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Reinhard Simon

Head of Research Informatics Unit
Coordinator GPG2 activity 2.2

International Potato Center



�����	��

• Introduction of bar-code based information 
management systems
• Examples
• Lessons learned

• Data flows and information integration
• Outlook
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-Simplification of procedures

-Reduction of ‘red-tape’: repetitive or house-keeping 
tasks

-Better data management: a consolidated database 
(“one database to rule them all”)

-Use of data for decision making

-Minimizing human error
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- Depended on a specific commercial software from a 
major vendor

- That software was withdrawn when the project at CIP 
was close to end

- First intent of implementation collapsed (~2001)
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- A first set of documentation on workflows and 
procedures

- A framework to produce them and trained staff

- A lesson: Bar-code based tracking only works and 
yields benefits within an integrated system of 
operational databases and applications

- A team ready to start even after most of the 
programmers had to leave

- Another lesson: don’t depend for mission critical 
systems on arcane products even from major vendors

http://touregypt.net/magazi
ne/mag04012001/magf2.ht
m
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- “barcode” for labs and operations only as part of a package

- that is as part of a LIMS 

-based on documented (agreed!) workflows and 
‘customer specific instructions’ (“RUP docs”)

-with sufficient detail to identify points of intervention 
for data logging, checking, and printing (reports, barcode 
labels)

- LIMS feed into corporate database

- Usage of well supported (standard) software (components)
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In-vitro lab as a service unit in the genebank:

-20 000 plantlets distributed internationally/year

-70 000 plantlets for in-house use

-In-vitro vessels: 110 000 (all crops)

-22 000 vessels propagated/month



Potato Sweet potato ARTC

L
IM

A
JU

N
IN

In vitro
Chamber
Cold Chamber 
for Seeds
Cold Chamber 
for Tubers
Greenhouses

Field

CIP Mobile/Barcode Infrastructure Status 
Barcode              Pockets/LIMS                        LAN Wireless

In vitro
Chamber

Greenhouses

Field

Storage Room

Areas

Notes: The barcode includes the use of labels, thermal printers and reader guns. The symbol  “– ” means that the  specific crop does not are the respective 
facility.

Pending Pending

Design 
completed 
(by ITU)

Pending

Pending Pending Pending Pending Pending Pending

Pending Pending Pending

Pending Pending Pending

Pending

Pilot

Pending

Pending Pending PendingPending

2000

First Pilot in 
In vitro Potato

2003 January

Infrastructure
Design for all In vitro
& Greenhouse

2003 November

Infrastructure
for all In vitro
& Lima-Greenhouse

2004

LIMS/apps

2005-2006

Improve Infrastructure
and Wireless  Covertures 
(from 11MB to 54 MB)

Pending

Laboratories
(Molecular/Processing)

Pilot Pilot

PendingPilot Pending Pending Pending

Pending Pending Pending

PendingLaboratories Pending Pending PendingPending Pending

Pending Pending Pending PendingPending Pending

Pending Pending Pending



WORKFLOW : Conservation In Vitro of Potato

In vitro

Transfer RoomLong  Term Collection

1

Multiplication in 
3 tubes

Select 2  of  3 
tubes 

Review by Biodiversity and RIU, August 2006 

Active Collection 

2

3

Culture in 
Propagation 

Medium

4
If all contaminated

Process from 
other tube

Contaminated tubes (1-2)

Incinerate 
contaminated 

tubes

5

If  all samples 
are healthy

2 – 3 samples in bad state

2-3 samples in 
good state

Store 1 tube

6 Multiplication 
in 3 tubes

7

Culture in 
Conservation Medium 

If all contamination

9

11

Store

12

Evaluation 
(every 2 months)

