INSECT SUPPRESSION
IN THE ROOT ZONE

POWERFUL TECHNOLOGY OF NATURE
Exclusive to PRO-MIX® BIOFUNGICIDETM +
MYCORRHIZAETM growing media products,
growers will benefit from plant protection against root
diseases caused by specific root pathogens, plant
growth enhancement from MYCORRHIZAE,
and insect suppression – recently approved by
the EPA (U.S. Environmental Protection Agency) –
aimed at fungus gnats and thrips.
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FEATURED PRODUCTS
The insect suppression solutions for greenhouse production will show this new claim tag on
the front of the USA eligible PRO-MIX® bags over next months, no changes for the product
codes, exception for Oregon and California, waiting for registration,
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THE
VALUE-ADDED
COMBINATION

+

The use of fertilizer and
water. Increase resistance
to stresses. Improve plant
strength and productivity.
Optimize plant growth
rate and uniformity.

HOW DO THEY
POSITIVELY INFLUENCE
THE PLANT?
By enhancing root system

+

+

By reducing incidence of
plant root diseases
(Fusarium, Pythium and
Rhizoctonia) and risk of
pathogens to develop
resistance to chemical
fungicides.
Certain insects, including
fungus gnats and thrips
that pupate into the
growing media, by
suppressing their food
sources and plant
susceptibility.
(EPA Reg #: 74267-4)

growth and creating a
network of filaments,
mycorrhizae help plants with
uptake of nutrients, such as
phosphorus and certain
micronutrients. In exchange,
the plant provides carbon to
the fungus and, by extension,
to the root microbiome
including our Bacillus pumilus
growing along the
mycorrhizal hyphae. The
symbiotic relationship
between fungi and plant

=

INCREASED YIELD

results in overall improved
plant growth.

WHAT ARE ACTIVE
INGREDIENTS?
MYCORRHIZAE
TYPE OF MICROORGANISM: Fungus
Technology PTB297
Glomus intraradices

BACILLUS
TYPE OF MICROORGANISM: Bacteria
Technology: PTB180
Bacillus pumilus
Biofilm

Root
Stimulation

Mycorrhizal hypha

Bacteria population

Mycorrhizae attach to the plant root system to
develop a network of intra and extra-root filaments
(hyphae) that explore the growing medium, giving
plants access to more nutrients and water.

Bacillus bacteria stimulate the root system of the plant
by inducing the proliferation of root hairs which favor
the absorption of nutrients. They produce lipopeptides,
organic surfactants, which form a biofilm around the
root system to ensure its protection.

 Expand root system growth

 Faster seed germination and plant establishment

 Enhance water and nutrient uptake

 Stimulate the root system development
(increase number/extension of root hairs)

 Increase plant resistance to
environmental stresses (drought,
compaction, salinity, low fertility)

 Enhance water and nutrients uptake

 Reduce transplant shock

 Increase plant tolerance to environmental stresses
(drought, salinity)

 More efficient nutrient use

 Strengthen plant disease resistance

EXPERTISE
MAKES A DIFFERENCE
Premier Tech has 35 years of Innovation, Research & Development (IR&D) programs including
commercial offers integrating proven and established value-added active ingredients.
The organization relies on the distinctive know-how developed by its research teams, which
incorporates the highest quality control, to offer superior, high-performance products.

IR&D

A highly experienced,
trained team of more
than 75 team
members from various
fields collaborate to
maximize research
efforts and find
innovations to
develop into effective
breakthrough
products.

PRODUCTION

Scientific, innovative
methods for the
production of
mycorrhizal fungi,
rhizobium and
Bacillus under two
production processes:
solid and liquid.
They are
characterized by:
• No contamination;
• Aseptic and strictly
controlled
environment
• Large-scale
manufacturing
production
• Consistent high
quality

FORMULATION

Our know-how makes
it possible to adapt
formulations with
multiple active
ingredients, various
concentrations and
specialized carriers
tailored to different
crops and application
methods.
• Materials compatible
with the choices and
combinations of
active ingredients
• Formulations that
ensure survival from
manufacturing, to
storage to use
• Quality control that
guarantees
consistency and
performance of
active ingredients

QUALITY CONTROL

At Premier Tech, the
quality of active
ingredients is
controlled at every
step of production
until the application
by the client. These
controls are done by
visual, biological,
physical and
chemical analysis.

