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Greenhouse >$250.00+ per sq. ft wso)
Growth Chamber >$2500.00+ per sq. ft.wusp)
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“We are not able to optimize our capacity
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CE Research Facility Management Challenges

“If something happened to me, it would not very
straightforward for someone to pick-up what |
do from a data management standpoint.”

“We spend too much time managing
iInformation and not enough time ensuring
quality control.”

“The way our current system works, | could be sitting at my desk all day

clicking through endless pages just to update everything that happens
on a daily basis.”

F Survey sent to 62 CE Facility Staff 35 respondents = 56% response rate
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How widespread is the data management challenge?
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> ldentify data management obstacles
* Time commitment, tech skills
« Quantity of data overwhelming
« How/where to store data
« [Information communication

» ldentify negative impacts
« Takes valuable time away from other tasks
* Inefficiencies/ Redundancy
« Data loss
« Cannot optimize high value research space

€ Thereis a need to
> Evaluation of commonly used tools develop a solution for

« Struggle creating custom solution CE Research Facilities
« Disorganized
* Requires manual cross-referencing
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Current Data Management Tools

= Spreadsheet

m Database

*Word Processor
» Hand Written

» Combination

= Adapted Software
® Brain
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“We have a patchwork of paper in binders and
basic software tools (spreadsheets mostly).”

“Space use is mostly in my head - if I'm gone it would be hard for
someone else to know what material goes where and when.”

‘most requests have to be processed directly and manually
through the greenhouse manager”
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Most Common CE Research Facility
Management Challenges
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What data to capture?

Amount of space
Length of project

Type of space
Environment Set Points
(Temp/RH)

Environment Readings
Light intensity/daylength
Quantity/size of pots
Potting mixes

Fertilizer types
Fertilization frequency/rate
Irrigation frequency/rate
GMO Handling/Tracking
Pest counts

Pest types

Disease infections
Notifications/Reminders
Best Practices

Pest control applications
Pesticide labels/MSDS
Chemical classes

Regulatory agency compliance
WPS central posting info

WPS training records

GMO labeling

Inventory (materials, chemicals,
equipment, plants)

Budgeting

Invoicing/Financials

Fee Structure

Planned maintenance
Equipment repair reports
Equipment manuals/schematics
Equipment make/model #
Materials sourcing contacts

Schedules

Amenities

Genus/species/line

Facility users

Contact information

Lab/Team associations

Project archive

Standard Operating Procedures

Order of Entry

Maps/ Floor plans




~ Pest Management

= Maintenance

* Space Management
= User Tracking

» Compliance Records
= Maps

® Environmental Data
® Financials

® Inventory

= Labeling
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Development Goals for CE Research Facility Management Tool

el 0 a 3,

Centralized Accessible Secure Integrated
All under 1 roof 24[7/365 password protect connect data
data back up

@ S p i

Real Time Network Customizable Easy to Use
up to date data APIs, smart GH build to suit

“I'm looking for a central clearinghouse for all of the aspects of plant research facility management”
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pest tracking
& controls

materials
& services

space
allocation

environmental
conditions

equipment
maintenance

communications

trellis beta
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Space Allocation/Request Services & Materials

Search by date
Filter by type, configuration, amenities

Blological Sclenceas Greanhouse

August 9th, 2016 - September 23rd, 2016

Types
W G ourirotme 750K
o Growth Chambar
Outdoor O% - 0% 10°C - 30°C

& 90Tt Avi i
Materials & Services ONLY 336 sqM Availanie

Configurations

# Long Day Arabidogess
Mumidity
S0% - SO%
Light
18 lignt / 6 dark (150 pmol
Temperature
21°C - 23°C

Short Day Arabidopsis
Humidity

50% - 80%

Light

750E

0% - 036 10°C - JO°C
120 sa/ft Avallnble

v Select check box, pick list, text box

Services

Irrigation

| Distllled Water Only
| Water On Weekends
| Keep Moist

[ No Overhead Watering

I Keep Leaves Dry

| Do Not Water

I Let Dry Betwaean Wataerings

Fertigation
| No Fertilizer Water

I 15515 Cal Mag Fartilizer

L 20-10-20 Fertilizer

Pest Management

I Use Beneficial Insects

[ No Beneficlal Insects

| Postiolde Use Permitted

| Do Not Apply Insecticldes

I Do Not Apply Fungicides

Materials
* Type * Quantity
1 gallon nursery ¢ ‘ 35|
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Pest Tracking

“There is no link between the pesticide treatments we do
and the pest population except in my head.”

