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Introduction.
The CleanLight method is a clean
and effective way to protect and
strengthen crops. Our technology
was first developed in 2005 and
was introduced into the horticulture market in 2008.

daily dosage of CleanLight, the
crops will become stronger, more
resilient and more vital, which
also raises the quality of the
crops.

By using CleanLight, growers can
reduce their use of chemicals for
fighting diseases such as mildew
and botrytis with 100%. By eliminating chemicals and adding a
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Example: CleanLight being applied outdoors in the cultivation of potatoes in France.
Against diseases such as Phytophthora.
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How CleanLight works
CleanLight is based on
UV technology. We have
known that UV light kills
fungi for more than 100
years. However, this early
knowledge concerned very
high doses of UV light. If
crops were exposed to
this kind of dosage, then
people, crops and biological control would be at
risk. So conventional UV
disinfection is not applicable to greenhouse farming
crops.

spraying of agents’: the
dosage is very important.
Independent research
has confirmed that a daily
dosage between 2 mJ/cm2
and 14 mJ/cm2 is sufficient
to protect and strengthen
the crops.

The dosage is dependent
on various different factors. The most important
factors are the strength of
the CleanLight module and
the speed of treatment.
The dosage can be carefully calculated beforehand
The CleanLight technique
with these two variables.
works with a dosage
Once the installation has
which:
a) Is high enough to kill
been completed, anothfungi, bacteria and viruses er measurement can be
b) Is low enough to ensure carried out wih a certified
measurement instrument
your crops will not suffer
to confirm the correct
any damage.
dosage.
In this respect ‘the spraying of CleanLight’ does
indeed seem like ‘the

Burning effects
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Example: CleanLight being applied outdoors in the cultivation of potatoes in France.
Against diseases such as Phytophthora.

14 mJ/cm2

Strong cultivars

Average cultivars

8 mJ/cm2

Senstive cultivars
2 mJ/cm2

No effect
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Spores & Mycelium
The dosage for killing off
fungal spores is hygh for
most types of fungi. After
all, most spores have a
thick protective shell. The
required dosage would
be so high that many of
the crops would also be
bothered by the light. So,
in summary, CleanLight is
generally not effective for
killing of spores on crops.

So how can CleanLight
fight off these damaging fungi? The dosage
required to kill off the
mycelium is low for most
types of fungi. In short, the
CleanLight technique will
regularly kill of the mycelium, which will prevent the
formation of new spores,
without damaging the
crops.

Improved quality
One important advantage
of using CleanLight is that
the plant will become
stronger and more defensible. This will inevitably
result in the improved
quality of crops.

defense system.

An added advantage is
that you will need to use
fewer sprays to combat
fungi. Every time you
spray, you automatically
cause stress and damage
Natural UV light, as it
the crop. Crops will grow
occurs in full sunlight, will full of health and vitality if
less sprays are being used
barely penetrate into the
greenhouse. This results in and CleanLight is being
used on a daily basis.
an incomplete lightmenu
for the crops, the plants
therefore misses out on
This will result in your
product undergoing a visian important element. A
daily CleanLight treatment ble quality improvement!
will make sure your plant
receives the missing light
it naturally needs. Plus the
layer of wax on the crops
will remain intact, which
will serve as a natural
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Pure natural
sunlight.
All plants and crops grown in
greenhouses or indoor facilities
lack natural sunlight. Sunlight
contains UV-light. This UV-light
is a crucial lightspectrum for all
plants to reach their full genetic
potential.
Through a daily CleanLight
Application it is possible to
restore the natural light-spectrum for the plants. CleanLight
is a UV-supplement for indoor
plants.
• Greenhouse covers, such as
glass or plastic, block most of
the UV-light.
• Growlamps are generally
made from glass, so they do not
produce the right form of UV
either.

