MicrobeBio’

WHY
MICROBEBIO®

X8™ CAN
CONTROL GOLDEN
APPLE SNAILS:

A SUSTAINABLE
SOLUTION TO AN
INVASIVE PEST




MicrobeBio® X8™ employs a
multi-pronged approach to control
Golden Apple Snail (Pomacea

spp.) infestations in rice fields and
other ecosystems, combining direct
suppression of snails, environmental
optimization for their natural
predators, and enhancement of
overall ecosystem health. This
comprehensive strategy leverages a
proprietary consortium of beneficial
microorganisms and fungi to ensure
long-term protection while maintaining
ecological balance. Below is a detailed
explanation of how MicrobeBio® X8™
achieves this, focusing on its direct
and indirect mechanisms, its role in
fostering a balanced ecosystem, its
benefits to beneficial microbes, and
its commitment to environmental
safeguarding.

© 2026 Microbebio - All Rights Reserved | 2
-

- ¢ WWW.microbebio.com



MULTI-PRONGED
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MicrobeBio® X8™ tackles Golden Apple Snail infestations through a holistic, biologically driven strategy that targets snails directly
while creating conditions that support their natural predators and strengthen the ecosystem. The key components of this approach are:

A. DIRECT SUPPRESSION OF GOLDEN APPLE SNAILS

MicrobeBio® X8™ contains a diverse array of
microorganisms, such as Bacillus subtilis, Trichoderma
harzianum, and Pseudomonas fluorescens, which produce
bioactive compounds that directly impact snail physiology and
population dynamics:

. Bioactive Metabolites and Enzymes: Bacillus subtilis
produces lipopeptides, bacteriocins, and other secondary
metabolites that disrupt snail reproduction and survival.
These compounds may interfere with snail egg development
or weaken adult snails, reducing their reproductive capacity
and population growth.
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. Fungal Antagonism: Trichoderma harzianum and
entomopathogenic fungi (e.g., Paecilomyces lilacinus) produce
enzymes like chitinases that degrade chitin, a key component of
snail eggshells and mollusk tissues. This can reduce egg viability
and weaken snail defenses, making them more vulnerable to
environmental stressors.

. Microbial Competition: Pseudomonas fluorescens and

P. aeruginosa compete with snail-associated microbes in the
rhizosphere and aquatic environments, limiting the availability of
nutrients and organic matter that snails rely on for feeding. This
competitive exclusion reduces snail fithess and population growth.

These direct mechanisms target the snails’ life cycle, particularly
their reproductive and feeding stages, to suppress their numbers
without relying on toxic chemicals.

WWW.microbebio.com
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B. CREATING AN ENVIRONMENT CONDUCIVE TO NATURAL PREDATORS

MicrobeBio® X8™ fosters an ecosystem that supports the natural predators of Golden Apple
Snails, enhancing biological control:

. Balanced Microbiome: The microbial consortium in X8™, including nitrogen-fixing
bacteria (Azotobacter), phosphate-solubilizing bacteria (Pseudomonas), and saprophytic fungi
(Trichoderma), improves soil and water quality by decomposing organic matter and balancing
nutrient cycles. This creates a healthier habitat for snail predators such as birds (e.g., herons,
egrets), fish (e.g., Synodontis spp.), amphibians (e.g., frogs), and predatory insects.

. Enhanced Food Webs: By promoting microbial diversity and organic matter
breakdown, X8™ supports the growth of microorganisms and small invertebrates that serve
as food for snail predators. For example, improved soil health leads to increased populations
of aquatic insects and microorganisms, which attract fish and amphibians that feed on snails.

. Reduced Chemical Interference: Unlike chemical molluscicides, which can harm
non-target organisms like fish and birds, MicrobeBio® X8™ is non-toxic and biodegradable.
This ensures that predator populations remain unaffected, allowing them to thrive and
naturally regulate snail populations.

