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Data Harmonization along the data management workflow
and across IT tools

Semantics for harmonization & interoperability

Data Access

Data Collect Data storage Data Analysis

* BMS Fieldbook * BMS  IBP * GARDIAN
e Banana Fieldtask * RTB NextGen Databases e HIDAP p
 KSU Fieldbook * AGROFIMS * FarmDesign == )
« AGROFIMS fieldbook * Breeding4Rice e Crop models | ' $ |
e KDSmart * KDExplore . - ‘ SO ; %
; A'-/"ODK surveys * Dataverse, CKAN
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FAIR Data in Agriculture

Interoperable - The most difficult to achieve and requires ontologies/controlled vocabularles
a— identification of key objects (Ontologies)

DECgQING Use of proper concept identifiers




What is a vocabulary?

Controlled vocabularies:

provide a shared vocabulary for a domain (all the terms)

provide textual definitions that describe the intended meaning of the

classes Iin vocabularies

provide standard identifiers for concepts describing a given domain

Facilitate data publication and data access
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What is a vocabulary?

Controlled voc¢
provide a voca

provide textua d meaning of the

classes in voce

provide standa a given domain

Facilitate data
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What is an ontology?

Ontologies:

provide standard identifiers for classes and relations that represent the phenomena

within a domain
provide a vocabulary for a domain

provide textual definitions that describe the intended meaning of the classes and

relations in ontologies

provide machine-readable axioms and definitions that enable computational access to

some aspects of the meaning of classes and relations

~— . Facilitate data integration, data access and analysis
| (BEcouiNG
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What is an ontology?

Ontologies:

provide standard ide esent the phenomena

within a domain
provide a vocabula

provide textual defi f the classes and

relations in ontologie

provide machine-rea pmputational access to

some aspects of the

Facilitate data intec
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( oecoons Annotations are links between ontology terms and data objects
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Harmonizing Phenotypic data Tow
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Crop Ontology
Breaking semantic barriers to data interpretation

* Breeding Management Systems
* Meta Analysis across evaluation sites
* (Confusion between traits and variables

* No naming convention for variables
and methods of measurement which
are heterogeneous

* Trait & Variable definitions and
measurements are not similar between

farmers, breeders, agronomists,
modelers

Plant Height

B
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for agricultural data

Provides measured traits, parameters and their standard variables for the Breeding
fieldbook and for data annotation in the crop databases

"THE BREEDING
MANAGEMENT SYSTEM (BMS)
MAKES LIFE EASIER FOR
BREEDERS: THERE'S AN
APPLICATION TO HELP THEM
AT EVERY STEP AND THEY'RE
ALL IN ONE PLACE."

-~ GRAHAM MCLAREN, DEPLOYMENT MANAGER

 harmonize the capture of field data, ease fiald
\Iodwua?tpn and facilitate data modeling’”
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&
for agricultural data

Phenotype data in breeding Annotation must explain:

1/ What is the observation

Germplasm ID Y about ?
24530 | '
85432 ‘ EN KN
78452 4 | 143 N\ |

56093

TRAIT
Entity + Attribute

N
@,

The height of the plant

The color of the grain

S The grain yield

piin
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for agricultural data

Phenotype data in breeding Annotation must explain:

Germplasm 1D |
24530 |

P 2/ How is the trait observed ?

85432
78452
56093

METHOD

With a measuring
tape

Estimated
visually

Calculated
Panicle weight x panicle density

—
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for agricultural data

Phenotype data in breeding Annotation must explain:

 Germplasm ID |
24530 |

3/ How is the trait observation

B A IR W N expressed?