(Left CleanLight - Right control. Stronger leaves, larger and healthier flower, more natural color)

The cauliflowers from the
picture above were treated
with a fully automated CleanLight Mini-boom. The treatment was inside a small grow
room. All the plants were in
the same room, on the left
one table with CleanLight
uV treatment, on the right a
table without any treatment.
There were no chemical
E. info@cleanlight.nl

interventions needed and
the CleanLight treated plants
reached their final stage two
weeks earlier compared to
the untreated cabbages.
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↓:
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CleanLight
vs.
control

(Left CleanLight - Right control. Less stress from chemicals, healthier growth, natural color)

Healthier
growth and
more potent
plants

plants defense
mechanism is being activated. This
results in more
trichome growth
and resin production. Increasing
the UV-dose or
Indoor plants are frequency of the
treatment results
often stretchy
because they
in stressing the
plants. Next to
are searching
for UV-light. By
that, the plants
giving the plants do not need to
a daily small dose put their energy in protecting
of concentrated
themselves
UV-light, you fix
this deficiency
against diseases,
they can focus all
and the plants
will remain more their energy on
production.
compact.

Via daily CleanLight applications
the plants will
become more resistant against all
micro-organisms
and insects.

By applying
CleanLight frequently we have
seen that the

In the picture
above it is also
clearly visible that
the natural color
returns when the

plants receive a
daily CleanLight
application. The
CleanLight treated plants did
not receive any
chemical growth
regulator, the
right plant received 3 Bonzi
treatmens per
week. Increasing
the CleanLight
UV-dose or the
treatment frequency will result
in some stress
and an even
more compact
plant.
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Left: with CleanLight, right: control. More active and healthier plants.

Plants which receive a daily
CleanLight UV-supplement
are more active and show a
higher dry matter content. In
the pictures above you can
see that a short daily exposure
time results in a boost for the
plants photosynthesis. The 3-4
seconds of CleanLight UV-light
is very concentrated which is
comparable to a day of
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Left: control, Right: with CleanLight. Wax layer stays intact, fuller color.

sunlight during spring. With
consumption. These effects are
fully automated installations
more visible during the darker
it is possible to do multiple
months.
CleanLight treatments per
day to have even more effect
on the photosynthesis of the
plant. By activating the plants,
the general performance of the
plant improves which results
in less vulnerability for diseases and a more efficient water

Boosting the
photosynthesis
of the plants
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Control, without a CleanLight treatment. Stretchy plants and an uneven growth.
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The effects of sunlight
and especially the lack
of sunlight are often
easily visible during
the young plant /
propagation phase.
Plants are stretchy
because they are
looking for sunlight.
Phototropism is the
growth of a plant in
response to light. This
process is regulated
by auxins. When sunlight is overhead, the
IAA molecules (Indole
Acetic Acid; the main
auxin to be synthesized naturally by
plants) produced by
the apical meristem
are distributed evenly
in the shoot. Once the
sunlight start to reach

they shoot at an angle,
the IAA molecules
move to the far side
and induce elongation
of cells on that side.
The cell elongation
results in the bending
of the shoot toward
the light. By giving
the plants their daily
needs of sunlight via
CleanLight, the plants
remain compact and
uniform in growth.

A uniform
and more
compact
growth.

With a daily CleanLight treatment. Very compact and even growth.
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Increasing
yields and
dry matter
content.
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Leaf dry matter
content (LDMC)
is widely used as
an indicator of
plant resource
use in plant
functional trait
databases. In
general, a higher
LDMC shows a
stronger plant
and a more
efficient absorption of nutrients
and water. In
the results on
the right there
is an increase
of 1.6% in dry
matter contact
visible in Phalaenopsis orchids.
A higher LDMC
often results in
higher yields. By

applying CleanLight on a daily
basis we ensure
that the plants
can focus all
their energy on
growth and they
receive exactly
the amount of
sunlight they
need. This short
exposure time of
a couple of seconds also keeps
the plants clean
from all diseases. The plants
do not need to
find these micro-organisms
which results
in more energy
for growth and
production.

Dry weight %

Dry weight %
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II - 4

Validation of UV treatment with MIPS

3

Results

3.1

Effect of UV-c on symptom development

The quantification of infection symptoms of P. infestans on S. tuberosum cv Agria were not reliable, and
therefore omitted from this report. All data shown were obtained l with cv Frieslander.
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Figure 4. Development of P. infestans infection on control and UV-c treated detached S. tuberosum cv Frieslander
leaves at 5 mJ cm-2 (top) and 10 mJ cm-2 dose (bottom). The control is the average of 10 leaves. The UV-treatment
datapoints are the average of 4 leaves. The error bars indicate the standard error.