APPLICATION

The concentrated
Active Ingredients are
incorporated into
substrates:
• Compatibility with
plants, required
equipment and any
other input used in
the crop
management
(pesticides,
fertilizers, active
ingredients);
• Eligibility of the
organic
certification;
• Adequate storage
conditions.

MODES OF ACTION
HOW IT WORKS?
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HOW IT WORKS?
Do you know the PRO-MIX® PLUS
modes of action that suppress
insect pests?
ACTIVATING DEFENSE RESPONSES.
It is now well known that mycorrhizal fungi can improve the performance of individual plants,
plant community structure, plant productivity and optimize nutrient cycling (Smith and Read,
2008). Mycorrhizae can also activate defensive chemistry of plants, either by providing
resources for the manufacture of defensive compounds or by directly affecting gene
expression and plant defense signaling. In their review article, Pineda et al. (2010) discussed
discoveries on plant mediated interactions between beneficial belowground microbes and
aboveground insects. More recent studies highlighted specifically local interactions between
arbuscular mycorrhizal fungi (AMF), roots and fungus gnat larvae (Vannette and Rasmann,
2012) or others root-feeding insects in the rhizosphere (Johnson and Rasmann, 2015).
Mycorrhizae could increase structural defense, improve plant tolerance to the effects of root
feeders and suppress the colonization of roots by non-mycorrhizal fungi or fungi serving as
an alternative food source.
SUPPRESSION OF FOOD SOURCES.
Pioneering laboratory work from Kuhne and Heller (2010) mentioned that fungus gnats do
not lay their eggs randomly on moist surface of growing media. They preferably laid their
eggs on hyphae of certain phytopathogenic fungi (Botrytis cinerea, Fusarium species and
Phoma betae) on which their larvae will feed rather than on other fungi or soil bacteria (B.
pumilus). Additional findings from Braun et al. (2012) demonstrated strong ovipositional
preference of adult fungus gnats for plant pathogenic oomycetes (Pythium spp.) and other
microorganisms, including Thielaviopsis basicola, and the geranium-infecting bacterium
Xanthomonas campestris pv. pelargonii, both in pure culture and in association with plant
seedlings. Another study from Cloonan et al. (2016) also showed that females are attracted
to the parasitic green mold, Trichoderma aggressivum, one of the most severe fungal
pathogens in white mushrooms production. Reducing the fungal food sources of fungus gnats
in our PRO-MIX® PLUS suppressive growing media, by the action of Bacillus pumilus bacteria,
would have an indirect suppressive effect on insect populations. Premier Tech has conducted
research trials between 2013 and 2017, and confirmed this hypothesis with PRO-MIX® PLUS
(Gravel and Naasz, 2019).
REDUCING PLANT SUSCEPTIBILITY.
Several studies conducted on western flower thrips suggested that high fertilizer levels may
stimulate pest reproduction by providing insects high levels of organic nitrogen, stored in
plant tissues (Chau et al., 2006; Chau and Heinz, 2006; Spiers et al., 2011). Premier Tech is
currently conducting additional trials to further confirm if reduced nutrient regimes and
biostimulant treatments (Bacillus pumilus and Glomus intraradices fungi contained in PROMIX® PLUS) could reduce thrips population growth without negatively affecting plant quality.

