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Biostimulants
 Definitions

 Role in Agriculture?
« Seaweed Extracts
 Plant hormones

* Macro/micro/vitamins/AA/proteins/betaines
 Seaweed extracts

* Peptides

 Algae Extracts

e Other products

* Summary

(GROWT)




Major Categories of Biostimulants
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Market Analysis - Landscape of Biostimulants

Humie substances Humins

B Vitamins Acids
Fulvic acids

Inorganic salts
L Other organic acids

Protei Mycorrhizae,
roteins  Amino acids  Fatty acids/lipids ~ Trichoderma, other

""""""" .f .
PGPR's beneficial fungi

Beneficial = T Peptides o
elements (Si,  Other Cytokinins microbials

Na, Co, efc.) Seaweed / Kel, izobi
Polya Rhizobium
Nitrogenous (S k ’

' Complex
Phosohites.  compounds S geiaines CHCMEREEL | s

s e consortia
Enzymatic  Chitin / chitosan Laminarin, alginates,

extracts ;
Other organic Extra other polysaccharides

cts
matter extracts Polyphenols
Allelochemicals Botanicals

A confusing and complex marketplace
Source: Agricen Sciencas’ analysis of
market anZI','sts? :ur.'e;.' papers gﬂ Efost.:;ulanzs
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Biostimulants
Becoming a very crowded space

Acids: Extracts:

Humins Seaweed/algae extracts
Organic acids Carboxyls

Humic and fulvic acids Polyamines

Amino acids Other OM extracts
Fatty acids/lipids Alleliochemicals
Peptides Botanicals/biopesticides
Microbials: Other:
Mycorrhizae/tricoderma Proteins

Beneficial fungi Nitrogen compounds
Beneficial bacteria Beneficial elements
Rhizobium Phosphites

Polyphenols Inorganic salts

Enzymes Polysaccharides
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Biostimulant:

A substance or microorganism that when
applied to seeds, plants, or in the
rhizosphere, stimulates natural processes to
enhance or benefit nutrient uptake,
nutrient use efficiency, tolerance to abiotic
stress or crop quality and yield.
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Biostimulants/Biologicals

Projections show that by 2035, Biologicals could make
up 25% of the total global crop protection market ,with
an anticipated market size of $30 billion annually (in
context, the 2023 herbicide market size Is approximately

$33 billion)
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While Biologicals currently occupy a smaller share of the
market, three major drivers are expected to fuel rapid
adoption over the next decade:

Sustainability and regulatory changes

Across the globe, farmers are focused on feeding a growing
population while managing the change in society and
consumer preferences, policies, and regulations, prompting the
agriculture industry to explore alternative solutions to improve

plant productivity. |
Biological products are being developed to meet these new

standards by minimizing environmental impact while
supporting plant health.

R&D investment and innovation

Complementary agronomic benefits
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While Biologicals currently occupy a smaller share of the market,
three major drivers are expected to fuel rapid adoption over the
next decade:

Sustainability and regulatory changes

R&D investment and innovation

The agriculture industry has seen a steady increase in R&D
Investment, especially in Biologicals. This commitment to
Innovation is enhancing the range of effectiveness, and
applicability of Biologicals, making them more reliable and
accessible for Canadian farmers.

Complementary agronomic benefits
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While Biologicals currently occupy a smaller share of the market,
three major drivers are expected to fuel rapid adoption over the
next decade:

Sustainability and regulatory changes

R&D investment and innovation

Complementary agronomic benefits

On-farm adoption of Biologicals will ultimately be driven by product efficacy. As
profitability continues to be a top driver, the pressure is on for growers to
maximize their return on investment. Biologicals provide a unique opportunity to
enhance the efficacy of current practices, by providing complementary solutions
that allow farmers to reap benefits from both biological and conventional

products.
(GROW IT)
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The functional diversity of plant peptides

Reproduction

Cell proliferation and
expansion

Stress response |

Development of vascular
tissues

Stomata dewelﬂgment

Tawormnina et al. 2015 Tha
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Peptides are signaling molecules

@ ?

§What are the Key Benefits?§
1. Mitigates risk of plant stress & improves stress
recovery
2. Enhanced Nutrient Use Efficiency
3. Increased Plant Growth & Vigour
-Lateral Root Promoting Peptides
-Precursor to hormone production

g - ‘-*:'
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Plant Hormones

Plant hormones, nutrients, and hormone co-factors
regulate plant growth and reproduction much like
hormones, nutrition, and vitamins regulate growth
in humans and animals.

Auxin and Cytokinin give birth to new cells. Auxin then directs food
movement to the new cells and with Cytokinin, stimulates cell
growth. Gibberellic Acid, which is made inside the new cell, controls
the rate of movement of food into the new cell and its size.
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N, Ca, P, Zn,
Mg, K, Mn

Abscisic Acid (ABA):
Keeps the seed
domant before
going into the soil.
Gibberellic Acid (GA):
Awakens the seed
from its dormant
state.