1 = short (<90cm) SCALE

2 = medium (>90cm and 1 =white
<110cm)
3 = tall (>110cm)

2 = cream
3 =vyellow

B
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Standard Variable in Crop Ontology

 Method and scales are important to capture for supporting data comparison
& interpretation

A Variable is combination of
Property (Trait) + Method + Scales/units

» It annotates the actual value of the measurement
» Has a unique name -> Proposed naming convention: P_M_S

Trait = Entity+ Quality

(Root) (Length) Average root length expressed in cm

Average root length scored on a 3 level scale :
1=short (<50cm) ‘
' 2= medium (50-100cm)
S (A ohNG 3=long (>100cm)

Jo e Qmta Ecosystam



Crop Ontology Online

27 species

Download in
csv, obo,
RDF

API
Helpdesk

Adding
farmers
preferences,
sensory
traits
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Crop Ontology Curation Tool

Home About Feedback

Scientists
« Carlos Guzman, CIMMYT
« Hector Gonzalez, CIMMYT
« Enrique Autrique, CIMMY T
« Javier Pena, GIMMYT
« Pawan Singh, GIMMYT
« Matthew Reynoids, CIMMYT
« Tom Payne, CIMMYT
« Velu Govindan, GIMMYT

Ontology curators

« Rosemary Shrestha, CIMMYT
« Jullan Pietragalla, IBF GCP

CO_321 Add New Terms  API

Traits, methods and scales

ED Engiish [

= Wheat traits
® Abiotic stress traits
Agronomical traits
Biotic stress traits
Morphological traits
Phenological traits [}

Physiological traits [39)

Quality traits

Help

Term inforr

P
nName

bCrop Ontology

Crop Lead

CIMM|

FE—1

2

Grain number per spike

GrnSpk Computation

grain/spike

Identifier

Formula

Method class

Method
description

Computation

The number of grains per spike can be measured
independently by threshing a known number of
randomly selected spikes per plot (10-20 spikes
per plot) or can be calculated as: Grains per spike
(GSP) = grains m2 / spikes m2.




Crop Ontology Curation Tool

About

Home Feedback

Lentil ontology

Ontology curators
« Karthika Rajendran, ICARDA

Sclentists
« Shiv Kumar Agrawal, breeder, ICARDA

CO_339

Add New Terms API Help

Traits, methods and scales

Engiisn [

Name
B Lentil traits
B Abiofic Stress traits |

Biological yield per area

E]' Agronomical traits

(= 2}
= Biological yield per plant [
=

- Height of the lowest pod [

i E] Lodging susceptibility 5

Harvest Index

Herbicide tolerance

= Lodgind susceptibility assessment - Method

lodging incidence score [
i & Number of peduncles per plant

Number of pods per peduncle [

J

-9
& Crop Ontology

Crop Lead Center Partners  CGIAR research program

1 & EMARCR
A IC/\RDA ég g;:re?umes
O o b it e CGIAR
Agtrials Annotation Tool Logout ElizabethArnaud

Term information

v General Comments

Permalink

Variables

LodgSuscp Est 1to7

S} odging susceptibility [fs.a)

= Lodgind susceptibility assessment - Method

method_of

lodging incidence score

v General 0 Comments

Identifier

Category 0 None

Category 3 Low

Category 5 Medium

Category 7 High

Scale class Nominal

o

Scale name lodging incidence score

=il



Classification of methods

By using a measuring device, a Plant height measuring with a ruler
sensor Measurement g S
Fruit weighing on a scale

By counting entities Counting Leaf counting

m By an assessment that only relies Grain colour estimation

on the experience and subjectivity
of the observer. The assessment is | Estimation
not supported by a measuring

= - - d 3 Z o . s -
=l Rice traits evice Plant height visual estimation

Damage on leaves visual
estimation

1000 grain weight calculation
= = (1000 * measured grain weight /
Abiotic stress m The trait observation derives from an aggregation grain count)
of observations (regardless of how they were
observed i.e., measured, counted, estimated or

Agronomical [ computed)

Computation Harvest index calculation (Grain
yield / Aboveground biomass)

Grain protein content calculation
(Grain Nitrogen content * 6.25)

Biochemical [
Biotic stress

Fcrtility m This scale class is exceptionally used to express complex traits. Code is a nominal scale
that combines the expressions of the different traits composing the complex trait. For
example a disease related code might be expressed by a 2 digit expresing intensity and 2
Mor phOlOg ical m character code expresing the severity. The first 2 digits are the proportion of plants
affected by a fungus and the 2 characters refer to the severity, e.g. “75HD” means “75%
of the plants are infected and plants are highly damaged”. It is recommended to create

Phenol ogical m variables for every component of the code.

