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Building BeanPACK NC STATE

Leveraging interdisciplinary team science to build an Al-powered decision support tool for
Pgtv) "EctgnkpcXu"uqg{dgcp"itgygtuo

(@ nupsigo.ncsu.edu/beanpack )
BeanPACK
SoyBEAN Planting Analytics and %me.eEDEACJSM
Customized Knowledge Region [T Tutorial

Select Your Region

Select & region, then click on PO or MG Optimizer 1abs above 10 view the praphs.

A web-based decision support tool for North
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driven recommendations. R e TG =

Rachel Vann
Soybean Extension Sp.




Building BeanPACK (CXmrr— )

BeanPACK
Leveraging interdisciplinary team science to build an Al-powered IR PO Optimizer | MG Optimizer | Predicted Harvest Dates J About " o T
fgekukgp"uwrrgtv"vgqgn"hgt " Pqgt Vv e
BeanPACK (SoyBEAN Planting Analytics and Customized Knowledge) is a web-based ; g LR Tr"‘“\j’ ““*‘
fgekukgp"uwrrqgqtv"vggn"hgt"Pqgtvj"EctgnkpcXu"ugq{dgecp® 5 1 ’f‘)}} q) grvkok]| g
agronomic production practices with data -driven recommendations. ? et e T =:§:
Built in 3 Steps . ' | —
1. Small-plot Data Collection: 5 years, 20 sites, 11,000+ small fieldplots
2. Advanced Tool & Technigue Implementation: High-speed computing, cloud infrastructure,
Al/ML modeling, app development & deployment
1. Grower & Extension Agent Beta-Testing
N.C. PSI BUILDS N.C. PSI ASSEMBLES N.C. PSI HOUSES
Interdisciplinary Teams Technical Expertise State-of-the-art
Infrastructure
Enabled by the
N.C. Plant
Sciences

. BeanPACK
Initiative




Building BeanPACK

Leveraging interdisciplinary team science to build an Al-powered decision support tool for
Pgtvj "EctgnkpcXu"uqg{dgcp"itgygtuO

BeanPACK (SoyBEAN Planting Analytics and Customized Knowledge) isaweb-d cugf " f gekukgp"uwrrgtv"vgqgn"
soybean farmers to optimize their core agronomic production practices with data -driven recommendations.

Step 1: Small-plot Data Collection
YADKIN COUNTY EDGECOMBE COUNTY
J&K Family Farms ~ JOHNSTON COUNTY  Upper Coastal Plain CAMDEN COUNTY — oyyppiTiyck COUNTY
R&G Moxley Farm Kornegay Farms Research Station ~ John E. Ferebee Farming  poporys prothers Inc.

11,000+ small field plots

i WASHINGTON COUNTY
20 sites across N.C. / e e,
5 years of research

——— HYDE COUNTY
Morth Lake Farms
Middle Creek Farms

ROWAN COUNTY / BEAUFORT COUNTY
Piedmont Tetterton Family Farms
Research Station UNION COUNTY Howell Family Farms

AL Baucom Family Farms
. Cox and Watson Ag / Sh;-:li'lil: Ih: E::nh;w
BeanPACK Research Sites Simpson Family Farms — popeco ooy

2019 - 2023 Roberts Farms



Building BeanPACK

Step 2: Advanced Tool & Technique Implementation

. High-speed Computing

‘;E Cloud Infrastructure

E 1,
. -
]
App Development & Deployment

@ AI/ML Modeling

Step 3: Grower & Extension
Agent Beta-testing

£

—
-

@ https://go.ncsu.edu/beanpack )

BeanPACK

[SoyBEAN Planting Analytics and Customnined Knowledge)

LU PD Optimizer | MG Optimizer | Predicted Harvest Dates | About JR (T 1|

Select Your Region

Select 3 region, then click on PD o NG Optimizer tabs above 1o view the graphs.

unique site visitors in 2025
(as of July 16)




Building BeanPACK

COLLABORATIVE PARTNERS
College of Engineering  N.C. PSI

“I'm thrilled about the tool's potential.

