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Evidence Initiative

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



Guiding Principle

To participate in open science to “...make

scientific research and data accessible to

all.”
- 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
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Priority crops:

cereals

maize
rice
wheat

tree

cacao
coffee
date palm
oil palm
olive

tea



Desired outcomes:

A centralized, comprehensive collection of
existing nutrient recommendations

Published systematic maps based on that
collection




Goal 2

enerate high
quality reviews

Plant Soil (2011) 342:1-30
DOI 10.1007/5s11104-010-0626-5

MARSCHNER REVIEW

Does the combined application of organic and mineral
nutrient sources influence maize productivity?

A meta-analysis

Pauline Chivenge + Bernard Vanlauwe + Johan Six
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Overgrazing decreases soil organic carbon stocks the most under dry (!)me;.vk
climates and low soil pH: A meta-analysis shows

Phesheya Dlamini*", Pauline Chivenge*, Vincent Chaplot***

*School of Agricultural, Earth & Environmental Sciences, Centre for Water Resources Research, Rabie Saunders Building, University of KwaZulu-Natal,
Scottsville 3209, South Africa

" Department of Soil, Crop and Climate Sciences, University of the Free State, PO. Box 339, Bloemfontein 9300, Sauth Africa

“ Laboratoire d et du Climat: et approches numériques, UMR 7159CNRS/IRD/UPMC/MNHN, Boite 100. 4, place Jussieu, 75252
Paris Cedex 05, France

“ Intemational Crops Research Institute for the Semi-Arid Tropics, PO Bax 776, Bulawayo, Zimbabwe

ARTICLE INFO ABSTRACT
Article history: Grasslands occupy about 40% of the world's land surface and store approximately 10% of the global soil
Received 8 January 2016 organic carbon (SOC) stock. This SOC pool, in which a larger proportion is held in the topsoil (0-0.3 m), is

Accepted 16 January 2016

Available oniine 13 February 2016 strongly influenced by grassland management. Despite this, it is not yet fully understood how grassland

SOC stocks respond to degradation, particularly for the different environmental conditions found
globally. The objective of this review was to elucidate the impact of grassland degradation on changes in

Keywords:

SOC stocks SOC stocks and the main Il controls, as a for rehabilitat A

. i 1 lysis was using 55 studies with 628 soil profiles under temperate,
patial variation e <

Controlling factors humid, sub-humid, tropical and semi-arid conditions, to compare SOC stocks in the topsoil of non-

Grasslands degraded and degraded grassland soils. Grassland degradation significantly reduced SOC stocks by 16% in

Grassland degradation dry climates (<600 mm) compared to 8% in wet climates (>1000 mm) and Asia was the most affected

continent (—23.7%). Moreover, the depletion of SOC stock induced by degradation was more pronounced
in sandy (<20% clay) soils with a hugh SOC depletion of 10 compared to 1% in clayey (>32% clay) soils.
grassland degrad reduced SOC by 14% in acidic soils (pH < 5), while SOC
changes were negligible for hlgher pH. Assuming that 30% of grasslands worldwide are degraded, the
amount of SOC likely to be lost would be 4.05 Gt C, with a 95% confidence between 1.8 and 6.3 Gt C (i.e.
from 1.2 to 4.2% of the whole grassland soil stock). These results by pointing to greater SOC losses from
grasslands under dry climates and sandy acidic soils allow |dennﬁcauon of grassland soils for which SOC
stocks are the most vulnerable, while also on measures.
© 2016 Published by Elsevier B.V.