ARTICLES
DATA & FACTS BACKED BY SCIENCE
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WHAT IT IS?
INSECT SUPPRESSION
IN THE ROOT ZONE

The powerful technology of nature
PRO-MIX®BIOFUNGICIDETM + MYCORRHIZAETM offers growers the benefits of plant protection from
root diseases caused by specific root pathogens, plant growth enhancement from MYCORRHIZAE,
and insect suppression – recently approved by the EPA (U.S. Environmental Protection Agency) –
aimed at fungus gnats and thrips. All of these benefits are exclusive to PRO-MIX®BIOFUNGICIDE +
MYCORRHIZAE growing media products.
Ed Bloodnick Horticulture Grower Services Director
Premier Tech

Through years of research on active
ingredients, Premier Tech has
developed products with an optimal
combination of BIOFUNGICIDE
(Bacillus pumilus) and MYCORRHIZAE
(Glomus intraradices). PRO-MIX
BIOFUNGICIDE + MYCORRHIZAE is a
line of growing media products that
includes active ingredients protecting
plant root from harmful pathogens
and enhance plant growth. Basically,
the bacillus is a natural bacterium
that suppresses the pathogens

Fusarium, Pythium and Rhizoctonia
that cause plant root disease, crown
rot, and seedling rot disease.

Bacillus modes of action:
at the beginning, it colonizes the root system and
grows on the roots. It helps to produce a physical
barrier that prevents the pathogens from growing
into the root system. Then, it produces a natural
antibiotic which helps to suppress these organisms
as well.
MYCORRHIZAE
is a beneficial fungus that forms a symbiotic
relationship between natural fungi and plants. The
fungus colonizes the root system of plants, living
off the nutrients, sugars and carbohydrates that
are exuded by the plant to feed itself. Then, the
fungus will grow out past the root system, into
surrounding soil or soilless media environment
where the plant roots are not present, to access
water and nutrients to transfer them to the plant.
The BIOFUNGICIDE used in PRO-MIX products also
acts to suppress certain insects in the root zone.
Fungus gnats and thrips are a common problem
for growers. PRO-MIX acts at the source of the
insect infestation with bacteria that are already
formulated in the growing media, making life
easier for growers.

The control of insects

Insect Suppressing Fungi

Over the years, various biological controls
have been developed and used by
commercial growers for the control of
insects above soil line. The natural enemies
of insect pests are categorized as
predators, parasitoids, and pathogens.
Predators catch and eat their prey,
compared to parasitoids that lay their eggs
on, in or near their host insect to later feed
on them. Pathogens are insect diseasecausing organisms that infect insects
causing them to become sick or interfere
with their normal processes. While chemical
pesticides ‘control’ insects, biological
controls ‘suppress’ insects and offer another
option in the grower’s ‘tool bag’. This is of
interest for growers wanting to reduce the
amount of chemical pesticide applications
and for growers of organic crops. However,
biological control of insects below soil line in
the root zone can be a greater challenge,
since there have been less options available.

Some of insect-pathogenic fungi that
can be used as microbial control agents
for potting soils and growing media
include Beauveria spp, Metarhizium spp
and Paecilomyces spp. All three genera
are naturally occurring and found
around the world. All have different
species and isolates that suppress
different host insects. These fungi are
effective for the suppression of some
root zone insects, as labelled; however,
they are not available in preformulated
growing media and must be applied by
the grower during the crop cycle.
These are live organisms and care must
be taken for their handling, storage and
use for effective insect suppression.
Keep in mind that fungi are less robust
than bacteria and may have
compatibility interaction with certain
chemicals that could render them
useless. Therefore, growers should
contact the specific manufacturer or
dealer for specific storage and use
recommendations to apply them.
Insect Suppressing Bacteria
Early work in the 1990s, suggested that
certain types of Bacillus spp bacteria
could suppress certain soil insects.
Interestingly, PRO-MIX® BIOFUNGICDE +
MYCORRHIZAE, containing Bacillus
pumilus bacteria, was introduced to the
market more than 10 years ago. Over the
years, Premier Tech Horticulture received
reports from growers indicating
reduction of fungus gnats and thrips in
their greenhouse crops.

