical knowledge. 
All the LED lighting systems sold on the market as ‘grow 
lights’ are made up of different combinations of LEDs. 
They can consist of up to ten different types of LEDs. Each 
individual LED should consume at least one watt of power 
to be effective for plant lighting; below this level, the light 

LIGHT SOURcE
Incandescent
High pressure sodium
Mercury

Metal Halide
Fluorescent

Clear day (sun and sky)
North skylight

TYPE
3,000K

Clear
Phosphor-coated

Cool white
Day light
GRO
GRO/WS
CWX
6,000K
12,000K

      Table 1: conversion factors for different light sources from lux (lumen/m2) to PaR (µmol/m2/s)

1 Light spectrum for photosynthesis
2 Photosynthesis and additional far-red light (700 – 800 nm) used for plant development
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general ‘colour composition’, called the colour temperature. 
Basically a colour temperature between 2,700K (2,700 Kelvin, 
warm white) and 6,500K (cool white) is usable for plant 
production. Keep in mind that a ‘cooler’ and more bluish 
colour may have an inhibitory effect on flowering or flower 
induction!   

For now, a lot more research and awareness are needed to 
determine the optimum light spectra and thus LED lamps for 
specific plants or cultivation purposes. Since LED systems 
have not yet been optimised, as HPS or MH lights have been, 
these remain the best light sources to grow your plants with.

LED grow lights – the verdict
So, are LED grow lights just another fleeting fashion 
or are they really worth a try? They certainly work for 
plant cultivation, but you should be critical when 
evaluating a potential ‘LED grow lamp’. If you’re 
considering a new LED lamp, you should look first at its 
LED components, photosynthetic light, light spectra and 
power consumption.

 Remember that:
• A minimum of 90W is recommended for plant lighting
• Individual LEDs should at least be 1W or more, preferably 

10 mm and the latest generation
• Look for high-intensity or high-brightness LEDs
• Contrary to what you might expect, a higher input power makes 

an LED less efficient (so 3x 1W is more efficient than 1x 3W)
• Doubling the distance between the lamp and the plant will 

reduce the light by 4 (22)
• Achieve photosynthetic light illumination from 50 – 200 

µmol/m2/s till 500 µmol/m2/s for most plants
• Choose a broad light spectrum (3 or 5 band) with some red 

and far-red light for flowering
• When plant production specifications are missing, try to 

aim at a colour temperature between 2,700K and 6,500K
The techniques for using LEDs in plant production have not 
yet been perfected as with existing common forms of plant 
lighting. Better knowledge of what plants need and how LED 
lights work will probably lead to the widespread adoption of 
the LED as a plant lighting source. It certainly seems that the 
future for LEDs is bright! •

Figure 11:  Light distribution according to the 
Inverse Square Law – in an ‘open’ situation – as a 
function of the distance to the plant.
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When it comes to choosing a good light source for your garden, before you visit your local indoor 
specialist, there are many things that you need to consider to make the best decision in relation to your 
growing objectives.  

With so many options on the market, you can face a bewildering array of different types of lights and a range 
of technology and quality. All this can make this decision more difficult than you might think. Yet it remains 
a critically one.  

The first question to consider is how much power do you really need? Will you really benefit from all the 
extra power of a 1,000 watt eBallast? If your target is year-round fruiting and bigger, stronger plants, then 
maybe you will need all the power you can get. But if your main objective is to grow seedlings, propagate 
cuttings or just get a head start for your outdoor garden, perhaps a less powerful light using a motorised 
light rail or even high output fluorescents, instead of HID, might be plenty.  

Higher light intensity will affect how deeply the light penetrates the canopy and its ability to keep the lower 
parts of the plants functioning. Obviously, smaller plants do not need as much light energy as taller bushier 
plants would. Using less power will of course save you energy (and therefore money), and it will also make 
it easier to control your climate. A better climate will always yield healthier plants. Do not over-power your 
lighting if you do not need it!

Intense light can be a great thing, but it comes with some drawbacks – the biggest being the extra heat 
generated. Some of this can be controlled using ambient cooling and ventilation, but radiant heat should 
not be ignored. No amount of cold air will prevent radiant heat from reaching its target. Only distance can 
achieve this and there is a balance to be found. If you don’t have much height to spare in your grow room, 
maybe consider replacing that 1,000 watt HPS with several lower-wattage bulbs that you can use closer to 
canopy.

The rationale behind having the strongest light source possible is that artificial light cannot travel very far 
before it starts to dissipate. Many gardeners get very anxious after reading in books or on internet forums 
that ‘light loses as much as HALF of its strength every single foot it travels’. That sounds scary! The knee-
jerk response of many growers is to place the light source as close as they can to the plants, but it’s easy 
to forget about the harm done by radiant heat. If you place the light too close, the benefits of the extra light 
will be far outweighed by the damage and stress caused by radiant heat. Heat-stressed plants will produce 
lower-quality crops, be less healthy and suffer from more troublesome bugs like spider mites. This whole 
situation can easily be avoided just by raising the lamps a little bit. 