. Plant Vigor and Habitat Structure: The formula enhances plant growth through
nutrient uptake facilitated by Azotobacter and Trichoderma. Healthier rice plants and
surrounding vegetation provide better cover and nesting sites for birds and other predators,
indirectly supporting their presence in the ecosystem.

By optimizing the environment for natural predators, MicrobeBio® X8™ amplifies biological
control, reducing reliance on external interventions.
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C. STRENGTHENING ECOSYSTEM RESILIENCE

MicrobeBio® X8™ enhances the overall health of the ecosystem, making it less
susceptible to snail infestations:

. Improved Soil Health: Microbes like Bacillus subtilis and Trichoderma
harzianum improve soil structure, increase organic matter content, and enhance
nutrient availability. Healthier soils support robust plant growth, reducing the
vulnerability of rice seedlings to snail damage.

. Plant Defense Activation: Microorganisms such as Pseudomonas fluorescens
trigger induced systemic resistance (ISR) in plants, priming them to produce defense
compounds (e.g., phenolics, pathogenesis-related proteins). These compounds
make plants less palatable to snails and more resilient to herbivory.

. Reduced Snail Food Sources: Saprophytic microbes in X8™ accelerate

the decomposition of organic debris and algae, which are primary food sources for
Golden Apple Snails in flooded rice fields. By limiting food availability, X8™ indirectly
suppresses snail populations.

This ecosystem-level approach ensures long-term protection by addressing the root
causes of snail infestations while promoting ecological stability.

WWW.microbebio.com © 2026 Microbebio - All Rights Reserved | 6



Fra® AN i TR e ¥ L
AR N ety
E et g A # @ ¢
1 % o Sl
> -
L - - e s . & 4
L] ’.- ¥
LI - S 1
| - d '-'3 t‘:« L
T - “’#.l‘- = i
ey, o ~ T g e, < .
- e e T -
- N -,_
‘\ = -,

BALANCED ECOSYSTEM:

MINIMIZING CHEMICAL PESTICIDES

MicrobeBio® X8™ minimizes the need for harmful chemical pesticides, preserving ecological harmony:

o Eco-Friendly Alternative: Chemical molluscicides, such as metaldehyde or niclosamide, are toxic to
non-target organisms, contaminate water sources, and disrupt soil microbial communities. In contrast, X8™ uses
biodegradable, non-toxic microorganisms that target snails while supporting biodiversity.

. Preserving Non-Target Species: By avoiding chemical residues, X8™ protects beneficial organisms like
pollinators, soil microbes, and aquatic fauna, maintaining the balance of the ecosystem.
J Sustainable Practices: The use of X8™ aligns with integrated pest management (IPM) principles,

combining microbial control with cultural practices (e.g., draining fields, transplanting older seedlings) and biological
controls (e.g., ducks, fish). This reduces environmental disruption and promotes long-term sustainability.

By fostering a balanced ecosystem, MicrobeBio® X8™ ensures that snail control does not come at the expense of
environmental health.
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BENEFIT TO
ALL MICROBES:

FOSTERING
A THRIVING
MICROBIAL
COMMUNITY
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MicrobeBio® X8™ is designed to enhance the growth and vitality of beneficial microorganisms, creating
a robust soil and aquatic microbiome that supports snail control and ecosystem health:

KEY MICROORGANISMS:

» Paecilomyces lilacinus: This entomopathogenic fungus targets snail eggs and juveniles, reducing
population growth. It also parasitizes other soil pests, contributing to overall pest suppression.

* Entomopathogenic Fungi: Fungi like Beauveria bassiana or Metarhizium anisopliae produce toxins
that weaken snails and other pests, enhancing biocontrol.

» Pseudomonas fluorescens and P. aeruginosa: These bacteria produce antimicrobial compounds
and siderophores that limit the growth of snail-associated pathogens and compete for resources,
reducing snail fitness. They also promote plant growth through phytohormone production.

» Bacillus subtilis and Trichoderma harzianum: These microbes improve soil fertility, decompose
organic matter, and suppress pathogenic fungi, creating a healthy environment for plants and
predators.

