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WELCOME!

❖ Participants:
❖ 37 national 
❖ 23 international
❖ 53 public sector
❖ 7 private sector



AGENDA:

o 11:15 – 11:25AM – Welcome and Introductions

o 11:25 – 12: 10PM – G2F Updates presentations

o 12:10 – 12:40PM – Break and executive lunch served

o 12:40 – 2:20PM – Research Presentations – first session

o 2:20 – 2:45PM – Coffee break

o 2:45 – 4:00PM – Research Presentations – second session

o 4:00PM – Adjourn
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Genomes to Fields (G2F) Initiative Description 
and 2019 Data Summary

Alejandro Castro, G2F Collaborators
Phenome 2020 Conference

February 24



❖ A publicly led research initiative to catalyze and coordinate research linking 
genomics and predictive phenomics to achieve advances that generate 
economical and societal benefits

❖ Overall goal is to create crop varieties that are more resilient and better 
adapted to current and future variable environments

❖ We can achieve this by developing knowledge, tools and technologies that 
improve phenomic predictability and facilitate deployment of tools and 
resources that help address fundamental problems



G2F – Executive Committee:

o Advocates for federal funding for initiative in area of predictive phenomics

o Modeling, analytical, and HT phenotyping tools

o Database development

o Student training

o As part of the G2F initiative is the Maize GxE Project

G2F 
Overview

Alejandro Castro,
Research Coordinator



Overview of Maize GXE Project:

2014 2015 2016 2017 2018 2019

No. of unique 
locations

19 24 34 38 31 35

No. of plots 
planted 12,679 17,350 16,480 21,252 27,298 27,291

No. of plots 
post-harvest 

and data 
cleaning

12,302 11,956 16,014 15,940 24,379 TBD

G2F 
Overview 4

o G2F has been able to successfully evaluate a diverse set of hybrids across multiple locations and 
years to maximize interaction between representative set of material and multiple environments

o Living infrastructure of researchers across disciplines and a network of field phenotyping sites

Since 2014:

o 182 unique environments 

o ~122,350 plots

o ~ 12,000 unique varieties (with 
genetic sequence)
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Maize GXE Project - Field Design:

G2F 
Overview

o Plots per location
o Each location grows between 500 – 1,500  of various hybrids
o Mega-location at least 1,500 plots and multiple testers
o Incomplete blocks per location, overall balanced
o 2 row plots

o Populations and testers change every two years
o 2014-2015
o 2016-2017
o 2018-2019

o Yellow Stripe (YS) Hybrids
o Common set of ~30 hybrids replicated in each location
o Serve as checks across multiple locations and years
o Ties data together 
o Used for specific research projects

Yellow Stripes

2369/LH123HT

B14A/H95

B14A/MO17

B14A/OH43

B37/H95

B37/MO17

B37/OH43

B73/MO17

B73/PHM49

B73/PHN82

CG119/CG108

CG44/CGR01

F42/H95

F42/MO17

F42/OH43

LH74/PHN82

PHG39/PHN82

PHW52/PHM49

PHW52/PHN82

TX110/87916

TX714/TX779

TX777/LH195

TX779/LH195

B73/TX779

LH132/TX779



Data Collection

Data 
Collection

G2F 
Overview

Yield Components

Agronomic Characteristics

Flowering/Silking Dates

Plant/Ear Height

o Phenotypic: 
o Plot-level notes of stand count, lodging, flowering, yield, etc. (n= 15)



Data Collection

Data 
Collection

G2F 
Overview
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o Genotypic:
o 2014 – 2017 Genotyping by Sequencing (GBS)

o 2018 – 2019 Practical Haplotype Graph (PHG), focus on inter-genic 
region 

Cinta Romay Ed Buckler



Data Collection

Data 
Collection

G2F 
Overview
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Weather Data:

Main Weather Station

MicroStation

Soil Data:

• Soil Texture
• Soil Composition: 

%Sand, Silt, and Clay
• N, K, Zn, Fe, Mn, Cu, 

Ca, Na levels
• Soil pH

MetaData:

• Field-level from weather 
stations temperature, 
relative humidity, rainfall, 
wind, PAR, soil temp, 
photoperiod, etc. (n=14)

• Field applications

• field GPS coordinates, 

• specific machinery,

• field layout

• Any issues throughout 
the season (n= 30+)



Data Collection – SOP:
o Collaborators are provided a SOP and Phenotype Handbook each year 

(genomes2fields.org) 

Data 
Collection

G2F 
Overview



Data Collection – SOP:

Data 
Collection

G2F 
Overview



Data Cleaning – Data Wrangling:

Data 
Collection

G2F 
Overview Data Cleaning

o Group of PIs, data scientists, post docs and grad students

o Eliminates obvious outliers, no bias

o Examples of cleaning steps:
o Stand count > # of seeds planted, then “NA”

o Ear height > plant height, then “NA”

o Plot weight, test weight, grain moisture < 0 or > 400, then “NA”

o Grain yield > 500, then “NA”

o Spatial variability using field maps for high/low values

o Read through metadata to see if additional plots need to be discarded



Weather Data Cleaning:

Data 
Collection

G2F 
Overview Data Cleaning

o Impute missing weather data from:

o Nearest airport

o Publicly available weather stations



Data Processing:

Data 
Collection

G2F 
Overview Data Cleaning

o GEMS is a novel data sharing and big data analytical platform; 

o Kevin Silverstein, Bioinformaticist/GEMS Operations Manager



Data Is Made Publicly Available:



Data Is Made Publicly Available:



Published Research Involving G2F Data:



Overview of 2019:
o 21 Academic and 

Federal Institutions

o 30 PIs

o 35 unique locations

2019 Recap



PHW65 mini-NAM Maize Population:
o PHW65 NAM-type population 

o PHW65 reference crossed with 3 lines contrasting levels of selection

o DHs were derived from crosses

o Location-specific testers were used to generate hybrids



Grain Yield – Per Family 2019:
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Grain Yield – Yellow Stripe:
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Grain Yield of Yellow Stripe.- Regression:
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Questions?

Alejandro Castro

G2F Research Coordinator / University of Wisconsin -
Madison

castroaviles@wisc.edu

genomes2fields.org 

mailto:castroaviles@wisc.edu

