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Disclaimer

The information provided in this webinar is not intended to be investment, tax, or legal advice and
should not be relied upon by recipients for such purposes. Farm Credit East does not make any
representation or warranty regarding the content, and disclaims any responsibility for the information,
materials, third-party opinions, and data included in this webinar. In no event will Farm Credit East be
liable for any decision made or actions taken by any person or persons relying on the information
contained in this webinar or its materials.

© 2026 Farm Credit East, ACA
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Industry & Innovation Officer

6’: FARM CREDIT

HORIZON



FarmCreditEast.com/webinars FIND US
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Today's Harvest Blog

Industry Trends & Outlooks

Events & Webinars

DTN Markets & Weather

Business Resources

Northeast Farm Fresh Guide

Calendar Photo Contest

Keep up with markets, weather, economic outlooks,
Northeast ag news, events and management ideas by visiting RESOURCES OVERVIEW

our resources.
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Gartner Hype cycle

expectations Onthe  Atthe Sliding Into Climbing
‘ Rise Peak the Trough the Slope
Activity beyond
Supplier early adopters

proliferation

Negative press begins
Mass media

hype begins -l

Early adopiers

investigata - l

First-generation 7

Supplier consolidation
and failures

Second/third

venture capital

products, high price, ]
funding

lots of customization
needed

Less than 5 percent of
the potential audien--

Startup companies has adopted fully

first round of venture
capital funding

Second-generation

rounds of Methodologies and best
practices developing

Third-generation products,
out of the box, product

products, some services

Entering
the Plateau

High-growth adoption
phase starts: 20% to 30%
of the potential
audience has adopted
the innovation

Technology Peak of Inflated Trough of Plateau of
Trigger Expectations  Disillusionment Slope of Enlightenment Productivity
| il
time
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Decision making on farm

Which one of the following statements best describes
New TeChHOIOQy your willingness to adopt new technology?
e 36% are willing to experiment with
new technologies.

: I am willing to experiment
e Those 31-40 are willing to experiment 'm only interested in new Y Fo ichnc,'ngies
with new technologies, 56% the most, technologies when my pain

_ becomes so unbearable that the
when compared to other age groups

status quo is no longer an option
as well as overall, 40%.

e Those 61-80 are less likely to use a
new technology until they are
convinced it will solve the problem
(when compared to other age groups).

' | am cautious about

experimenting with

new technologies 22% =————— |wantto see others

have successfully used
a technology before |

start using it
| won't use a new

technology until convinced it
Average number of will solve the problem
software programs used 3
for farm business

sample size = 767

B 2025 STATE OF THE FARM © 2025 Bushel Inc. 16
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Bushel finds "aggressive adoption" of technology by young farmers eﬂg FARM CREDIT
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https://agfundernews.com/agtech-company-bushel-finds-aggressive-adoption-of-technology-by-younger-farmers-in-latest-report

Record-Keeping
Tools

Pen and paper sees significant fall.
It is used by just 21% of respondents
(in 2024, it was at 54% and in 2023,
it was at 65%).

76% use a farm management

software tool (does not include

Excel spreadsheets, pen and paper, 2025
and none of the above) for record

keeping (up 6% from the previous

year and up 11% from 2023).

31% use more than one farm
management software tool for
record keeping.

This year, spreadsheets are used by
39% of respondents—Ilast year it
was 61%.

B 2025 STATE OF THE FARM

Bushel finds "aggressive adoption" of technology by young farmers

Which of the following record-keeping tools do you use?

Record Keeping Tool 2023
Excel Spreadsheets 50%
Pen & Paper 65%

Record Keeping Tool

Excel spreadsheets

QuickBooks

Bushel Farm

Climate FieldView

Pen and paper (a.k.a. Shoe Box)
John Deere Operations Center
None of the above

Others - Other Software Selections

Others - Write In

2024

61%

54%

%
39%
38%
30%
21%
21%
17%
1%
10%
14%

2025

39%

21%

Count
350
342
269
190
189
152
96
90
127 sample size = 806

@ 2025 Bushel Inc. 20
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https://agfundernews.com/agtech-company-bushel-finds-aggressive-adoption-of-technology-by-younger-farmers-in-latest-report

Premsmn Ag tech Adoptlon Trends

=== Guidance/autosteer
w=a==Yield Monitor
70% | ===Sprayer Section Controllers

Table 4. Q11: Farmer use of precision technologies, local market area estimated by retailers, ranked for 2025,
74% Color shading shows green most, yellow middle, and orange lower.