Cytokinin:
Promotes shoot
development.
Auxin:

Promotes root
development.

Ca, Cu, Mg, B, Mn

N,Zn, N

Gibberellic Acid (GA):
Promotes cell
elongation and
stem growth.

Cytokinin:

Produced in the
roots and, along with
Auxin, promotes cell
division and lateral
stem development.

Auxin:

Produced in the
shoot and, along
with Cytokinin,
promotes cell division
and influences root
development.

Ca, B, Mg,
Amine N

Gibberellic Acid (GA),
Cytokinin, & Auxin:
Combination of all
growth hormones
regulate seed set
and overall seed
development.

Ethylene:
Triggers ripening and
initiates senescence.

B, Cu, P, K, Mo,
Mg, Amine N

Gibberellic Acid (GA),
Cytokinin, & Auxin:
Growth hormone
levels are completely
depleted.

Abscisic Acid (ABA):
Promotes crop
senescence and
initiates seed
dormancy.

Corteva Agriscience Solutions




X-Cyte™

X-Cyte™ is designed to increase plant resilience and safeguard yield by
proactively protecting crops from heat blast — reducing flower abortion and pod
loss caused by heat stress.

KEY PRODUCT INFORMATION: PRODUCT FEATURES & BENEFITS:

»  Crops™: canola = Protects yield potential by reducing flower
abortion and pod loss during times of excess

* Ingredients: heat.

1ni 0,
e Coiokinin (0.04%) = Improves overall crop resilience by delaying

o ) ) premature senescence caused by heat loss.
»  Timing: fungicide timing, should be applied during
10% - 30% flowering, before the onset of a heat

ovent = Built with the highest quality ingredients, resulting

in guaranteed analysis of actives for consistent

performance, extensive tank-mix compatibility.
*  Product size: 1,000 L tote, 2x 10 L

case

*see label for additional crop registrations

/é C ‘Okl}'l' EVA biologicals ™ Trademarks of Corteva Agriscience and its affiliated companies. growing together
agriscience
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Fortified Stimulate™ Yield Enhancer

Fortified Stimulate™ Yield Enhancer contains a combination of critical plant
growth hormones, strategically formulated to enhance root development, boost
plant growth, and maximize yields.

KEY PRODUCT INFORMATION: PRODUCT FEATURES & BENEFITS:

* Crops*: canola, wheat, pulses = Fortified Stimulate™ Yield Enhancer is the only plant
growth promoter that contains four plant growth
hormones — delivering balanced and improved

* Ingredients: 9\
¢ plant growth. ¥
o Cytokinin (0.009%) ‘;, : :
o Gibberellic Acid (0.005%) » Accelerates and increases root and shoot ' ¥§

development, improving plant competitiveness to
maximize crop potential

-

o Indole-3-butyric acid (0.005%)
o Indole-3-acetic acid (0.005%)

R

= Built with the highest quality ingredients, resulting
+ Timing: seed treatment and/or herbicide timing in guaranteed analysis of actives for consistent
performance, extensive tank-mix compatibility.

* Product size: 1,000 L tote, 2 x 10 L case

*see label for additional crop registrations

'\Q CORTEVA biologicals e™ Trademarks of Corteva Agriscience and its affiliated companies. growing together

agriscience
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Technical features:

Contains: For use on:!

SuperCharge Crop prOdUCtIVIty Wlth YleldOI LY L:jniqumbinatioﬂ of extracts from plants » Wheat, canola and other row crops
and sea 5

™ ; o - . T . TRE + Enriched with trace elements manganase (Mn), Application rate:
YieldON™ is a liquid foliar biostimulant containing a unique combinatio 2inc (Zn) and molybdanum (o) «0.75 L/ac (1.85 L/ hal

of naturally derived ingredients to ‘switch on’ crop productivity.
Application timing:! Tank mix compatibility:!
» Applied at late-season fungicide timing. + YigldON can be tank mixed with pesticides, fertiizers,

. A—— - or any other chemicals. It is advised to conduct a
* Wheat and canola: One appiication with a planned compatibiity test. For more information, refer to the

fungicide at heading/flowering timing, such as product label.
YieldON has the potential to increase yie = Mravis® Ace or Miaus® Brain wheat, and + Add YieldON to the tank last.
S Miravis® Star or Miravis® Bold in canola. ALWAYS
the flow of nutrients and sugars througf read and follow fungicide label directions. Packaging:

* 2 % 10 L case (treats 26.7 acres)

* For all other crops, refer to the product label.
» 450 | tote (treats 600 acres)