The date class is for time elapsed between two events expressed in a time format, e.g.

LR

“days”, “hours”, “months™.
Physiological [ Y

Categorical scale that can take one of a limited number of categories. There is no
Quality [

intrinsic ordering to the categories.

Numerical scales express the trait with real numbers. The numerical scale defines the
unit e.g. centimeter, ton per hectar, branches.

Ordinal scales are composed of ordered and fixed number of categories.

A free text is used to express the trait. Also known as character variable.

The date class is for events expressed in a time format, e.g. “yyyymmdd hh:mm:ss —
UTC” or “dd/mm/yy”".




Example of an ontology

co:varigeOf

co:variableOf
7 1
co:Method
DECODING

[iheE Dets Ecosystam




> Improving the re-usability of the data file

The content of the Excel file is Germplasm 1D
not always re-usable because 24530 m_
of lack of clear variable name 85432 _

1
3
2

Fieldbook design + LY
system

-

L |
[ |
|

for agricultural data

Crop Models




Crop Ontology for Trait Data

www.cropontology.org

iy

Identifier CO_343:0000388

—J-

=l Average tuber weight -computation Trait description Average tuber weight in kg

ke CEIED

GUIEFLINES 10 CREATE CROP=SPFCIFIC
ONTCLOGICS MOR PIICNOTYPIC DATA
ANNOTATION

o
® ¢ Planteome

Good Practice for Trait Data Annotation

Submission of new
: : : : Formatted files in / traits & variables
Community selects traits and - Create Fieldbook with - Data collect - o
: . . repositories or
standard variables Ontology with standard variables
databases
e o Use of the
- J ; v % ﬁ:rmplmm :'I:lllel_Mesur\e_ ::ltt:::,_rl;nesure_ formatted
: h > data files

ey =
cultural data e b e A



Agronomy Ontology

‘pest control process’

v ‘biological pest control process’
: ‘organisms augmentation process’
‘organisms conservation process’

Provides names, definition and semantic ‘organisms importation process’

‘chemical pest control process’

rEIationShipS for measured traits and A *mechanical pest control process’
. . . ‘mechanical pest destruction process’
agronomic parameters with their standard . ® *cold treatment’

‘diatomaceous earth spreading’

variables for Agronomic and Breeding . ® fire treatment’
. . E ‘flood treatment’
fieldbooks, surveys and for data annotation - ® "heat treatment’

. . . £ ‘soil solarization treatment’
in the databases and repositories . @ *steam treatment’
‘tillage process’
‘mechanical pest exclusion process’
‘mulching process’

"'.;\(oonoys.-..d.n and AdBnonitets Integrating Farmers prEferenceS with 'using barrier process’

‘mechanical pest removal process’

harmoniza the capture of field data, ease fiald
book creation, and facilitate data modeling’’ respeCt tO 8ender E "hand picking process’
: ‘insect vacuuming process’

eropantology.org : ‘mowing process’
| 1 ‘trapping process’
‘water pressure spraying process’

‘regulation of grazing’
‘continuous grazing’
‘rotational grazing’

‘creep grazing’

‘first-last grazing’
‘intensive rotational grazing’
. - ‘controlled grazing’

e : ST i Gt T SRl * ol SR £ -5 : "hohenheim grazing system’
DECODING 3y g ) e : "holistic planned grazing’
[he Juta Ecosystam v oo : ‘'mob grazing’
> : e ‘strip grazing’



27 species

Download in
csv, obo,
RDF

API
Helpdesk

Adding
farmers
preferences,
sensory
traits
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Crop Ontology Online

Crop Ontology Curation Tool

Home About Feedback

Scientists
« Carlos Guzman, CIMMYT
« Hector Gonzalez, CIMMYT
« Enrique Autrique, CIMMY T
« Javier Pena, GIMMYT
« Pawan Singh, GIMMYT
« Matthew Reynoids, CIMMYT
« Tom Payne, CIMMYT
« Velu Govindan, GIMMYT