66% 2017 2019 2020 2021 2022 2023 2025
Guidance/Autosteer | 60% ' 77
52% Yield Monitor

=== Grid or zone soil sampling

60y | =*=Planter Row or Section Shutoffs
=e==S5atellite or aerial imagery
=#=UAV or drone image!

50% =R

Soll E i .
C mapping Sprayer Section Controllers

Planter Row or Section Shutoffs

=== Chlorophyll/greenness sensors
s Nl o S
Grid or Zone Soil Sampling
VRT Fertilizer Application 4 %
Cloud Storage of Farm Data  14%  21% 29% 36% 42% 40% 43%
VRT Lime Application = 40% 41%  44% 56% 52% 43% 40%
Variable Down Pressure on Planter  14%  29% 31% A40% 41% 3B%  39%
Electronic Records/Mapping for Quality Traceability - 20% 21% 21% 34%  31% 39%

30%

20%

10%

0%

858382885883 3da320235823d4834
NRERRRRRRRVIRRARRRRARKRARRRRRR Any Data Analysis Service © 13%  26%  25%  33% 38% 30% 31%
Satellite or Aerial Imagery 19%  26%  31% 2™ 31%  21%  22%
Figure 16, Q11: Producer use of precision technologies, retailers estimate of their market area. VAT Seadi 13% 19% 19% 23% 399, 279 20%

eeding
70% T — VRT Pesticide Application m 8% 7% B% 9% 6% 15%
o ot Grid or Zone Plant Tissue Sampling - - - - - - 13%
VRT lime application

60% w=@==\/RT pesticide application 56% Soil EC Mapping sﬁ Im‘ 14% 17% 19% 15% -ﬁ
===VRT seeding 52% Variable Hybrid Placement Within Fields | 7%  11% 17% 15% 14% 12% 9%
50% ===\fariable hybrid placement P | UAV or Drone Imagery Tl : = : m
=s=Variable down pressure on planter 21%  agy 41% i A9% 43% 439 = bt
g St Crop Inputs Applied with a UAV/Drane B%
Wired or Wireless Sensor Networks 7%

Autonomous Support Vehicle (grain cart) for Harvest
Selective Harvest for Quality Improvement
Chlorophyll/Greenness Sensors for N Management
Machine Vision Weed Detection on Sprayer

VRT Irrigation
o i T MR RO N NMTVNON YRS d Y Y Robotics/Automation on Harvester
§ 8888888888888 8888888¢88¢8¢88

Robotics/Automation for Scouting
Robotics/Automation for Weeding

Figure 17, Q11: Producer use of variable rate technologies (VRT), market area estimated by retailers.
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https://ag.purdue.edu/idaas/_media/croplife-purdue-precision-dealer-full-report-2025.pdf
https://ag.purdue.edu/idaas/_media/croplife-purdue-precision-dealer-full-report-2025.pdf
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Ag Biologicals

» Fast-growing, highly fragmented
market

» Real on-farm wins exist, but
performance is context-
dependent

» Innovation velocity is high,
evidence quality is uneven

2025 CROP BIOSTIMULANT LANDSCAPE 2
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2025 Crop BioStimulant Landscape, 350 Companies Powering Crop Performance with Biologicals — The Mixing Bowl
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Ag Biologicals - Key Challenges and Barriers

» Consistency & predictability

o Variable response across environments; narrow “windows” where ROl shows up
» Product clarity

o Messy category definitions
» Manufacturing & shelf-life

o Live biology stability, contamination risk, viability drift, storage/handling sensitivity
» Compatibility friction

o Tank-mix interactions, water quality sensitivity, and application timing competing with
operational realities

» Economics
o ROl is often “risk-reduction / resilience” rather than yield upside every year
> Regulatory & labeling variability

o Different frameworks by geography; claims limited by registration path and data
requirements

Q.
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Ag Biologicals vs. Synthetic Chemistry

> It’s should be “AND,” Not “OR”
o Bestoutcomesincreasingly come from integrated programs
o Biologicals: amplify efficiency, improve stress tolerance, support
nutrient cycling, enhance plant signaling
o Synthetics: deliver baseline control and reliability
» Practical reality
o Biologicals are commonly used to reduce variance, enhance
nutrient-use efficiency, and complement chemistry rather than fully
replace it

Q.

