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Biopolymer-Stabilized Emulsions for the Encapsulation of
Trichoderma Conidia Towards Biological Control
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Trichoderma spp.

FIGURE 1: How Trichoderma can impact plant health
Increases crop yield
. . . . . . under stress conditions
Soil-borne symbiotic fungi which stimulates T

plant growth & defense responses A

nematode

Out-competes plant-pathogenic species

Y
Trichoderma

One of the most commercially successful
class of biological control agents (BCAs)

Attacks nematode eggs
and second-stage juveniles

Commercial formulations require:
- V|ab|e prOpagU|eS (Conidia) Increases secondary root
- Effective delivery system development to boost

nutrient uptake Recognizes and attacks

harmful plant pathogens pathogen fungus

Increases plant disease defenses

Q]’een’s UniverSit_y G. Siemering et al. 2016 The Value of Trichoderma for Crop Production. University of Wisconsin-Extension.
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Formulation Development
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S. Peil et al. Materials Today Bio 2020 7, 100061
Y. Martinez, K.J. De France et al. In Revision 2023
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« Encapsulate conidia in a carrier
substance & process to retain dormancy

« Upon application, conidia germinate to
effect control

: Pathogen
¥ szdecomposition

Fungal pathogen

Trichoderma germination

Enzyme
as antagonistic treatment

release

encapsulated
Trichoderma spore
(resting state)



Biopolymer-stabilized emulsions for
encapsulating 7richoderma conidia
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Biopolymer Selection: Viability

« Aqueous biopolymer suspensions
mixed with Trichoderma conidia &

stored for up to 6 months

« Growth media added to promote
germination - viability
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Agar 220 4 08.2
CMC 240 18 93.0
CNF 228 6 97.4
CNC 225 13 04.5
Pectin - — —
Xanthan — - _

Q]‘een’s University Y. Martinez, KJ. De France et al. Applied Microbiology and Biotechnology 2023 107, 1465-1476
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Biopolymer Selection: Delivery N
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Emulsion Formulation

Maximize emulsion stability

— Biopolymer concentration t
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Emulsion Formulation

Maximize emulsion stability 0.3 Wt agar 30:70

— Biopolymer concentration
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Agar-stabilized Canola oil-in-water emulsions
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Trichoderma encapsulation

Vortex mix post-emulsification
— Slight increase in droplet size
- Some sedimentation in agar-

stabilized formulations
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« CNC and (in particular) agar are effective stabilizers of Trichoderma conidia

« Agar-based emulsion formulations remained stable for up to 6 months and
were able to encapsulate viable conidia (100% at 3 mo., ~70% at 6 mo.)
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