Somshubhra Roy Brad Lewis It marks a mﬂe?tnne in helpmg us

Viraj Sanap Lauren Maynard growers make informed decisions,
Cranos Williams Jevon Smith ultimately improving our productivity.”
College of Agriculture and Life Sciences Forrest Howell, soybean farmer, Beaufort County

Extension Agents Tristan Morris

Dwight Cauthen DJ Stokes
Heini Rachel V
e e IMPROVEMENTS TO BeanPACK
United Soybean Board
Katherine Drake Stowe
1. Integrated NC State Official Variety Testing Data to
improve tool precision
2. Improve ability to work on handheld device SPECIAL THANKS T0
3. Track usage metrics and use to shape future EXTENSION AGENTS &
improvements RESEARCH STATION STAFF
Andrew Baucom Andrea Gibbs
MiKayla Berryhill ~ Brad Graham
Mike Brake Rod Gurganus
Tim Britton Tim Hambrick
I . . . . Austin Brown Della King
This tool is loaded with information and will help Ryan Coe Mac Malloy
us growers reach the next level on soybean yields.” Craig Deal ~ Morgan Menaker

Adam Formella Zach Parker
John Fleming, soybean farmer, Edgecombe County Jalynne Ward




Building BeanPACK

A ——— —

1. Integration of farmer data
2. Continued integration of small -plot data and
model improvement

-

-

-

v
-

NC STATE
BeanPACK Data Collection | 2025 Season

Your dota will be usad %0 Improve an onfine 1oof that hefps North Caroling growers make data-
Infeemed decisions for their cperations

(G m i ovamges

BeanPACK _.o_',‘_'.‘ '_’A_C_K_'
ScyBEAN Planting Analytics and
Customized Knowledge

A webrbased decision support

100t for North Carcling's soybean
{armers 1o optimize ther core
Bgronomic production practices
with data driven recommendations.

Jenny Carleo
Ext Agent

First Name Last Name

Emall

County (farm fiedd location) Assigned Grower ID




go.ncsu.edu/beanpack
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Andrea Gibbs

Extension Agent, Agriculture —
Field Crops
Hyde County Center




h‘ COOPERATIVE

EXTENSION

1 Connecting Research & Technology to Rural Communities |
Impact of the N.C. PSI Extension Agent Network

Andrea Gibbs
Agriculture Extension Agent
Hyde County Center

NC STATE

UNIVERSITY



NC Ex7ension Hyde Cou

A Located in the Blacklands

A Challenges:
I Flooding & water management
| Saltwater intrusion

I Limited infrastructure and
broadband

Extension connects farmers with researched based solutions

@ N.C. A&T NC STATE
STATE UNIVERSITY UNIVERSITY




NC COOPERATIVE
EXTENSION
N.C. Plant Science Initiative Extension Agent Network

A Beta-test N.C. PSl-developed technologies in the field
to accelerate seamless adoption on farm

ALeverage agentods strong rel:
drive future N.C. PSI projects

A Provide an opportunity for agents to interact with
researchers in disciplines outside of agriculture

ﬁ INTpX N NC STATE

UMNIVERSITY



N E?('?‘FEEB? 2?3" 5 N.C. Plant Science Initiative

Extension Agent Network

A Cover Crop Cohort 7 Dr. Chris Reberg-Horton (2023-2025)

SEEDS OF
GROWTH

,

| N.C. AsT NC STATE

STATE UNIVERSITY UNIVERSITY




NC CQQPERATIVE N.C. PSI Extension Agent Network

EXTENSION

A Attended Al 101 in 2025
A SAS Viya Cohort (2025-2026)

| N.C. A&T NC STATE

STATE UNIVERSITY UNIVERSITY



N E?(CT)F;EEQ.TSJE Building a Practical Sensor Network for

Flooding & Saltwater Intrusion Management

NC STATE . e ae
UNVERSITY N.C. Plant Sciences Initiative

-.ri.»- S
NC COOPERATIVE
EXTENSION

G Sas grcu

ENGINEERING AND
TECHNOLOGY

)