10

Process from other 
tubeAll samples in 

good state

Temporal Store 2 
samples

Process from other 
tube till complete 3 

samples
1 bad plants

1 or More in bad state

1-2 samples

Process from 
other  tube

Process from 
other tube

2

2

2

2

2

2 3 4

4 5

7 8

8 9

9 10

….. 5 Days

….. 10 Days

….. 5 Days

….. 10 Days

….. 10 Days

Times into Activities

If  all samples 
are healthy

2 – 3 samples in 
bad state

All samples in good state

Medium 
Preparation Area

2

Healthy Samples (1-2)

Contaminated tubes (1-2)

Incinerate 
contaminated 

tubes

2

Healthy Samples (1-2)
8

Evaluate 
contamination

Evaluate 
contamination

Evaluate viability 
and rooting

Evaluate 
viability

Evaluate viability 
and rooting



WORKFLOW : Identity Verification

In vitro
Greenhouse 4 or 9 Curator

Review by Biodiversity and RIU, September 2004 

Office 

If is True type

Long Term /Active 
Collection 

Screenhouse Huancayo 
(Potato) or San Ramon 

(Sweetpotato)

Applied Biotechnology Laboratories
Molecular Marker 

Laboratory II
Electrophoresis 

Laboratory
Equipment 
Laboratory

DNA  Extraction and 
Molecular Marker AFLP 
(potato or sweetpotato) 

or SSR (potato)

DNA fingerprinting 
comparison and 
marker scoring

Revealing in 
AgNO3

Morphological
Characterization

Analysis comparing 
molecular markers

Potato tuber sprouting

Culture in Jiffys

Send Virus tested 
and original clones 

(2 tubes each)

Send original  clone:
tuber (potato) or 

stem (sweetpotato)

Culture in Screenhouse

If is No 
True type

Enter results in Tissue 
Culture Lab System

Request clones for  
morphological comparison.
Virus tested and originals

Request clones for 
molecular comparison.

Virus tested and 
originals

Send morphological
descriptors database

Receive 
Notification

Receive 
Notification

Receive request 
Identity 

Verification 

Electrophoresis 
Gel

If is potato

If is sweetpotato

Send Virus tested 
and original clones 

(2 tubes each)

Send original  clone:
tuber (potato) or 

stem (sweetpotato)

Morphological Characterization

Potato:
(33 descriptors)

1.- Flowering
2.- Harvest
3.- Sprouting

Sweetpotato:
(17 descriptors)

1.- Storage root 
formation

Enter results in Tissue 
Culture Lab System

Analysis comparing 
morphological descriptors

Morphological
comparison
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Data mart:

holdings Data mart: propagation media
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Statistical 
control of 
processes
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• Introduction of bar-code based package freed human resources

• Reduced data entry errors

• Improved documentation (workflows and protocols!)

• Improved data access

• Provided new data with time stamps (basis for process control)

• Facilitated data integration across institution

• Facilitated data reporting and cross-tabulation (e.g. for checking data 
consistency across service units)

• Side-effect: provided many documents and information system 
infrastructure for preparation of ISO 17025 accreditation
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• Information integration necessary and useful for consistency

• BUT: time-consuming; specifically, legacy data sets (“most databases 
are free of errors.”)

• Importance of meta-data

• Importance to maintain original data sets for tracking and attribution

• Importance to conceptually separate operational systems (LIMS) from 
corporate information database

• Need to factor out business rules for quality control

• Need to establish separate processes for data quality control

• Information is a product: statistical process control on data processing 
(performance indicators on information products/data points)

• modularity
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… how do they relate to the corporate database?
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Source: Imhoff et al (2003): 
Mastering data warehouse design
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Data Quality Control 
check points

1 2 3
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Open Source Components for Research Intelligence(RI) PlatformOpen Source Components for Research Intelligence(RI) Platform

Using a number of third-party Open Source components we can build a Business Intelligent
Platform (BI). 
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http://www.coursework4you.co.uk/balanced_scorecard.htm

KPI's need to be:

•Specific

•Measurable

•Achievable

•Result-oriented

•Time- based

Source: Wikipedia
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