YieldON is easily added to a

)\ planned fungicide application’ The Canadian trial results are in!
Yield boost in wheat and canola
15 Increased yield
Yield response in wheat vs by an average
g o fungicide only of almost
28 3 bu/ac
?E : I I
=
3
= __--I..lIIIIIIIII
|
5 I Syngenta Canad Ino. field sonle trinks in whest {n = 17), and replcated smal-plot trinks [n = 3), conductsd in
AR [14] 5K m ME (1], N (1), NS (2], PE{1). Overal avernge of 2 81 buinc yiekd maporse with YiedON. 2021-2024)

Yield response in canola vs
fungicide only

(5]

Increased yield
by an average

of almost

2 bu/ac

Yield response
bu/acre
= o

g

Source: Syngants Canada Inc. fisld scals irisls [0 = 6], and rephcsied smal-plat trisls {n = 7], conductesd
in AB {3), 5K (8. MB (1). Overal averags of 1.8 bu'ag yisld response with YisldOR. (2021-2024)

Periommancs evaluations are besmad on imemal trinks, fisld obsarmtions andior publc information. Dats from muliple looations: and years should be consulied whaneves
possible. Indradual results may vary depending on local growing. soil, and weather condifions.
! Refier b latel for a complete fisting of crops, tank mix information, applcation rates, and application iming.

ELk viEoON |
(GROW IT)




Anti-stress and gr What does Megafol do?
activation with Me

Up-regulation

Plant function

Megafol® 3-0-8 is a liquid foliar of genes

reduce abiotic stresses includir
damage. Megafol is intended t Wound response 62 X
is a readily| available source of 1 Heat stress 5 %
Product benefits: Cold stress 8 X
e Stimulates growth of plants and im Protein synthesis 4 X
* Helps promote balanced vegetativ
e \When applied in times of environm Photosynthesis 10X
actions of the betaines and amino
Nutrient transport 4 X

Contains:
° 3_0_8, |nC|Ud|ng Vltamlns, am|no ac.-luc.r, L D CAL A RS LA DD
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BIOSTIMULANT

— Acadia Plant Health

Advassa supports improved yield
Advassa™ is a new highly concentrated biostimulant for broad . . .
acre and row crops, that fortifies plants against the numercus a n d d efe n d S aga | n St yl e I d ro b b | ng

stressors that can chip away at vield throughout the growing —

seqson. Advassa™ supports improved vield and defends Q Iﬂﬂg H H

against yield robbing impaoacts by supporting root growth and R I m pa Cts by S u p po rtl ng ro Ot

plant establishment, boosting nutrient use efficiency, and /gg e . .

helping plants increase tolerance o environmental stressors :‘i;?’ grOWt h, bOOStI ng n Utrl e nt U Se

like drought, heat, chill, and salinity. == .. .
= - efficiency, and helping plants
= 4

PRODUCT BENEFITS -

Advassa” improves plant establishment, root structure ond mass - i | v i n C re a Se tO I e ra n Ce tO

""/ environmental stressors like

drought, heat, chill, and salinity.

R P

d yield

a” contains natural chelators that bind to

micronutrients leading to improved uptake & transiocation ACTIVE INGREDIENT
within the plant

t production which aids in stress tolerance

by increasing chiorophyl l:-’-:du-:n:w;ﬂ_ THE FOLLOWING ARE JUST A FEW OF THE BENEFICIAL COMPLEX SUGCARS, NUTRIENTS AND
OTHER COMPOMENTS THAT ARE PRESENT IN OUR PRODUCTS:
A Fucoidans (Fepe)

lerance to abiotic stress conditions such as @ Mannitel

Alginic Acid

®

heat, chill, salinity, and drought.

o Helps regulate water loss through stomata in times of
drought which improves moisture retention & redu

o Increases plant solt folerance in both saline soils and
rrigation

(GROW IT)
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*HELLO NAT

Enhanced Fertilizer for Improved Crop Development and Quality

After extensive research, the Italpollina team developed the NUTRIMYR line of products - which combine high quality fertilizer
with micronutrients and vegetal peptides for complete and balanced nutrition. Our NUTRIMYR products guarantee nutritional

e?ﬁciency. NUTRIMYR peptides are quickly absorbed and translocated in plants, carrying out their functions within a few hours
of application.