1. Introduction organic C back into the soil (Lal, 2004). A meta-analysis of 74
studies by Guo and Gifford (2002) reported that conversion of

Soil 1s the third largest reservoir of carbon (C) next to the
lithosphere and the oceans. Globally, soil contains about twice the
amount of C in the atmosphere and more than three times in
above-ground biomass (Batjes, 1996; Batjes and Sombroek, 1997;
Jobbagy and Jackson, 2000). Historically, terrestrial C pools, have
been largely depleted by anthropogenic activities such as
deforestation, tillage and overgrazing (Lal, 2004). It has been
widely argued that a shift in land use or land management in
agroec could as much as 30-40%

* Corresponding aulhor at: Laboratoire d'Océanographie et du Climat
pproches UMR 7159CNRS/IRD/UPMC/MNHN,
Boite 100. 4, place Jussmu 75252 Paris Cedex 05, France.
E-mail address: Vincent chaplot@ird fr (V. Chaplot)

hetp:/[dx doi.org/10.1016/j.agee. 2016.01.026
0167-8809/ 2016 Published by Elsevier B.V.

croplands to grasslands could result to soil organic C (SOC) gains of
19%, while a global analysis of 115 studies by Conant et al. (2001)
estimated much lower SOC gains varying from 3 to 5%. Under
degraded croplands in the Highveld region of South Africa
characterized by a temperate climate, with 6-8 months dry spells
Preger et al. (2010) indicated that consideration of the initial level
of degradation was important. In that study, they observed 30%
SOC stock gains (ie. 300kg Cha "yr ') when less degraded
croplands were converted to grasslands to as much as 70% (ie.
500kg Cha 'yr ') for heavily degraded croplands. The variable
response of SOC stocks to shifts in land use may be related to
environmental factors including precipitation as shown by Guo
and Gifford (2002), who reported greater SOC gains in areas with
low mean annual precipitation (<500 mm) than in areas with
greater mean annual precipitation (>500 mm).
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Evidence-Based Healthcare

Evidence-Based Agriculture

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

Clinical
Expertise

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

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

Best
Research
Evidence

Stakeholder
Priorities

Management
Expertise




VENE

Sylvie Brouder
(Purdue Univ.)

2] []

Project Director

Bruce Erickson
(Purdue Univ.)

Curriculum for
practitioners

Carol Barford

(Univ. Wisconsin)

Discover legacy, gray
and dark data

Matt Ruark

(Univ. Wisconsin)

Nutrient management
expertise

Kess Berg
(Advanced Agrilytics)

Provide high quality on-
farm data

Scott Murrell
(APNI)

Nutrient management,
FAIR data, standards

Greg Bossaer
(Purdue Univ.)

On-farm
recommendation testing

John Scott
(WHIN)

On-farm recommendation
testing

Scott Brandt
(Purdue Univ.)

Create workflow for
creating FAIR data

Nathaniel Thompson
(Purdue Univ.)

Business models for
farmers

Chao Cai
(Purdue Univ.)

Develop curriculum for
graduate students

Jeff Volenec
(Purdue Univ.)

FAIR data, model
development, oversight

Bruce Craig
(Purdue Univ.)

Systematic reviews and
meta-analysis

Danielle Walker
(Purdue Univ.)

Create literature search
strategies

Nathan DelLay
(Purdue Univ.)

Business models for
farmers

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

3N



Goal 3

Archive new and
legacy data in
repositories using
FAIR principles

¢ Findable

AcceSS|bIe

Interoperable

: Reusable



5a.
Revise

Are

5b.
Exclude

.

3. Form
partnerships

14 (

2. Develop
L inclusion

criteria

v

revisions
possible?

4. Protect
privacy

5. Acquire
a candidate
data set

Meets
inclusion
criteria?

6. Store the
qualifying
data set

1. Frame the question

:] Processes specific to collaborators

- Use of standards
E 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.