Ontology curators

« Rosemary Shrestha, CIMMYT
« Jullan Pietragalla, IBF GCP

CO_321 Add New Terms  API

Traits, methods and scales

ED Engiish [

= Wheat traits
® Abiotic stress traits
Agronomical traits
Biotic stress traits
Morphological traits
Phenological traits [}

Physiological traits [39)

Quality traits

Help

Term inforr

P
nName

bCrop Ontology

Crop Lead

CIMM|

FE—1

2

Grain number per spike

GrnSpk Computation

grain/spike

Identifier

Formula

Method class

Method
description

Computation

The number of grains per spike can be measured
independently by threshing a known number of
randomly selected spikes per plot (10-20 spikes
per plot) or can be calculated as: Grains per spike
(GSP) = grains m2 / spikes m2.




Where is Crop Ontology applied?

%? Roots, Tubers
. CGIAR and Bananas
« - e
e ... @ r
o0 Fe]

o ¢ CASSAVABASE
v A

o &
s..ﬂ o, @
® ¢ ® Planteome

BREEDING MANAGEMENT SYSTEM
sie  MusaBase

% YamBase

”’//'] SweetPotatoBase
&

EMBL-EBI

lCrop Ontology
for agricultural data @

Ycropiwild

b relatives i

AgTrials
/'/ %? Cllmate Change 6

Agriculture and
DECODING Ml CGIAR  Food Security CCAFS

1 -..JU'L‘ LR ECOSYS
- } BN The Global Agricultural Trial

WY CGIAR i i
S repositories @Genesys

CGIAR

Repository and Database



Crop Ontology Curation Workflow

RESEARCH
PROGRAM ON

%? Roots, Tubers
and Bananas
Crop Ontology Varlable Request Form CG IAR

Namo Emat Brooding Program
nmna it

Term submission Sweet Potato
5 form Breeders/

submit.rtbbase.org Genebank

Curation

Vilma Huala
Dorcus Gimenet
Afola Agbona
Rhiannon Crichton

Bryan Ellerbrock
Guillaume Bauchet
Naama Menda

Planteome Github issue
GitHub =~ CO Website
CASSAVABASE 22 4 i

MusaBase Release

AfricaYam

« YamBase

@’ SweetPotatoBase
ki,




Getting Involved: How can you contribute and utilize these resources?

* Explore annotations and ontologies for your own research work

* Create a GitHub account to request terms, make comments, or share
your own ontology

* Annotate your data, and work with us to submit to our repository

o

/ —
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4
Planteome

Linking the application Crop Ontology to the
reference Plant Ontology of Planteome

From Species-specific to species-agnostic

V=
DECODING
, “uu‘u@?mi Ecosystam



Ontologies can link to data from multiple species

Examples of fruit color trait (TO:0002617) across various species

Phenotypes

Grain Color

Pod Color 1
- Genotype

-, 01

1 [V ROX ¢ Rl

: DECODING

S line Omta Ecosystam



Species-Specific Ontologies and Data Annotations

Cassava- |IITA Three examples from CGIAR Centers integrated into
o @ Planteome:
o ® How can we make interspecific
o g @ e COomparisons across these ontologies?
@ > . o
@ P )
163 traits, for example: .
« stem number Rice- IRRI
* root neck length e ©-© L\
* red spider mite severity @ ® @ >
Lentil- ICARDA o e e ®

. 68 traits, for example: St 3 ;

* pod weight 157 traits, for example:
- [ DECODING *  cooking time *  caryopsis shape
. _uu‘u\'g Data Ecosystam «  root length S oeeY ey

* lodging incidence



Integration of Species-Specific Ontologies in Planteome Reference
Trait Ontology

PATO:0000001
quality

Entities from Plant
Ontology or Gene
Ontology

To 0000387 PATO:0001241
plant trait

physical object quality

P0:0025131 T0:0000017 PATO:0000051
plant anatomical entity plant morphology trait morphology