Wageningen UR Greenhouse Horticulture, Wageningen
August 2008
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Report number

Figure 4 shows that UV-c at both 5 and 10 mJ cm-2 leads to a strong suppression of the infection development.
At 7 days after inoculation the infected area is reduced by 93% by applying 10 mJ cm-2 UV-c at days 0, 2 and
4. The only exception is the treatment with 5 mJ cm-2 UV-c at days 0, 2 and 4. This was caused by one leaf
with one of the largest infections. Omitting this one leaf from the dataset leads to a result similar to treatments
at day 0 and days 0 and 2.
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II - 5
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Figure 5. Growth analysus of P. infestans infection on control and UV-c treated detached S. tuberosum cv
Frieslander leaves. Data from Fig. 4. The area growth of the control is described by the function Y=a*eb*x with a=
1.564 x10-3 and b=1.281. The Spearman correlation coefficient is 0.9995.

The growth of the infected area increases exponentially (Figure 5). The slope of the lines shows that the rate
of infection is not much influenced by UV-c treatment. The main effect of UV-treatment is a decrease in the
initial area of the infection.

3.2

Effect of UV-c on photosynthesis efficiency

The MIPS measures the photosynthesis efficiency (PE) of the leaf. To check whether UV-c may have a
negative effect on the leaf, the PE of UV-c treated leaves was compared to the PE of control leaves.
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In the figure
on page 17 it is
clearly visible
that an once in
two day CleanLight treatment
results in a 93%
reduction of
fungi in potatoes. By applying CleanLight
on a daily basis
this often reaches a reduction
of 99%. For an
optimal penetration into
the crop we
always use a
moving system,
this ensures an
almost complete exposure
of the plant.
The UV-light
also reflects on
the leaves and
keeps the underneath part of
the leaf above
it also clean.
Through this
daily CleanLight
treatment we
thus ensure that
the plants are

healthy and less
susceptible for
other plagues.
The plants are
stronger and
more resistant
also against insects. If a plant
is healthy and
strong they often do not have
problems with
micro-organisms or other
plagues.

Less
problems
with diseases
and more
resistant
plants
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Figure 6. Photosynthesis efficiency (PE) of control and UV-c treated detached S. tuberosum cv Frieslander leaves
during the course of the experiment. The leaves were not inoculated. Datapoints are the average of 8 leaves. 4. Error
bars indicate the standard error.

Figure 6 shows that the PE of detached control leaves is slowly decreasing over a period of 7 days. The PE of
UV-c treated detached leaves shows a similar trend, but UV-c effects can be seen as short stimulations of
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01.

Higher yields

02.

More potent plants

03.

Less stress of
micro-organisms

By applying CleanLight on a daily basis
the plants will be able to focus all their

UV SUPPLEMENT #21
energy on growth instead of using this
to protect themselves against harmful
diseases.

triggered. This results in more trichome
growth and resin production.

By applying CleanLight on a daily basis
the plants’ defense mechanism will be

the plants will stay free of all diseases.
Which lets the plant focus all of his energy on growth and production.

By applying CleanLight on a daily basis

04.

More resistant against
plagues
By applying CleanLight on a daily ba-

sis the plants will become more active,
healthier and show a higher dry matter
content. This makes the plant less susceptible for plagues.

05.

Uniform and more compact
growth

the plants will receive the exact amount
of sunlight which they need. This results
in uniform and more compact plants.

By applying CleanLight on a daily basis

06.

Restoring the light-menu for
indoor plants

the plants will receive the amount of
UV-light they expect to receive outdoors.
Which results in a restored light-menu.

By applying CleanLight on a daily basis
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07.

Dry method

08.

Easily automated application

By applying CleanLight on a daily basis
the plants will enjoy a clean, fast and

dry desinfectioning treatment. Since
CleanLight is a dry method, the growth of
diseases will not be stimulated by the use
of CleanLight.

the CleanLight technology attainable for
every grower, in every situation.

CleanLight offers different automated
systems for all situations. This makes
E. info@cleanlight.nl
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CleanLight
Fighting diseases
since 2005
Nowadays, CleanLight is a brand known by many
people all over the world. By choosing CleanLight
you too will enjoy all of the advantages of our
innovative technology. Lots of customers have
experienced their CleanLight experience before you,
join our growing community and start creating the
best quality crops.

GET IN TOUCH
info@cleanlight.nl
www.cleanlight.nl
info@stoppowderymildew.com
www.stoppowderymildew.com
+1 (415) 527 0887
+31 317 497 620