There is no magic formula for ‘how far’ the light source needs to be from your plants. Often we suggest 
that growers ‘put a chair under the lamp and sit there’, so that they can see for themselves how long it 
takes before they get hot and uncomfortable themselves (but if you do this at home, please wear proper eye 
protection). The distance will of course be affected by the intensity of the light source, but that is not the only 
factor. The quality of the bulb, technology used to power it, the shape and material of the shades are some 
of the factors that will affect how much heat is radiated towards your garden. • 

By your friend SEZ
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can you remember caNNatalk issue 
20, in which our researchers mainly 
discussed root-zone temperature and 
root-zone health? This was probably the 
closest we have got to the subject of our 
next issue: soil and growing media. Do 
you have specific issues or do you want 
to know more about a specific aspect of 
this subject? Maybe you will find your 
answer in the next issue! as well as two 
interesting research articles, the issue 
also has a new adventure written by Don, 
a Pests & Diseases article and of course a 
very useful Grower’s Tip. This and much 
more in caNNatalk 26!

*

Would you like to win great CANNA products? 
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! We enjoyed producing this magazine, and we hope you have enjoyed reading it! 

Maybe you want to thank us for this magazine, or you just have a question. 
Maybe you want to make a suggestion or comment on one of our articles. 
Whatever it is, we would like to hear from you. We love to read your comments and find out 
what issues our readers are facing. So don’t hesitate to get in touch!

Write your answers to the 
puzzle, your comments, 
questions or suggestions on the 
answering card (we’ll refund the 
postage). You can also visit our 
website or send us an e-mail at 
info@cannatalk.com.
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■

aQUa Fertilisers 
(Recirculating systems)
hYDRO Fertilisers 
(Run to waste systems)
cOcO Fertilisers (coco coir)
TERRa Fertilisers (potting mix)
additives 
(Optimizing your yields)
List of shops in my area
Send me a caNNa calendar 
2014. I’ve secretly enclosed 
10 pounds in this envelope 
to pay for it.
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TO KNOW 
WHAT YOU 
THINK!
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Visit www.canna-uk.com/cannatalk-survey 
or scan the QR code for more information 
and take part in our survey. 

Entry period: 1st of June - 1st of September 2014
Prizes will be awarded by a random draw after the entry period closes.

Give your opinion about CANNAtalk and win! 
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               put this card into an envelop before you send it 
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We will 
refund your 
postage cost

IS your magazine, YOUR

VOTE COUNTS!

All editorial is copyright. All rights reserved. No 

part of this publication may be reproduced in 

any form without prior written permission of the 

publisher. The publisher is not responsible for any 

inaccuracies. Material which has been contributed 

does not necessarily reflect the opinion of the 

publisher. It is assumed that any image from 

widely distributed sources, such as the internet 

are in public domain although these images are 

often passed on between websites which makes it 

sometimes impossible to trace the original source. 

All editorial is copyright. All rights reserved. No adv hydroponic volgt ....

hydrogarden

cannatalk|31
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RELIABILITY  QUALITY  VALUE

LUMii is a range of quality lighting products for growing 
plants. The range has been designed by growers, for 
growers and is packed with unique features to make 
your life easier and at the same time allow your crops 
to flourish.

Without Lenses

With Lenses

GROWROOM 
LENSES 

Reduce CFL 
and HID glare.

LUMii MINii 
Ideal for greenhouses

LUMii OPTii 
Focused light for intense growth

LUMii MAXii  
Accepts both HPS and CFL

With the LUMii MAXii system, you can use 
a cool CFL lamp for vegetative growth; 
then if you are flowering, switch to an HPS 
lamp by simply unplugging the converter 
plug and plugging into a LUMii ballast, 
all without taking your reflector down or 
changing it. It’s easy!

LU
Mii Fully adjustab

le
 la

m
p bracket

Lift Light Hangers, Rope Ratchets, HID Extension Cords, Hanging Brackets, HID to CFL Converter Kits, Cord Sets, Timers

BALLASTS

LAMPS

ACCESSORIES

REFLECTORS

COMPLETE LIGHTING SYSTEMS

www.grow-lumii.com
Join LUMii on Facebook and Twitter.
Patented Designs.

LUMii LAMPS – CFL 
125w Warm and Cool CFL lamps

Ultra Bright CFLs

Wavelength (nm)

1.0
1.0 = 4190mw/nm

0.5

0.0

380.400.0 500.0 600.0 700.0 800.0

Raised output

Spectral Output

LUMii LAMPS – HPS 
400w and 600w HPS dual spectrum 
lamps with extra blue range

LUMii 400w/600w  
DUAL CORE VENTED  
SWITCHABLE BALLAST

400w and 600w  
from one ballast

The best value for 
money dimmable 

ballast on the market!

LUMii 400w, 600w and 1000w 
DIGITA ELECTRONIC 
BALLASTS

NEWNEW

LUMii 400w and 600w 
COMPACTA  
POTTED BALLASTS

NEW

LUMii 400w and 600w 
COMPACTA TIMA  
POTTED BALLASTS

NEWNEW
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Getting you to the top
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CANNA additives
CANNA developed the CANNA nutrients for an optimal growth but 
to get you to the top you will need to use the CANNA additives. 
The CANNA additives can be used alongside the CANNA nutrients 
and will give you an even better end result. For more information 
about the CANNA Additives please visit the CANNA website.
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