Trait qualities from
T0:0000839 size
plant structure morphology trait
P0:0009011 / PATO
plant structure
is a / T0:0000398 PATO 0001708
- whole plant morphology trait

1 D extent
TO 1000012
PO 0000003 whole plant size

whole plant /
T0:0000207
plant height

PATO 0000119
helght

inheres_in

. —
/ €O_339:0000114 CO_321:0000020
DECODING -
sCEHSVwEtETT
\ .411 A/.D‘Lu 2 B yelait C0_334:0000432
. for agricultural data cassava plant height
rice plant height
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Progress of CO to TO Mapping:
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Ontology Manager of the Breeding Management System

< [B 18P SORGHUM BN P © @& adnin -~

Manage Germplasm

Ontology Browser

Manage Nurseries

Manage Trials J Variables ppertie Methods Scales ‘ Add New ‘

Manage Samples

Program Favourites ‘ v ‘

There are

Import Germplasm .
Variables
Manage Genotyping Data

Browse Studies

ACCNO Germplasm id Assigned Accession name
Head to Head Query

AgApp_E_1to5 Plant agronomic appreciation Plant agronomic appreciation - Estimation AgApp Score (1-5)

Import Datasets Antho_E_Oto2 Plant anthocyanin presenc stimation Antho Score (0-2)
Trait Donors Query (Testing) Appreciation of va - (1_5)
BLOCK_ID BLOCK_ID_PROP Location id
BLOCK_NAME BLOCK_ID_PROP - 4 Location name
BLOCK_NO Blocking factor 1 r Number
BM_CODE_VTE Breeding method Ok BMETH_CODE
Breeding method o} d Breeding method id

BMETH_VTE Breeding method ) v Breeding method name

B -

4 Integrated Breeding Platform
' B Today'’s tools for tomorrow’s crops




ol Bt ) 710 0AY % nd

DECODING

CO variable format used by MIAPPE &
Standard Breeding API (BrAPI)

Multi Crop
Passport Data

(@) miappe

- —~
l ) ]

Combined
data sets
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CGIAR International

Ontolog

550 agronomic classes and 230 variables
_ Gathered ICASAand CIMMYT' variables
commonly used in Built in the Ontology Web Language format

Describes variables

agronomic experiments with Protégeé

Web application that . Data collection
lists variables of the and harmonization
Agronomy Ontology tool by and for the Store data
to ease the creation community annotated with
of fieldbook variables defined in
the Agronomy
Ontology

| Data collectio
sheets

Researcher Data collector
Designs data collection Collects data using data
sheets on field book web collection sheets
application (Excel sheet or mobile app)

Fotesrtrett Er'ihonization of'agronomical fesearePadtss




Development of the Agronomy Ontology (AgrO)

Trial Information

Person
Experimental design
Site informations
Institute informations

/."

DECODING _

J

Agricultural operations

Land preparation
Seeding
Fertilizer
Irrigation

Pest control
Harvest
Agricultural equipment

Agronomy
Ontology

Abiotic factors

Soil
Rainfall
Light
Temperature
Humidity
Atmosphere

Monitored data

Biotic factors

Crop Ontology

Pest Ontology

Germplasm



AgrO Content

agricultural implements, inputs, agricultural practices
Entity and a Quality (e.g.: field (entity) area (quality))

‘crop residue management process’
‘crop residue burning process’
‘crop residue spreading process’
no-till
‘tillage process’

"land levelling process’
‘laser land levelling process’
"traditional land levelling process’

age process
‘conservation tillage process’
mulch-till
ridge-till
strip-till
‘conventional tillage process’
‘puddling process’
‘reduced tillage process’

‘plant transplanting process’

‘'planting process’
‘'seeding process’

o

DECODING

[inE Duta Ecosystam

‘pest control process’

‘biological pest control process’
‘organisms augmentation process’
‘organisms conservation process’
‘organisms importation process’

‘chemical pest control process’