PLANT STIMULATING PEPTIDES (PSP): / ¢ :\
NUTRIMYR products have a high concentration '
GUARANTEED ANALYSIS of PSPs which have been shown to stimulate /r'
Total Nit N the natural bioactivity of plants and enhance the \1’0/
AO al bll r%%er: (h) e effectiveness of fertilizer products. This product pgpripes ARE*
Svla'bal E t th(KZC? (P20s)..oc 2 0% is formulated for quick absorption and withina ~ THEKEYS
oluble Potas | S few hours of application can impact the vigor of
BIOTOR €8 csiicossssosssss sassimmesinivivsss iseismntonississsisnsissasasisasaisiiiaiss 1.0% plants.
. ) . + STRESS PROTECTION - increases tolerance to and
Derived from: Vegetal protein hydrolysate, urea, recovery from stresses such as herbicides, temperature
potassium nitrate, potassium phosphate, boron drought, salinity, low light and more { ;

ethanolamine
BIOSTIMULANT - stimulates the plants natural processes
and boosts metabolism efficiency to induce yield increases
and improved crop quality.

NUTRITIONAL - facdilitates nutrient uptake, translocation
and use; increases water use efficiency; enhances soil
fertility by fostering the development of beneficial micro-
organisms.

(GROWIT)




2. PhycoTerra FX 2‘ PhycoTerra

PhycoTerra® and PhycoTerra® FX improve the unique
microbiome of plant leaves (phyllosphere) with an inert
microalgae superfood.

This key food source feeds the microbes that provide
nutrient acquisition, reduced leaf desiccation and abiotic
stress relief. Well-fed microbes create a unigue mode of
action with proven on-farm results.

heliae

AGRICULTURE

(GROWIT)




(GROWIT)

PhycoTerra

PhycoTerra:

Feed your Soil Microbes
Increase Soil Aggregation
Increase Water Holding Capacity
Optimize Nutrient Availability
Contributes to Increased Yields




Defy Durum — Swift Current, SK (2024)
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DK400TF Canola — Swift Current (2024)

Bu/acre
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2022 FCL — WCA Biostimulant Comparison in Duru

Yield kg/ha

2450

2400

2350

2300

2250

2200

2150

2100

o 1 2 3 4 5

Treatment Product Rate

1 Check n/a
2 Nutrimyr (5-15-5) @ herbicide 1L/ac (404ml/ac)
3 PhycoTerra + UAN @ seeding 1L/ha (25N)
4 Acadia (Advassa) @ 2-6 leaf stage 300ml/ac + surfactant
5 Liquid Fert (UAN) @ Herbicide ~30-35N

(GROW IT)
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Utrisha'n Other Products

Methylobacterium symbioticum

Increased Yield Potential

The active ingredient in Utrisha® N is a nitrogen-fixing bacterium that
supplies needed nitrogen to crops throughout the growing season. This
helps increase yield potential and, in fact, field trials show farmers who use

Utrisha N grow more bushels per acre. For example, soybean farmers see

an average increase of 2.5 bushels per acre and corn farmers see an

average increase of 5 bushels per acre.

How Utrisha N Works:

1. Utrisha N enters the plant through the stomata and colonizes in the

leaf cells.
2. Itthen converts N, from the air into ammonium, resulting in a

constant supply of nitrogen to the plant.

No plant energy is required for this process.

Application flexibility — Foliar applied
(GROWIT)
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V¥ Envita

Stay one step ahead of your plant’s
nitrogen needs

Envita® biological

Envita® is a liquid nitrogen-fixing biological product that features the bacteria Gluconacetobacter
diazotrophicus (Gd) - a naturally occurring food-grade bacteria that enables a unique mode of
nitrogen fixation in a wide variety of crops.

(GROW IT)




Humic Acid:

e Largest and most stable fraction of humic substances

* Obtained from decomposed OM

* Improve soil structure and enhance water-holding capacity, aeration and drainage
* Increase CEC, increasing nutrient retention and availability

* Used as soil amendments to enrich soil with OM and improve nutrient availability

Fulvic Acid:

* Smaller and more soluble fraction of humic substances resulting from
further breakdown of humic acids

* Promote nutrient uptake within plants by chelating minerals and making them
more mobile.

* Enhance photosynthesis and enzymatic activities in plants

* Improve soil structure and water retention.

(GROW IT)




Humic Products:

Key benefits to agriculture

* Improve soil structure and enhance water-holding capacity,
aeration and drainage

* Increase cation exchange capacity

* Fertilizer Efficiency

* Seed germination and root development

* Stress management

* Bio-stimulant properties

* Foliar application

(GROWIT)




Making the most of Biostimulants

Good agronomy!!

Weed control — pre-seed
Proper seeding rate and placement/good clean seed
Soil test! e
Optimize nutrients — 4 R’s
Weed control — in-crop
Insects/disease control
Inoculants for pulses

(GROW IT)



Making the most of Biostimulants

Do your homework

* Choose products from companies that spend $$
in replicated research trials.

* Talk to your agronomist/ company rep




Ken Wall =
306<750-7711
Ken.wall@fel.crs .

S L

-

-~ | Questions?

(G ROW IT)
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