/ 7. Clean data \

8a. Describe
data

11. Publish with
collaborators into
a data repository

9a. Relabel 10. Create a
data FAIR data set

\ (iterative)

8b.
Use/update

ontologies

v

Published FAIR

data set
(citation + doi)

9b.
Use/update
meta-data
standards




Desired outcome:

APNI regularly publishes open-access FAIR
datasets in repositories



Goal 4

Assure quality and
standardization for
our crop nutrition
experiments

doi:10.2489/jswc.69.6.532

Standardized research protocols enable
transdisciplinary research of climate variation
impacts in corn production systems

E.J. Kladivko, M.]. Helmers, L.J. Aber
J.E. Sawyer, R.P. Anex, R.W. Arritt, B.
Frankenberger, PW. Gassman, A.]. G
E.D. Nafziger, N. Nkongolo, M. O'Ne:
Strock, and M.B. Villamil
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Research in the Dry Areas (ICARDA) Great Jamahiriya (ARC-Jamahiriya)




Outcome:

All APNI studies use standardized:
* experimental protocols
e quality control measures
e quality assurance methods




Current efforts:

APNI:
* protocols for maize measurements

Partners and APNI:
e 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

Applied Statistics

in Agricultural, Biological, and
Environmental Sciences

Barry Glaz and Kathleen M. Yeater, editors

Book and Multimedia Publishing

Shuyu Liu, Chair

ASA Editor-in-Chief: Elizabeth A. Guertal
CSSA Editor-in-Chief: C. Wayne Smith
SSSA Editor-in-Chief: David Myrold
Sangamesh Angadi

Xuejun Dong

David Fang

Girisha Ganjegunte

Zhongqi He

Srirama Krishna Reddy

Limei Liu

Sally Logsdon

Trenton Roberts

Nooreldeen Shawgi Ali

Gurpal Toor

Director of Publications: Bill Cook
Managing and Acquisitions Editors: Lisa Al-A1

CHAPTER 4: POWER AND REPLICATION—
DESIGNING POWERFUL EXPERIMENTS

Michael D. Casler

Power is the probability of correctly rejecting a null hypothesis that two ormore treatment
means are equal to each other when in fact they are di Designi: peri

with high power is critical for detecting small, but biologicall ingful, tr

mean differences and for situations in which the researcher expects the null hypothesis
of no treatment differences to represent the true state of nature. Biological researchers
should be able to define the experimental unit in every biological research scenario and
should be able to replicate treatments at the level of the experimental unit. Power analyses
can be extremely effective to provide researchers with an objective mechanism to chose
the number of repli to balance statistical and logistical concerns. Power analyses can
also be used to efficiently allocate resources among various types or forms of replication,
including locations, years, and sampling units, among others.

“Everything is different from everything else,” so it was always said by Prof. Frank
N. Martin of the University of Minnesota to the students in his introductory statis-
tics courses. By far, most of the comparative experiments conducted in biological
research are designed to detect differences between treatments or systems. As such,
researchers create treatment designs in which the individual treatments are viewed
as “different” from each other and likely to result in rejection of the null hypothesis
for measurement variables of interest to the researcher. Power is simply the probabil-
ity of correctly rejecting a null hypothesis that two or more treatment means are equal
to each other when in fact they are different—in nontechnical terms, the likelihood
of “getting it right” with a high degree of confidence, for example, « =0.05 or 95%
confidence. The trick, or secret, according to Prof. Martin, is to design experiments
that are unlikely to fail in this regard.

Conversely, we occasionally find ourselves in the situation in which our null
hypothesis that there are no treatment differences is exactly what we expect to
happen. For example, in a breeding and selection program, we often test whether
promising new candidate cultivars have disease resistance similar to that of a
commercial reference cultivar. In these situations it is imperative that powerful

M.D. Casler, USDA-ARS, US Dairy Forage Research Center, 1925 Linden Dr., Madison, W1 53706-1108
[mdcasler@wisc.edu, michoel.ca;L@o.s usda.gov).

doi:10.2134/appliedstatistics.2015.0075

Applied Statistics in Agricultural, Biological, and Envi I Sciences
Barry Glaz and Kathleen M. Yeater, editors

© American Society of Agronomy, Crop Science Society of America, and Soil Science Society of America
5585 Guilford Road, Madison, W1 53711-5801, USA.
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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:

Catalog existing recommendations
Generate high quality reviews
Archive FAIR data sets

Develop a QMS for experiments
Create powerful experimental designs
Develop and test new approaches

o s wWwhe




Required Technical Expertise

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