AG
ANALYTICS

NC STATE UNIVERSITY

' - \ NC.AsT  [[TRAEG
Colby Sawyer & Dr. Chip Popoviciu (ECU) STATE UNIVERSITY UNIVERSITY




NC S s on Sensor Technology & On-Farm
Decision Making

- Real-time sensors that can monitor:
- Water levels
— Soil moisture & salinity
Water & solil salinity
- <

-

- Potential benefits for farmers:
Earlierdetection of saltwater intrusion™ .
Improved water management de'c;i-éions X
Better protection of farmland and homes

NC STATE
UNIVERSITY



N COOPERATIVE
EXTENSION

Programs like the N.C. PSI Extension Agent Network help ensure:

A Rural communities are included in research and innovation

A Farmers help shape research priorities

A New technologies are beta tested in real-world ag systems to ensure
that they are practical & useful.

This helps bridge the gap between research & implementation.

| N.C. A&T NC STATE

STATE UNIVERSITY UNIVERSITY




N COOPERATIVE £ NC.As
EXTENSION

Thank you for supporting
N.C. PSl initiatives like
the Extension Agent Network

Andrea Gibbs
NC Cooperative Extension
Hyde County



NC STATE UNIVERSITY

Karen Blaedow

Extension Agent, Agriculture -
Vegetable and Small Fruit
Henderson County Center




Collaboration The N.C. Extension Agent Network represents 32 different
counties from across North Carolina.

A Access to Emerging
Research & Technology

A Relationships with
Specialists

A Breakdown of Work
Silos

A Camaraderie Amongst
Fellow Agents




Partnerships Beyond
the Network

A Microneedle Patch Project
Example

Plant Disease and Insect Clinic
NC State Micropropagation and
Repository Unit

NC State Strawberry Breeding
Program

To o To

Collective insights for solving
current and relevant issues




P STE PS Cohort Team

Scaance and Technologies for Phosphonus Sustanabdity

Joint School of Nanoscience

: : - and Nanoengineering
Marquette University

University of lllinois .
at Urbana-Champaign

Rural Farmland

Maude Cuchiara Appalachian State University 1
STEPS Managing Director K unersy =

['¥% Arizona State University of Arkansas

& O

University of Florida ¥ - d !
North Carolina State University

. RTl International

‘Clemson
University ¥ STEPS Institutions

TBL Site:
Jehangir H. Bhadha Urban Ecosystem TBL Site:

. . . Aquatic Ecosystem
University of Florida

N TA.TE . UMNIVERSITY (3
UPEIVSEHSITY m UF ERTI N RKANSAS M TE @

ARIZONA STATE

i B !F“I'E,r'{.i'ln INTEENATIONAL ILLINOIE -

TBL Site:

VTR e

Meghan Baker

¥ Extension Agent, Buncombe
| County, Agriculture - Small

Farms

! Karen Blaedow

Extension Agent, Henderson
County, Agriculture -
Vegetables & Small Fruits

Doug Clement
Extension Director, Cherokee
County,

Agriculture & Community
Development

Sam Marshall

Area Specialized Agent,
Ornamental Nursery &
Greenhouse, Western Region

ii - Appalachian CLEMS@N

STATE UNIVEEES LI



Sosanco arad Technologes Tor Phosphones Sustanabdity ’

6 STEPS .NC State Soil Survey 2025 .o,

-

Depth 0-15 cm

—
v

h-_ j,"l" N ’ :
=1

NCSU Undergraduate Interns:

Oepth 15230 cm

Anna Garner , Biological Sciences
Elliott Kohn , Biological Engineering
Nathaniel Rhein , Agroecology & Sustainable Ag.  Yicheng Yang

Postdoc, University of
Training The Next Generation Florida



NCSU PhD student Praneswa

i L‘; STE PS research in the Debjani Sihi Biogeochemistry
] Lab:

