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• BIOLOGICALS/BIOSTIMULANTS OVERVIEW

• HORMONE BASICS & THEIR PURPOSE

• HOW HORMONES CAN IMPROVE ALFALFA YIELD & 
QUALITY 
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“We are pleased to officially welcome Symborg and Stoller 
employees to Corteva. We believe their knowledge and 
expertise, combined with Corteva’s innovations 
capabilities, will come together to form a leading 
Biologicals Business ready to accelerate and grow with 
the rapidly expanding biologicals market.”

-Chuck Magro, Chief Executive Officer, Corteva Agriscience

BUILDING A BIOLOGICALS BUSINESS, TOGETHER
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What are Biostimulants?

• Biostimulants are a branch from biologicals that  help trigger natural processes 
inside plants and can complement existing farmer practices to produce a 
healthy, sustainable crop while also protecting the environment (Corteva, n.d.).

• Biostimulants help plants do what they already do naturally, so they perform those 

processes better and more efficiently. Different biostimulants work in different ways, 

helping plants maximize nutrient use and reduce abiotic stress responses for improved 

growth and resilience (Corteva, n.d.)
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Benefits of Biostimulants?

(Corteva, n.d.)



Plant Hormones:
POWERFUL Molecules
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Ideal Yield with no Stress

Sales & Marketing SUSA

Stress
100%

30%

Stress

Stress

Po
te

nt
ia

l o
f G

en
et

ic
 

Ex
pr

es
si

on

Losses of 70% +

Germination Flowering & seed 
development

Grain Fill Maturity & 
Harvest

Vegetative growth

 Moisture extremes
 Nutritional imbalance
 Hormonal imbalance
 Sunlight extremes
 Temperature extremes
 Weather damage 
 Weed competition
 Herbicide damage
 Insect damage 
 Disease damage
 Mechanical factors
 Overall Agronomics

Yield Potential and Farm Yield
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The 5 Major Plant Hormones

4.

The Limits of Plant Nutrition

5. Achieving Next-Level Yields

The Roots are the “Brains” of the 
Plant

4 of the 5 major plant hormones are 
produced in the roots of the plant.

New root tips last 7-14 days

The Need:
• Keep the roots actively growing

• Supplement to maintain hormonal balance

The Stoller Approach
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Five Major Plant Hormones

Abscisic Acid
Stomatal regulation
Seed dormancy
Promotes ripening

Ethylene 
Gaseous form
Promotes ripening
Stress hormone

Gibberellin
Cell elongation
Induces germination
Fruit sizing

Cytokinin
Cell division
Lateral branching
Reproductive growth 

ABA CYT

IBA, 
IAA

GAETH

Auxin  
Root development
Flower development 
Fruit development
Xylem and Phloem Formation

CYT
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The Stoller Plant Hormone Model
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Hormone Co-Factors
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Hormone Co-Factors



Hormone Signaling
Plant hormones control every aspect of development  

and growth since they regulate the production of  

enzymes that activate metabolic pathways

Enzymes Development
and growth

A Corteva Agriscience Business

Activationof  
metabolic  
pathways

Gene  
Receptor

HormoneA

Control of  
gene  

expression

Signal amplification

Control of  
gene  

expression
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• ABA is needed for dormancy and 
keeps the seed dormant until 
planting or the perennial plant 
dormant until budding

• As the soil warms and with moisture 
present, ABA decreases and GA 
increases, signaling germination

• As the root emerges, cytokinin is 
produced and moves upwards, 
promoting vegetative growth

Stage 1: Germination and Establishment



Providing energy 
for embryo growth

The driving factors of seed germination



Water



Temperature



Gibberellin

Ativation of the 
proteases and alfa 
amilases enzymes

Alfa amilase 
cleaves the starch.
Protease cleaves 

the proteins 



Abscisic acid

ABA 
degradation

Germination
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Leaves and stalk: Main sink

LATE VEGETATIVE

Roots: Main sink

EARLY VEGETATIVE
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The Language of the Alfalfa Plant
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Auxin Moves 
Downward

Cytokinin 
Moves Upward
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Auxin Moves 
Downward

Increase in 
stress 

Ethylene
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Auxin Moves 
Downward

Cytokinin 
Moves Upward

8-14 days after cutting 
the plant supplies enough 
auxin so that root growth 

continues 
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Auxin Moves 
Downward

Cytokinin 
Moves Upward

Sugars 
Transfer
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Cytokinin Moves 
Upward

Auxin Moves 
Downward

Auxin Moves 
Downward

Cytokinin Moves 
Upward

Auxin Moves 
Downward

Increase in stress 
Ethylene

14-18 days after 
cutting the plant 

supplies enough auxin 
so that root growth 

continues 

The Language of the Alfalfa Plant
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Alfalfa Quality 
Parameters

• More than 95% of plant dry matter comes from photosynthesis 
from the leaves. 

• Alfalfa leaf cell walls are highly digestible, more leaves to stems 
improves forage quality. 

• Leaf retention 
• Minimizing heat stress 
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Cytokinin
INCREASING PHOTOSYNTHESIS 

Photosyntheis Maintenance 
• Chlorophyll synthesis 
• Chloroplast development 
• Rubisco activity
• Senescence delay 
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Cytokinin 
PRE-REQUISITE FOR LEAF INITIATION
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Cytokinin
COMPOUND LEAVES- 5 LEAFLETS
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Cytokinin 
MITIGATE HEAT STRESS

• Cytokinin degrades during high 
heat events

• Stress ethylene increases 

• Increased levels of lignification 
occurs
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Nutrients for increased 
Quality and yield  

MOLYBDENUM/IRON- INCREASING PROTEIN 
LEVELS & AIDING IN NITROGEN FIXATION 

COBALT- FOR NODULE ACTIVITY, LEG 
HEMOGLOBIN THAT TRANSPORTS AND 
REGULATES OXYGEN LEVEL INSIDE OF THE 
NODULE. INHIBITING ETHYLENE LEVELS   

CALCIUM, BORON, ZINC, MANGANESE & COPPER-
INCREASING PECTIN AND FIBER
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Alfalfa Trials
7-10 DAYS AFTER CUTTING 
1- GROWER STANDARD PRACTICE

3- CYTOKININ PRODUCT AND 
NUTRITIONAL 

5-HORMONAL PRODUCT & 
NUTRITIONAL 

7-BIOSTIMULANT PRODUCT & 
NUTRITIONAL 

14.5 point increase in 
RFQ  in treatment 3 

with also increases in 
crude protein
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Alfalfa Trials
TREATMENT 3 WITH THE STOLLER 

CYTOKININ PRODUCT & NUTRITIONAL 
PERFORMED THE BEST OVERALL 

AVERAGE .73 TON/ACRE INCREASE 
OVER THE CONTROL 

$105/AC INCREASE
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Cytokinin
• IMPROVED QUALITY 
• IMPROVED YIELD
• IMPROVED PLANT HEALTH
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Thank you!
Kayla Huckleberry 
Territory Sales Manager
Pacific Northwest 
(509) 551-4882
khuckleberry@stollerusa.com

Tyson Brook
Western Area Business Manager
(509) 221-8361
tbrook@stollerusa.com
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