Pest Counts Pest Observations
Pest Counts
Avorage pest counts over the past 30 days
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~&- Shore Fly Green peach aphids v Greenhouse Whitefly & Long tail mealybug o Silverleal Whitefly Two-spotted spider mite
@ Brown soft scale & Citrus mealybug
Higheharts, com

@ Fungus Gnats
- Black scale Broad mite

- Western Flower Thrips
Export Data Begin Scouting Cards
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Pest Control Applications

Target Location(s) Treated Active
Start Finish Pests Crops Location(s) Description Area Control Ingredient EPA #
A uame AL uumt CGhiresaonhounae Muarawtmil, Assncortoc 750 Groeosnhoumsean - 750K 710 Greesnhousas - 7100 Chresssmicaume 2061 Encmrmim B N
et e, WWhittefiy Tropicamim Y10 Greenhounean - 7Z10AWallar FPamiily Gireasmnbhoume moys e formomm
2O 2OV 10 CRrdarihio U FTOD 710 CSreanbiousems rFiroes
ARS LS 1S ) Ty O
Aligumt Aviguumt Caraenhcume 750 Greennounen - 7500 Careserr i cLimes 20 potw PMarmthon midmaioprict LONO7 -
17th, 17th, Whitefily, 15
SO s2OTe L taald
Q2O 00 0000
misabyisug
ALagavame Aagivame VVessmtenr L s T T Arcanat! ek IR CIaruTy 2l CRAraowWEn 170 vt ilapric HVRNRO 7 -
191hy, 11ty Flower truamcmtulm, SSINE Y- Arconof! Lats - SO5 Meler Lats LUse Only Chammter, oy
2OV 2O Thripm Mutant, WIT Double Bio Soal Growth Ohambers - 7160 CAremmrnhoumes
o700 000 Mutant, Bloticin Lat Umne COnly 710 CGreasnboumams Froc
Ara SRR FVO CRreovey Sares IO YVAallar Farmitly Clraeor Aty
e e e L v, N FU0 Careney e - S TOR
Bertrseniiemre Wr,
Anmncartec Troplcmis
RE RE
Control Class Formulation Amount Rate Method Equipment Duration Expiration Applicator Document(s)
N/ NI 1000 1K/1000 sq.1t hang oard NAA August Joan
25th, 2076 Leonard
10:00
an NAA 11.5 par pot soll_top _dress Meoasuring 12 hours Augunt Emily - Matarial
Noeaonicotinogicdds TEms N CGrags, 17th, 2016 Yoddears - Shaaleaty
Measuring 12:00 Hormn Cata
BROON Sihesent
- Labol
A N/A 1.5 cup 1.5 cup/sqg.n Baachet 12 hours Aliguist JeaEary - Matarial
Noonicotinoids 11th, 2016 Loonard Sartaty
21:00 Dt

Shoot



Configurations

Namo

Long Day Arabldopsis

Shart Day Arabidopsia

Corn

Troplaal

Medicago

Sarracenia

Marastail

Lettuce

Cockroaches and Dermastids

Erosion

State

Approved

Approvead

Approved

Approved

Approved

Approved

Approved

Approved

Approved

Approved

Tomperature
21°C - 28"C
21°C - 23°C
22°C - 26%C
18°C - 24°C
20°C - 23°C
16°C - 30"C
18°C - 25°C
187C - 24%C
23°C - a0"C
28°C - 26°C

Humidity
5096 - 50%
S50% - 50%
309 - GO0%
259 - 70%
25% - 60%
aA6% - 959%
309% - 70%
259% - 709%
759% - BO%
7596 - BO%

Light

18 light /7 6 dark (150 ymol)

12 light / 12 dark (150 pmol)

16 light / 8 dark (1500 pmol)

14 light 7 10 dark (200 pmaol)

16 lght / 8 dark (800 pmol)