A series of research experiments conducted
over many years included several shortterm bedding crops and long-term
ornamental crops (cyclamen, poinsettia).
Research results indicated that PROMIX®BIOFUNGICDE +
MYCORRHIZAE suppresses both insect pests,
fungus gnats and thrips, to an average level
of 30% and 22% respectively during the
whole crop growing period. We also
observed a reduction of fungus gnat
infestation that could reach up to 67%, for a
specific time during plant culture. By
reducing the fungal food sources of certain
root zone dwelling insects with Bacillus
pumilus bacteria, there is an indirect
suppressive effect on insect populations.

Reduction of Fungus Gnats for Begonia
crop. Note the reduced population of fungus
gnats on PRO-MIX® BX BIOFUNGICIDE +
MYCORRHIZAE yellow card.
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PRO-MIX® PLUS has been enriched with Bacillus pumilus
bacteria that colonize developing root systems and
suppress disease-causing organisms, such as Pythium spp.,

Fusarium spp. and Rhizoctonia spp., and certain labeled
insect pests, such as fungus gnats (Bradysia spp.) that
attack root systems, and western flower thrips
(Frankliniella occidentalis) that pupate into the growing
medium. As the root system develops, the bacteria grow
within the rhizosphere and extend the protection
throughout the growing season. The bacteria also act as a
biostimulant and develop with the plant root system as it
grows. As a result, a vigorous root system is established,
which results in more uniform plant stands after
transplanting. In addition, the Glomus intraradices fungi
contained in PRO-MIX® BIOFUNGICIDE + MYCORRHIZAE
products colonize root systems, working in symbiosis with
plants. The endomycorrhizal fungi benefits the host plant
by increasing acquisition of water and nutrients (especially
phosphorus, copper and zinc) by forming an extensive
mycorrhizal hyphal network that attaches to the plant
root system. In exchange, the plant provides carbon to the
fungus and, by extension, to the root microbiome including
our Bacillus pumilus. This symbiotic relationship between
fungi and plant results in overall improved plant growth.

POWERFUL
TECHNOLOGY
OF NATURE
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Exclusive to PRO-MIX® BIOFUNGICIDETM + MYCORRHIZAETM
growing media products, growers will benefit from
plant protection against root diseases caused by
specific root pathogens, plant growth enhancement
from MYCORRHIZAE, and insect suppression – recently
approved by the EPA (U.S. Environmental Protection
Agency) – aimed at fungus gnats and thrips.

VALUE-ADDED
COMBINATION
THESE ACTIVE INGREDIENTS WORK
TOGETHER TO ENHANCE PLANT
PERFORMANCE, QUALITY AND YIELD
PRO-MIX® growing media are enriched with high performance active ingredients, MYCORRHIZAETM
(Glomus intraradices) and BIOFUNGICIDETM (Bacillus pumilus). Exclusive to PRO-MIX® BIOFUNGICIDETM +
MYCORRHIZAETM, ENHANCE plant growth with MYCORRHIZAETM, PROTECT against root diseases caused by
specifc root pathogens, and also SUPPRESS fungus gnats and thrips. (EPA Reg #: 74267-4)
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MYCORRHIZAE

ENHANCE

The use of fertilizer and
water. Increase resistance
to stresses. Improve plant
strength and productivity.
Optimize plant growth rate
and uniformity.

PROTECT

By reducing incidence of
plant root diseases (Fusarium,
Pythium and Rhizoctonia)
and risk of pathogens that
develop resistance to
chemical fungicides.

SUPPRESS

Certain insects, including
fungus gnats and thrips that
pupate into the growing
media, by suppressing their
food sources and plant
susceptibility.

MY
CO

UNTREATED

BACIL

LU S

© Premier Tech Ltd, 2020. All rights reserved.

SPORE

100 μm

ARBUSCULE

VESICLE

BACILLUS

5 μm

ROOT HAIR

Product availability may vary depending on the US region.
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