€@ FARM CREDIT



Ag Biologicals - Where are we headed

>

>

Shift from “product-by-product” to outcome-based systems biology + chemistry +
data + placement
Better validation
o Multi-site networks, standardized protocols, and digital capture will separate
durable performers from hype
More precision delivery
o Seed treatment, in-furrow, targeted foliar at stress inflection points and decision
rules tied to weather/soil
Portfolio consolidation + tighter claims
o Fewer“me-too” products, more defensible modes of action, and clearer
positioning
The winners will be the biologicals that are;
o Consistent enough, operationally easy, chemistry-compatible, and ROI-
explainable

Q.
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2024 CROP BIOCONTROL
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Artificial Intelligence's Role in Agriculture

» LLM (Large Language Model) - Top of Mind
o Rolodex of information- LLMs are a function of their data
o Decision Tree/ Pattern Recognition
o Generalist vs. Specialist => Mixture of Experts
o The power is in the prompt!
o Generates unique content based on probability and pattern learning from
large databases of information
» Machine Learning/Computer Vision
o e.g.,image recognition, identifying crop stress, classifying weeds,
livestock counting
o Automation
o Real time decision making

0;:9 FARM CREDIT




Artificial Intelligence's Role in Agriculture

» Why now (LLM)?
o Advancements in Computing

v' On-site processing, Cloud server-based processing
v' Access to computing power

» DATA is the Key to the Farm Gate
o To truly leverage to computational power of Al in the
long run, it is critically important the data is as accurate ) : -
Data is the new oil, its

as pOSSible valuable, but if unrefined

o Clean, quality data is the foundation for innovation it cannot really be used"
— Clive Humby

"Garbage in Garbage out"

Q.
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Artificial Intelligence's Role in Agriculture

» Advanced Decision-Making
o Al algorithms analyze data (weather, soil, crop health) to provide predictive
insights for optimizing operations
» Automated Machinery
o Computer vision, complex decision-making, autonomous navigation
» Precision Farming
o From farm level to field level, ultimately plant level leveraging digital twins
» Livestock Management
o Animal health and behavior analysis
» Supply Chain / Market Optimization
o Advanced trend analysis
» Research Tool
o Time compression in research and development

Q.
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Large Language Model Use Cases

> Bayer, Syngenta, Becks, Winfield, Penn State.. The list continues to grow
o Internal development of private LLM sandbox for historic information for
query, future development
» CNH
o Internal Model built around Assist Service tool
» Corteva
o Protein Model- Predict novel protein structures
=" Pharma-> Ag
= | LM+ protein detection+ proprietary datasets
= Use in discovery of novel proteins — modes of action
» Farmer
o Research assistant, private data (enterprise models) expensive
o Fleet management tools

0@ FARM CREDIT
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Artificial Intelligence / Machine Learning Use Case

» Computer Vision / Edge Compute - See and Spray
Systems
o 50-70% reduction in chemical use
o Disrupts traditional chemical supply chains
o Change of practice
o EXPENSIVE SOLUTION
o SaaS model charging per acre
o Success depends on implementing complete L.
agronomic program
» Data Mining
o Opportunity to gather high-res plant data
o Building block towards plant-level agronomics
> Alternative Approach
o Prescriptive spraying, Drone applications

0;:9 FARM CREDIT



Artificial Intelligence / Machine Learning Use Case

» Computer Vision / Edge Compute
o Real-time loss counts
o Field analytics
o Disease detection
o Farmwave, Bloomfield, Vivid machines, Moss a few
examples
» Operator Agnostic
o Allows novice operators to level up
» Enhance Aged Equipment's IQ
o Allows farmers to upgrade legacy equipment

Q.
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