Data Management for Regional Transdisciplinary Agricultural Research:
Approach and Implementation
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The Sustainable Corn Team - Database

 USDA-NIFA funded "Climate and /3"‘"’ e Serves the needs of researchers for entering, editing,
Corn-based Cropping Systems / S accessing, and exporting data sets.
Coordinated Agricultural Project" N Emphasis placed on finding a solution that allows team

Project Management Database

(2011-2016) [ T\ to self-manage and is flexible for data types collected
» 140 scientists, staff, and students 4 Fo k (A at different frequencies and for site variation.
e O states and 11 institutions' / / /{ = 1\ \ T\ ==« Development began in 2011 with functions released as
» Transdisciplinary team spanning MNERAEAIEARN - built.
19 disciplines from biophysical to rortas | Vg <> e Yoo =« Team centralized research database (“Climate and
soclal-economic I = I : $$ ? 4 Cropping Systems Database”) is accessible through

Data Management

Export Data
via Web-form Spread-
— T T sheets
L q

Internal team website (Fig. 2).

Team Goal { Sl ) I » Data management is handled using a combined model
[dentify adaptive and mitigative R — — incorporating a traditional relational database and
strategies for Midwest corn-based S — T —{Hl leveraging of the Cloud (Google). This approach mixes
cropping systems to climate \ S— T — / best technical approach while meeting needs of real
change. Emphasis Is on Fig. 2. users.

understanding C, N, and water Workflow describing the team’s research and project databases.

Highlights one-directional workflow (red lines) and expectation of team members (users) contrasted with the multi-

fOOth’I ntS Of WIC|€|y eStabIlShed and directional workflow (grey lines and arrows) and expectation of data personnel. Research and project management TeC h N | C al Stren g t h S

+ Landscape Position

. databases utilize similar approaches and technology although only the research component is discussed here. ] ] ]
novel management practices that » Centralized identity management
address sustainability and system SO o (¢ B » Data versioning and provenance (audit trail exists)
resilience. oi1oos o2cop [ e 2050w Example of customized web interface.  |Interactive editing of content via Wiki website
PR, icncocmen Pesticides | SiteMap & GPS | Notes Collaborators enter, edit, and delete field management i . . . .
e information (metadata). This approach forces structure from e Customized interfaces via SC”ptS (F|g 3)
Research .TDT;..-ZDZ;;E:i TL-L-@:ZTSZ;"Zf;f | the initial entry phase. : - : -
35 agricultural research sites: e Data downloading, aggregation, and quality control via
° : 142013t vy ?dt tDE'dt Eﬁ"‘?‘? Vi :
. ’ I e scripts
Soatmonts, 65 data variables . Data formatting and standardization via interfaces
] ] Select Operation: | Synthetic Fertilizer v Fig . 4.
éggon}::\rigfrsnuerctemetadata. E::?ezgz?fﬁzirt‘l ;ﬁtt’;pgfcia\tgrie;gg Data and Research Cycle Strengths
¢ i i jed to: | Select from list v " - PRl
160 farmer intervi e>\//vs e ——  Tris dashboard has been simplified by eliminating research ste ~~ ®  aster spin-up and accessibility of data to researchers
o vari i Iflers. This web | i - - . " "
s e bars based on the amount of data upoaced versis  ® Limited loss of data and supporting information
Mt wa—— metadata. Four statvs options exist per variable meludng data  ©Tr@NSparent data status via Data Dashboard (Fig. 4)
ey, and not enereq et ey Cove Blue) ddnoteclest = Projact work groups can discover data easily
*T x K:t;m— AGR1 AGR2 nuenpw AGR4 AGRS AGRe AGR7 AGR8 AGRS AGR10 AGR11 AGR12 AGR13 AGR14 AGR15 AGR16 ° Im p roved transpare n Cy an d re p rOd u Ci bi | ity Of fi nd i ngS
: e .ig;ﬁ' _— = mgm. S S SE . . 72' S * SyntheSiS of data occurs during funded periOd of
+ Corn-Soybean RutatioTI\ ok : _481? — o2 :j : ] 22 2 Bl v @ e prO]eCt and nOt pOSt
" Soybean Rotaton e — - e— - e e wee * INCreased outputs by team to funder (USDA-NIFA)
+ Extended Crop Rotations o a OE
+ Organic Crnp;ing System * : 24 u T
* Drainage Water Management » 12 2 8 12 -
. :_J.il’ltrugerr:ﬂFertilizer Management = 5 Paper OUt th |S mOnth!
. lllage Management 8
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— o = Herzmann, D., L.J. Abendroth, and L.D Bunderson. 2014. Data
Fig. 1. Field Research Sites (orange R ey p— — —— TSN :
. — S —— e I management approach to multidisciplinary agricultural research

circles, n=35). Some locations have and syntheses. J. Soll Water Cons. 69(6):188A-193A.
multiple experimental plots.
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TEleven institutional-members are part of the Cropping Systems Coordinated Agricultural Project: Climate Change, Mitigation, and Adaptation in Corn-based Cropping Systems. Funded by the USDA-NIFA, Award No. 2011-68002-30190.
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