© "'mechanical pest control process’
v ‘'mechanical pest destruction process’
‘cold treatment’
‘diatomaceous earth spreading’
‘fire treatment”’
‘flood treatment”’
"heat treatment’
'soil solarization treatment’
‘'steam treatment’
‘tillage process’
‘'mechanical pest exclusion process’
"'mulching process’
‘using barrier process’
‘'mechanical pest removal process’
"hand picking process’
‘insect vacuuming process’
‘'mowing process’
‘trapping process’
‘water pressure spraying process’

‘irrigation process’

"localized irrigation process’
‘drip irrigation process’
'pitcher irrigation process’
‘'subsurface drip irrigation process’
‘'subsurface textile irrigation process’
‘sprinkler irrigation process’
‘center-pivot irrigation process’
‘sub-irrigation process’
‘'subsurface drip irrigation process’
‘'subsurface textile irrigation process’
» "surface irrigation process’
b @0 "bassin irrigation process’
'border irrigation process’
‘furrow irrigation process’
‘'uncontrolled flooding process’

‘pruning process’
‘desuckering process’

‘detrashing process’
‘limbing process’
‘'tree topping process’

‘regulation of grazing’
‘continuous grazing’
‘rotational grazing’

‘creep grazing’
‘first-last grazing’
‘'intensive rotational grazing’

‘controlled grazing’
'hohenheim grazing system’
"holistic planned grazing’
‘mob grazing’

‘strip grazing’



hrchy | Class hierarchy (inferred) ‘'manual oilseed drill' AGRO:0000039¢
3 1= =] Class Annotations | Class Usage |

Asserted |
flail
‘furrow opener’ dfs:label
‘hand dibbler*
‘hand plough’
‘hand sprayer’

'harvest implement' : ] 2 : : -

hoe A seed drill that consists of a seed box attached to the mainframe of a hand wheel hoe. A fluted roller assembly is provided at
‘irrigati - . bottom of the seed box. Fluted roller is rotated with the help of

!rr!ga fon equipmen chain and sprockets from the ground wheel.

‘irrigation tube’

‘land levelling implement’ )
‘manure spreader’ nttp://agricoop
‘mouldboard plough’

‘mulch implement’

‘naveen dibbler’

paraplough

‘planting implement’

‘puddling implement’

‘residue management implement’
‘ridging plough’

‘rotary dibbler* = s
scythe seed drill

‘seed drill' PATO_0000070

sickle . O n & 'number of blocks'

‘slurry injector*

‘sowing implement’ anyn - 'number of crops'
SPAUSEeuOn: pacticipatas ‘'number of crops previously cultivated'

subsoiler ‘has model’

‘tillage implement’ ‘has brand' - 'number of plots’

tractor

‘transplanting implement’ ‘depends on 'number of pots'

lty l t . - -
\waatheestation” — - 'number of replications’
‘'number of rows'

‘'number of treatments’

manual oilseed drill

definition language: en]

‘ E:a)_gme“
B




AgroFIMS — user-tested; ready to field-test in Spring 2019

1Y AgroFIMS

Agronomy Field Management System

HIDAP

AgroFIMS

Hello, Guest
O Not connected

& Fieldbook <

Ll Single Trial Analysis < H I DAP AgrOFl MS v0.0.17

€4 Documentation The Agronomy Field Information M nent Sy ) IAR’s HIDAP (Highly-interactive Data Analysis Platform created by CGIAR’s International Potato Center, CIP). AgroFIMS draws fully on

ontologies, particularly the Agronomy Ontology and the Crop Ontology. It consists of modules that represent the typical cycle of operations in agronomic trial management, and enables the creation of data collection sheets

@ Help using the same ontology-based set of variables, terminology, units and protocols. AgroFIMS therefore:

Standardizes data collection and description for easy aggregation and inter-linking across disparate datasets;
@ About Allows easy integration with HiDAP breeding data, or any other ontology-based datasets;

Functions as a data staging repository, allowing data uploads with view/edit permissions;

Enables data quality checks, statistical analysis of the data collected, and the generation of sophisticated statistics reports;

Aligns a priori with CGIAR’s CG Core metadata schema;

Enables easy upload to the institutional repositories, and much more.