0 lght 7 24 darik (O pmol)

10 light / 14 dark (200 pmol)

14 light 7/ 10 dark (200 ymol)

O light / 24 dark (0 pmaol)

O lght / 24 dark (O pmaol)

Add New
Edit -
Edit -
Eait -
Eciit -
Edit -
Edit -
Ectit -
Edit -
Eaiit -
Edit -

> Build API with controls to live stream environmental data
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Maintenance

Maintenance Task List =
[+ vairtonance s |

Pending
an n
Date 1L State Priority Scope Growth Space Equipment
August 25th, 2016 Pending Normal relamp 720-Meler Lab Use Only Fluoreacent Lights Actions «
July 12th, 2016 Pending Normal clean out tank 750A Sump Tank Actions «
June 20th, 20186 Pending High replace pump 750H Swamp Coolers-Pump Actions «
June Bth, 2016 Pending Normal Replace ballast/cap in fixture #4 750D 400W MH Lights ACtions ~
Maintenance
Date State Priority Scope Growth Space Equipment
June 14th, 2016 Completed Normal preventative maintenance T22-Common Biochamber GC-20 Actions -
June 2nd, 2016 Completed Urgent Check for electrical shorts T22-Common Biochamber GC-20

Actions -
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Communications & User Control

Facility Members

Add Facility Mambar | - ]

Export am CRV
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Useor Ix Ermvail Mole Hrtate Nowe Date Adctdromn hone Departmoent Labn
Alevezim WA SINar. S e ome . mciu Mamber Actives 20185~ AGAG Moann G1AQQ2R7RT Maoimclnr Movier Ln et
Wagrnear os-=n Cournt Senetics
oolumbnaes, -
Ohica 43214
Ancirew irkpamtriczic 1 7000 omus. mciu Menmtrar Active Arcanott ZOoA-o1n0- Molacular Melerr Lt ot
Kirkpatriok Lanoratory asz Sonation
A/ W 12th -
Ave
Colmbues,
O AB210
Arina QUi DI Buckeyasmnl b onu o eciug Mambier Acztives 2017 - 510 Aranaft TOATIoGG2 Maoleculinr Meaier Lab Eedit
CIeirnis os-2 Laporatory Clanatics
318 Woaort .
12t Ave.
Columbus,
Ohia 43210
BArynan Cmratenn, | S8 onu . sl Maovmber Active Aranoft nas-2an - Evalution, edit
Comrmtaris Lt rmtery DusT Eoology &
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Growth Space Notices

TooB Vent Repairs scheduled for Sep 16, 2016
To0D Peaest Alert: Aphids in pansy crop. Please follow order of entry and wear a lab coat when working in this space.
F10K Waller Lecture reception Sep 22 2-4PM
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Current & Future Development

» API environmental controls
» Beta tweaks — Ul, labeling/RFID?, platform optimization
» Financials

= |nventory

= Data collection- APl with phenotyping systems/smart GH hardware
= Energy consumption

= Analytics/Statistics/Recommend Actions

= Calendar

» Interactive GUI Maps

= Labor & task tracking

= Reports
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Thank You

AgBiome : ;
University of Alberta 0 b _umvms”y OSU Technology
Bayer Crop Science CAFs ... Commercialization Office

University of California-Berkeley
University of Calgary
Canadian National Research Council COLLEGE OF ARTS AND SCIENCES o
Central Michigan University TECHNOLOGY SERVICES e s
Colorado State University UNivERsITY
Cornell University/ BTI Syngenta : .

Texas Tech University

Bﬁil?/g?;ity of Guelph University of Toronto DEPARTMENT OF 0
i i i Tae OHIO §
Harvard University WE%ShIn_gton Un_lverSIty . MOLECULAR GENET'CS M&ﬁ
. . S University of Wisconsin- Madison
University of lllinis West Virginia Universit
lowa State University 9 y

Kansas State University $2|I\e/eljsnlit\)//e?;i\t/;// yoming l :°
McGill University

University of Minnesota CONTROLS
University of Nebraska-Lincoln
Noble Foundation

Oregon State University

Penn State University Contact: Joan Leonard leonard.4@osu.edu

Purdue University
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