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Reduce Crop Losses by using Crop Models to

Cammession

Science for Environment Policy

Climate change threatens early-flowering
plants due to lack of snow

Among the ecological effects of climate change are changes to the timing
of matural events, such as flowering. To Snderstand why these phenological
Changes affect reproduction, this study ‘manipulated conditions in 2 spring herd to
prompt premature flowering. This xposed the flowers to frost, and resulting
damage caused dramatic reductions in plant reproduction, suggesting that climate

change may threaten plant survival.
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Kknown as nature’s calendar, phenclogy describes the timing of itical events such as when
Source: Gezon, Z.; flowers bloom, birds migrate or trees shed their leaves. These processes are closely linked

Inouye, D. 8 Trwin, R- to environmental conditions, such as temperature.

(2016). Phenologicst

change in a spring As the dimate warms, therefore, the timing of life history events of plants and animals are
‘ephemeral: implications for changing, which may have implications for reproduction. In particular, changes to ‘when
pollination and plant plants flower can have dramatic effects on their survival and seed production and, therefore,
reproduction. fitness, with implications for survival of the population and perhaps even the spedies. It is
Change Biolegy, 22(5): important to investigate this process in order to understand how plant spedies across the
1779-1793. DOL: word will respond o 2 changing climate.
10.1111/geb.13209
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//‘/X Plant Breeders and Farmers

Need Decision Support Tools

« |t takes approximately 10 years for a new genotype of a crop to make it to market.

« As climates change, new crop cultivars (genotypes) need to be created that are
adapted to these changes (i.e., the targeted environments).

 Plant breeders need computational tools to design and test new genotypes In
targeted environments without running costly experiments.

Tools to characterize the environment are necessary to tease out the plant — B

environment- soil ecosystem interactions for better management (farm
management).

dIimproved Sensor Technology
dNetwork Models of water-soil-microbe-plant systems
Decision Support Models to better manage crops UFIEAS

UNIVERSITY of FLORIDA




Hydroponics (lettuce) — Test Bed for
Pathogen Detection and Biotic

CO ntrOIS (with Drs. Sarah Strauss (UF), McLamore (UF), Gomes
- (IA), Stutte( SyNRGE LLc) )

Biomass with Biotic
Treatment

Microbial Community (+/- treatment) Predictive Model of Plant
Image Provided Dr. Strauss Growth
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HydropatrOI - I_OW COSt (SSOO), On | I ne (https://github.com/EmerickL/HydroPatrol/),
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SmartPath - HydroPatrol
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SmartPath - HydroPatrol

Salect System
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Soil environmental conditions

Central computer

Real-time sensors:
Temperature, pH, O,,
and VOCs

Analytical grade materials

Soll sensors

14 mm

Laser scribed graphene

Figure 1 — Overview of autonomous soil sensor system, including long-lasting, ultra-low powered, sensor development, their validation in greenhouse experiments and in-
field testbeds, and biophysical model development for healthy soil microbiome.




.........................................................................................................................
.

Tools=> Crop Modeling A (2 e
Environment (abioticand ——N =]

[ ] [ E : s
biotic | ' ‘
e GSP 02
3 " i : X & : : : )
3 L\- /N ) M ) N E
- gy ) “

(5); i

y |22 0 : +
E functions :

¢ v -...>‘ H
<
f s ennnne 04
NLM Linear models “h MB-CGM

* USDA United States ~ National Institute UF | IFAS Ph,D, StUdent:

M \ﬁ, ; _/ Department of  of Food and UNIVERSITY of FLORIDA .
Christopher Hwang

Agriculture Agriculture



Daily rates of progress over range of temperatures and daylengths
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Predicting Flowering Based on Genetic,

Predicted Time to Flower (days)
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Temperature effects over range of temperatures
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Temperature effects over time
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Photoperiod effects over range of daylengths
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Photoperiod effects over time
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Melanie Correll W @c2eplants

Topic: = Genotype to Phenotype based on Environment

* Research (60%): Developing tools to unravel the Genotype to Phenotype Grand
Challenge

* Integrating Genetic Information into Crop Models (tools for plant breeders)

* Biotic/Abiotic factors affecting plant growth and development (network analyses-microbiomes)

» Using controlled environment agriculture (CEA agriculture) to understand the Genotype to Phenotype
relationships

e Teaching (40%): ABE 3000c (Applications in Biological Engineering): ABE 4662
(Quantification of Biological Processes); ABE 4905 (Industrial Hygiene); ABET Coordinator,
New Agroecology Course with Wageningen?; iGEM faculty advisor (2017, reviewer 2018)

e Current funding interest: Crop Models, Genotype to Phenotype studies, hydroponics,
digital ag, sensor technologies

* Industry partners or interest in industry partners: (SYyNRGE, LLC via Dr. Gary Stutte,
Florida Space Grant Partner), CEA companies, Monsanto/Climate Corp.
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