Funding for AgroFIMS was provided by the Bill and Melinda Gates Foundation’s Open Access, Open Data Initiative, and the CGl




>  Create Neldbook

Irrigation

Irrigation details

Number of irrigations

Application #1

Start date

Irrigation technique

alized

Localized irrigation technique

;

Drip irrigation

Aj

End date

Irrigation source distance

Irrigation amount

Notes

Irrigation source distance

Unit

Unit



Crop measurement

Please, select measurement by click.
Select all
Show 25 ¥  entries Search:
Crop Group Subgroup Crop measurement Scale
1 Cassava General Timing Date yyyy/mm/dd
2 Cassava Biomass Harvest Area harvested m2
3 Cassava Biomass Storage roots Fresh weight g
- Cassava Biomass Storage roots Subsample fresh weight g
5 Cassava Biomass Storage roots Subsample dry weight g
6 Cassava Biomass Storage roots Moisture content %
i Cassava Biomass Storage roots Dry weight g
8 Cassava Biomass Storage roots Dry matter yield kg/ha
9 Cassava Biomass Leaves Fresh weight g
10 Cassava Biomass Leaves Subsample fresh weight g
11 Cassava Biomass Leaves Subsample dry weight g
12 Cassava Biomass Leaves Moisture content %
13 Cassava Biomass Leaves Dry weight g
14 Cassava Biomass Leaves Dry matteryield kg/ha
15 Cassava Biomass Stems Fresh weight g
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to 10 of 254 Resulits

Phenotypic evaluation data of Pigeonpea (C.acutifolious) medium duration advanced lines trial for year 2016-17
- Phenotypic

Sameer Kumar, CV: Anupama quane 2017, "Phenotypic evaluation data of Pigeonpea (C.acutifolious) medium duration advanced

Keyword Chickpea (CROP ONTOLOGY) . : s/CO_338:ROOT

Plant height (CROP ONTOLOGY) htip CIopC s/CO_338:00002

Days to maturne (CBOP ONTOI OGY) http cropontology.org/terms/CO_338:000028

Days to 50% flowering (CROP ONTOLOGYDhtir >0 _338:00002

Replication homberjcror oNTOLOGY) hitt v.cropontology.org/terms/CC 2

Entry number (CROP ONTOLOGY)

Seed yield per plot (CROP ONTOLOGY 2

= oa o ale’Ta'aVWalTaraTlW a¥al" 2= & & - at -
A | B | € | D | = = F | G 1 H | L FE—— K

Plot No  Replication Number  Entry No Entry name Days to 50 percent flowering Days to maturity  Plant height Plant count at harvest Seed yield per plot Seed yield Hundred seed weight

401 1 1 ICCV 14301 A7 96 35,4 90 457,33 953 35,1
402 1 8 ICCV 14308 a7 97 38,4 70 570,13 1188 40
403 1 20 Local Check 48 98 46,6 75 656,00 1450 39
404 1 16 ICCV 14316 47 98 41 75 738,76 1539 45,5
405 1 15 KAK 2 46 96 45,8 102 618,00 1287 38
406 1 14 ICCV 14314 46 95 44,8 91 959,00 1598 39,5

DECODING




Ontology Look Up Service

Services @Research @ Training

Grain number per spike Q

Y Filters Search results for Grain number per spike

i Showing 1 to 10 of 17206 resulits
Term type Previous g Next

Grain number per spike

class http://www.cropontology.org/rdf/CO_321:0000038
Number of grains per spike.
individual | 547 ] Ontology: Wheat ontology
Also in:
property o
Grain number per spike
Onto‘ogies http://www.cropontology.org/rdf/CO_323:0000027
The number of grains per spike.
ter by ontology Ontology: Bariey ontology
Also in:
NCIT
MP <o grain
http://www.cropontology.org/rdf/CO_323:0000029
FOODON [ 948 ] The number of grains per spike.

