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To gather and use high quality evidence to
improve the effectiveness of systems-level
plant nutrition interventions

Evidence Initiative



To participate in open science to “…make 
scientific research and data accessible to 
all.”

Guiding Principle 

- UNESCO

http://www.unesco.org/new/en/communication-and-information/portals-and-platforms/goap/open-science-movement/



Open science makes it possible 
for anyone to:

• ask a question
• evaluate how the body of 

evidence answers that question



6 Goals



Goal 1

Catalog existing
nutrient 
recommendations



cereals tree
maize cacao
rice coffee
wheat date palm

oil palm
olive
tea

Priority crops:



Desired outcomes:

A centralized, comprehensive collection of 
existing nutrient recommendations

Published systematic maps based on that 
collection



Goal 2

Generate high 
quality reviews





Evidence-Based Healthcare

“The integration of best research 
evidence with clinical expertise and 
patient values”

Clinical
Expertise

Patient
Values

Best
Research
Evidence

EBH

Evidence-Based Agriculture

“The integration of best research 
evidence with management expertise 
and stakeholder priorities”

Management
Expertise

Stakeholder
Priorities

Best
Research
Evidence

EBA

Sackett, 2000. Referenced in Dickersin, K. and M. Mayer. 2012.
Understanding evidence-based healthcare: A foundation for action.
US Cochrane Center. Available online at
http://us.cochrane.org/understanding-evidence-based-healthcare-
foundation-action



Name Role

Sylvie Brouder
(Purdue Univ.)

Project Director

Carol Barford
(Univ. Wisconsin)

Discover legacy, gray 
and dark data

Kess Berg
(Advanced Agrilytics)

Provide high quality on-
farm data

Greg Bossaer
(Purdue Univ.)

On-farm 
recommendation  testing

Scott Brandt
(Purdue Univ.)

Create workflow for 
creating FAIR data

Chao Cai
(Purdue Univ.)

Develop curriculum for 
graduate students

Bruce Craig
(Purdue Univ.)

Systematic reviews and 
meta-analysis

Nathan DeLay
(Purdue Univ.)

Business models for 
farmers

Name Role

Bruce Erickson
(Purdue Univ.)

Curriculum for 
practitioners

Matt Ruark
(Univ. Wisconsin)

Nutrient management 
expertise

Scott Murrell
(APNI)

Nutrient management, 
FAIR data, standards

John Scott
(WHIN)

On-farm recommendation 
testing

Nathaniel Thompson
(Purdue Univ.)

Business models for 
farmers

Jeff Volenec
(Purdue Univ.)

FAIR data, model 
development, oversight

Danielle Walker
(Purdue Univ.)

Create literature search 
strategies

Jerry Zhu
(Univ. Wisconsin)

Machine learning and data 
mining



Desired outcomes:
APNI and partners produce freely accessible, 
findable, regular releases of:
• impactful, high quality reviews 

published in peer-reviewed journals
• plain language summaries for the public



Goal 3

Archive new and 
legacy data in 
repositories using 
FAIR principles

Findable

Accessible

Interoperable

Reusable



3. Form 
partnerships

4. Protect 
privacy

Meets 
inclusion 
criteria?

5. Acquire 
a candidate 

data set

6. Store the 
qualifying 
data set

yes

noAre 
revisions 
possible?

5a. 
Revise

yes

no

5b. 
Exclude

7. Clean data
(iterative)

8a. Describe 
data

8b. 
Use/update 
ontologies

10. Create a 
FAIR data set

11. Publish with 
collaborators into 
a data repository

9b. 
Use/update
meta-data 
standards

2. Develop 
inclusion 
criteria

9a. Relabel 
data

Published FAIR 
data set

(citation + doi)

Processes specific to collaborators

Use of standards

Steps for publishing a data set

Considerations for data set inclusion

APNI will develop the capacity to transform qualifying
“raw” data into published FAIR data sets.

1. Frame the question



Desired outcome:
APNI regularly publishes open-access FAIR 
datasets in repositories



Goal 4

Assure quality and 
standardization for 
our crop nutrition 
experiments



Outcome:
All APNI studies use standardized:
• experimental protocols
• quality control measures
• quality assurance methods



Current efforts:

APNI:
• protocols for maize measurements

Partners and APNI:
• data standards for nutrient omission trials
• CPCN
• Purdue University and University of Wisconsin



Goal 5

Create powerful 
experimental designs 
for field trials and 
conduct appropriate 
analyses



Outcome:
APNI staff and partners:
• use powerful experimental designs
• conduct appropriate statistical analyses
• generate impactful visualizations



Goal 6

Develop and test 
new approaches to 
improving crop 
nutrition



Outcome:
• APNI partners with businesses in the supply 

chain to develop and test new approaches
• Businesses use high quality scientific 

evidence from APNI to provide effective 
nutrient management interventions in 
Africa



Operational Goals:

1. Catalog existing recommendations
2. Generate high quality reviews
3. Archive FAIR data sets
4. Develop a QMS for experiments
5. Create powerful experimental designs
6. Develop and test new approaches



Catalog Review Archive Assure Design Develop
plant nutrition
sociology & economics
data governance (privacy, security, ethics)
data wrangling (structure, standardization, cleaning)
data mining (acquisition)

library science
experimental design

statistics statistics
predictive modeling

Required Technical Expertise