MICROBIAL SYNERGIES:

The diverse microbial consortium in X8 ™ works synergistically to enhance soil health. For example,
Azotobacter fixes nitrogen, making it available to plants and other microbes, while Trichoderma
improves soil structure, facilitating microbial activity.

MICROBIOME DIVERSITY:

By introducing a wide range of beneficial microbes, X8™ enhances microbial diversity, which is critical
for soil resilience and ecosystem stability. A diverse microbiome outcompetes opportunistic pathogens
and supports the decomposition of organic matter, reducing snail food sources.

This microbial enhancement not only controls snails but also improves soil fertility, plant vigor, and the
overall health of the ecosystem.
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SAFEGUARDING
THE ENVIRONMENT

MicrobeBio® X8™ prioritizes environmental protection, ensuring that
snail control efforts do not harm the ecosystem:

J Non-Toxic and Biodegradable: The microbial formula
degrades naturally, leaving no harmful residues in soil or water. This
protects aquatic ecosystems, which are often impacted by chemical
runoff in rice fields.

J Support for Biodiversity: By fostering beneficial microbes
and supporting natural predators, X8™ maintains biodiversity,
ensuring that ecosystems remain resilient to future pest outbreaks.

. Water Quality Preservation: Unlike chemical molluscicides,
which contaminate water and harm aquatic life, X8™ improves water
quality by promoting microbial decomposition of organic pollutants
and reducing nutrient leaching.

J Climate-Friendly: The use of microbial solutions reduces the
carbon footprint associated with chemical pesticide production and
application, contributing to sustainable agriculture.

This environmentally conscious approach makes MicrobeBio® X8™
a safe and effective choice for snail control.

WWW.microbebio.com © 2026 Microbebio - All Rights Reserved | 9




PRACTICAL APPLICATION
AND INTEGRATION

To maximize the effectiveness of
MicrobeBio® X8™ in controlling
Golden Apple Snails, farmers and
land managers should:

. Apply Early: Use X8™ during
seed soaking (e.g., with MicrobeBio
Vigor Shield) or at planting to
establish a robust microbial
community before snails become
active. Follow-up applications during
key growth stages (e.g., tillering)
maintain microbial activity.

. Integrate with IPM: Combine
X8™ with cultural practices, such as
draining fields during the seedling

stage (1-30 days) to reduce snail
mobility and egg-laying, and
biological controls like ducks or
snail-eating fish.

. Monitor Snail Activity:
Regularly check for snail eggs and
adults, particularly 10-15 days
after seeding, to assess the need
for additional interventions.

. Enhance Soil Health:
Ensure proper land preparation
and drainage to complement
X8™’s soil-enhancing effects,
creating an environment less
favorable for snails.




MicrobeBio® X8™ offers a comprehensive, eco-friendly
solution for Golden Apple Snail control through a multi-
pronged approach that directly suppresses snails, supports
their natural predators, and strengthens ecosystem
resilience. By harnessing beneficial microorganisms like
Bacillus subtilis, Trichoderma harzianum, Pseudomonas
fluorescens, and Paecilomyces lilacinus, X8™ creates a
balanced microbiome that enhances soil health, promotes
plant vigor, and reduces snail food sources. Its non-

toxic, biodegradable formula minimizes environmental
impact, preserves biodiversity, and aligns with sustainable
agriculture practices.

By choosing MicrobeBio® X8™, farmers and land
managers can protect their ecosystems from snail
infestations, nurture beneficial microbes, and cultivate
ecological harmony. For more information on implementing
X8™ in your snail control strategy
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GROW CLEANER.
GROW STRONGER.
GROW WITH MICROBEBIO.

#MicrobeBioX1 #NematodeControl #SoilHealth
#BiologicalFarming #RegenerativeAgriculture
#MicrobialDefense #RootProtection
#SustainableFarming #EcoFriendlyAgriculture
#Plantimmunity

THIS REVIEW WAS SUPPORTED BY
MICROBEBIO. FOR INQUIRIES,
VISIT WWW.MICROBEBIO.COM.
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