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Incorporation of Environmental Information to

Improve Phenotypic Predictability in Maize G2F-
GXE Hybrid Project
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Pre-processing

1. Integration of
various data sources

2. Correction the data
3. Synthesis the data

The Analytics of Database Improvement




Data consolidation
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Data-driven analytics

Input Layer Hidden Layer Output Layer

o Performance Metrics E=
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Preprocessing

Pre-Processing

®m D)

PDF

0.040

Relative Humidity
0.035 L

Mssing

0030

0.025

Input Files

0.020
0015
0010

0005

Files Control

0.000 -
40 a0
Relative Humidity [%]

Data Processing
Solar Radiation ol 014
0.004
008 012
A P I 0003 010
. "
0002 004 0.06 Complete.
004
0.001 002
Database
\ 0.000 0.00 L 0.00
0 200 400 a0 00 1000 1200 o 100 00 00 400 1] 50 100 150 00 250 300 350
‘Solar Radiation [W/m2] Rainfall [mm] Wind Speed [m/s]

Option Selection
w0 air-J Complete
GXE Model " N Empty
- Missing
GXE Output 000 s s o 15 n




Pre-processing

Correction of the Experiment Charts for experiments
names and Check the analysis

Data separation for each
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Pre-processing

Separating data for each
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Preprocessing
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Option Selection

Selection
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GXxE
Execution

Option Selection

Selection

CV00: Predicting performance of unobserved lines in
unobserved environments;

CVO0: Predicting performance of unobserved
environments;

CV1: Predicting performance of new developed lines
through relationships with others;

CV2: Predicting Performance of Lines Captured in
Other Environments
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Complexities

% L T E

Providing AWS (Amazon Web Service) as platform for
the phenotypic predictability application;

Authentication for different users:;

Transferring all the data (G2F, NSRDB, DayMet, and
NWS) and scripts (R and Python) to the platform;

Coupling R and Python scripts to develop an integrated
software for phenotype-prediction in the G2F
experiment.



Conclusions

= The integration of other data sources to improve GZ2F database
unclearly improved the predictability of phenotypes;

= Transferring and coupling the hydroclimate data analytics and GxE
modeling scripts to the web service platform is feasible;

= Increasing the number of experiments may lead to a better accuracy of
phenotype predictability.



Future work

= Add climatic spatial and temporal analytics of GXE predictability module;

= Add a global sensitivity of GXE accuracy module to estimate sources and
propagation of uncertainty in response to various climatic (environmental)
factors;

= Add the remote sensing data plugin module to increase the number of
climatic variables and phenotypes in the database.



Some more future work
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