Scmance and Technologies for Phosghorus Sustanabdity

Developed Nix Color Sensor to detect levels of
phosphorus in soil

Interns assisted with sensor calibration and testing
Sensor is one of the first of its kind as an affordable
and accessible field tool for growers

2026 STEPS Cohort - Expanded across NC

W (WM



NC STATE UNIVERSITY

Timothy Kelleher

Roberts and Mikhail Distinguished
Chair in Plant Genome Editing and
Professor, Departments of
Entomology and Plant Pathology
and Horticultural Science




T e i E . i,g__-’ 5 Tlm Kelliher, Roberts & Mikhalil Dlstlngwshed Profes:

Department of Entomology and Plant Patholoc
.. Department of Hortlcultural Science

North Carolina g |
Blonlech:ml:g!? Center. | Syngenta®



My background

0 Syngenta Seeds (2013-2025)

3 Head, Crop Traits and Technology Discovery
3 Key focus: Speed to market

0 Stanford University Ph.D. in Biology (2007-2013)
3 Corn genetics and reproduction

4k .g\m,';ﬁ
0 2002 gap year spent working on farms in PA, AT &
3 Inspired my passion for agriculture = |

¥



GEC Mission:

0

O«

O«

O«

Genome Editing Center (GEC) for Sustainable Agriculture
Plant Transformation Lal

Timothy Kelliher, GEC Director

AR Roberts & Mlkhal| Dls:[lngu15hed Chailr,

to put genetic
innovations in
grower so
Build a
commercial
research pipeline
for crops critical to
NC, and
worldwide

Foster innovation
by collaborations

with academics, mm 4 Genome oo
blic breeders, Tes 71y v o .
P URIECEGONET Sciences Lab 3

Ideas from labs working on 50 crops
across the college of Ag and Life Scienc
|

and industry
Develop new
plant gene editing
tools




144 1054825

186 O Soybean
\“ mCorn
M_, B Tobacco
SM annual D’ @ Sweet Potatoes
production V O Cotton
value to NC B Hay
B Wheat
W Peanuts
O Blueberries
O Melons
O Cucumbers
» We can edit the crops important to NC
»Soybean, corn, tobacco, ] , Wheat,
peanuts, , cucumbers/melons,




Medium to long term

. . Higher valuebut Quick winsg using
Trait Matrix .---. = moe _starup funds, or appiying
’ — technically JPPEL for small grant support
e Wol N7 challenging. -~~~
; 'r//’ N R e ; : :

® : : _NT Societal/reputational value
= e

©

> L ,

= Sustainability of US industry Low

S

e )

E .‘|\‘ #1 gardener frustration High i IP capture
o edles Eliminating invasiveness Low

()

| -

~ ] Co

= Stayqreén ,\‘ Reduce water use on turfgrass High i IP capture
"cT,) —» Major disease coming to US Highi IP capture
8 20%+ yield improvement Medium

0N

\ R
D

Technical Feasibility CONFIDENTIAL INFORMAT



Sweetpotato Guava Root-Knot Nematode Resistance

Guava root-knot nematode (GRKN) is driving increasing crop
losses and threatening profitability in the southeastern US.

Project overview - with Prof. Craig Yencho

GRKN is the most aggressive nematode pest, overcoming
resistance effective against other species, leaving growers
reliant on labor-intensive sterilization and chemical control.

Durable host resistance represents a scalable, long-term

solution. This project builds on the recent identification ofa == -
Top: GRKN infection
Bottom: Covington

strong, naturally occurring resistance gene, delivering that
resistance into highly susceptible cultivars like Covington,
while preserving yield, quality, and storage traits.

Why it matters

Without resistance deployed by the clean seed program, nematode pressure will continue
to increase production costs and reduce yields in a crop underpinning >$5 billion in farm-
gate revenue. Covington is the most important US variety, as it is grown on 60% of US acres.

Resources to 1st milestone: ~§450k (gene synthesis, reagents, post-doc, field trials, IP)