Ontoloav: Rarlev antnlanv



COPO

Data Annotation tool for public repositories using the OLS

~ Apply this description to all tems In the description bundie? [ vos [ r U

Phenotypic Variables

wheat earliness

shoot

>
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Earlham OXFORD % .< UNIVERSITY : : ;»: z
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Multi-disciplinary data for agriculture research questions

* In Nigeria, Rainfed lowlands = 70% of total rice area.

* Yield losses resulting from flooding may range from 10% to total crop loss.

Question:

Identify rice varieties that are high-yielding and flood-tolerant that can grow'in
Nigeria in rain-fed lowlands subject to recurrent devastating flooding? e

o R WY
o W D .
s 55 %’J“#%s&fﬁfﬁ‘,,ﬂf 5
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‘Stem Elongation’

‘Medium long slender PostHarvest

. hout Rice varieties from
i / 11 rou u . .
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Disease& Pests FARO 66, FARO 67
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Gene
Markers

QTL
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Germplasm
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Taxonomy
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Market
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Ontology Community of Pratice
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Agronomy Ontology

‘pest control process’

v ‘biological pest control process’
‘organisms augmentation process’
‘organisms conservation process’
‘organisms importation process’

‘chemical pest control process’
v ‘mechanical pest control process’
v ‘mechanical pest destruction process’
‘cold treatment”’
‘diatomaceous earth spreading’
‘fire treatment”’
‘flood treatment’
"heat treatment”
‘soil solarization treatment’
‘'steam treatment’
‘tillage process’
‘mechanical pest exclusion process’
‘mulching process’
‘using barrier process’

‘mechanical pest removal process’
"hand picking process’
‘insect vacuuming process’
‘mowing process’
‘trapping process’
‘water pressure spraying process’

" ‘A toal for Breeders and Agronomists to
harmoniza the capture of field data, ease field
Book creation, and facilitate data modeling’’

‘regulation of grazing’
‘continuous grazing’
‘rotational grazing’
‘creep grazing’
‘first-last grazing’
‘intensive rotational grazing’
‘controlled grazing’
'hohenheim grazing system’

s

| ECODING "holistic planned grazing’
e Duta B ‘'mob grazing’
‘strip grazing’




Joint effort from two Community of Practices (ColPP)
The SociO ontology has boaen o aq from the work
between the ontologes Data Cof and socio-economic data CoP in the

CGIAR the Platform for Big data in Agriculture

Linking existing ontologies
The SociO ontology team s g with P 5 10 re-use
existing ontologies such as Basic Formal ontology, Information Artifact

Y,  C Ontology, CGIAR agronomy ontology and
others, S0 that we can easdy ink 1o other ontologles in the Linked Open
Data cloud.

Collaboration of the Ontology CoP and the Socio Economic, Data CoP

i, For household surveys

A\ .".
DECODING
\ m@y@n Ecosystem

SOCIO-ECONOMIC ONTOLOGY

The coverage of key socio-economic indicators

The SociO ontology team work together with the working aroup on 100
guestions n standad household surveys in order 10 get iInformation on
key s0Cio that can be usefs for research,

policy g, and

SociO ontology for annotating survey data

The SociO ontology would be used for annotating SOCo-economic
survey data from a survey design stage (1.e. questionnaires) to data
sharing stage In the data management life cycle.
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. Discussion and Working Groups ‘

Livestock Ontology

%

Plant Stress Fish Ontology

Plant Phenotype

Genetics and Genomics
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=
DECODING
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Water Management




platform for | Adopt, adapt and validate best practices, guidelines to support the
Big Data harmonization and interoperability of data needed by the Big Data
nAgriculture| - piatform and to support the other Communities of Practice.

-

CGIAR

Socio-Economic Livestock

/Ontoogcs\.

Crop Modeling

Geospatial
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A Growing Community Of Practice
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& Platform for
Big Data ABOUT WHAT WE DO EVENTS NEWS AND MEDIA

CGIAR

In Agriculture

brking Spaces 0D Events QD News QD Resou|

INnterested in
joining our

community of -

practice?

Sign up to our mailing list for community news and updates.

| Sienup \

and for data interoperability and data discovery following
the FAIR principles.

This space can be used as a discussion area. share and



