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GENETIC RESOURCES

Overall Objective:  Protection and effective use of CIAT’s global collections of beans, cassava and forage plants (and other crops, including safety backups kept for other Centers and institutions)

	Sub-Objectives


	Associated Risks
	Processes/

systems and activities 
	Manager(s) responsible 
	Policy, Procedure Document References
	Recent/

planned reviews
	Risk –Potential Impact
	Risk –Likelihood 
	Comments



	GRU conserves in a timely way endangered genetic material before it is lost forever


	
	
	
	
	
	
	
	Genetic erosion is moving apace, at the same time that collection activities could be stalled by insufficient funding, more restrictive national bioprospecting laws or reluctance to grant appropriate approvals

	
	GRU fails to collect genetic material before it is lost due to such factors as urbanization, land use change and climatic events
	Collection
	GRU staff with scientists of the crop commodity projects
	SGRP policy; FAO Code of Conduct
	
	H
	H
	Need to prioritize collection activities, including planning of collection activities in those countries that have or are expected soon to ratify the ITPGRFA

Opportunities for proposals to donors?



	
	Genetic material is collected for GRU without appropriate national permits


	Collection
	Head GRU;

Project Leaders of collection projects
	SGRP policy; FAO Code of Conduct
	
	H
	L
	

	
	Long term financial unsustainability of genebank operations

(in the past this has relied on unrestricted funding to CIAT.  However this form of funding has significantly shrunk compared with restricted project funding.)


	Finance
	MT,

Head GRU


	
	
	H
	H
	CGIAR System and FAO are working together to establish an international endowment fund that would provide long term financial support to the CGIAR Centers’ international genebanks and selected regional genebanks.  However the final terms of access to endowment funding are not yet in place.

	
	Failures in partner relationships jeopardizes GRU germplasm collection activities  


	Partnership Management
	MT,

Head GRU
	
	
	H
	L
	This is closely related with CIAT institutional activities to foster effective partnership relations

	Genebank samples are safeguarded from loss due to disease, pests, genetic contamination or storage conditions, theft, vandalism or disaster
	
	
	
	
	
	
	
	

	
	Introduction of diseases and pests (to genebank, host country in the case of samples coming from outside Colombia) through incoming samples


	Receiving process – introduction and quarantine

(preventive controls)

Safety backups

(recovery measure)
	Head, GRU
	Colombian quarantine regulations

Letter of  Agreement ICA-CIAT no. 9 – classification of phytosanitary risks

GRU Manual
	
	H

(could result in revocation of Govt permits; damage to genebankssamples)


	L
	Incoming material must be accompanied by phytosanitary certificates recognized by Colombia

Seed health testing  by Germplasm Health Unit follows International Seed Testing Association (ISTA) and US National Seed Health System protocols 

To minimize errors in GHU laboratory techniques for detection of pathogens, pathology labs subject to periodic inspection and equipment calibration tests

Depending on the material and results of tests, incoming samples may be subject to treatment and outgrowing in greenhouses before permit granted

Non-permitted material is destroyed in accordance with quarantine regulations

Logs documenting compliance are kept by GHU and Colombian quarantine authority (implant office next to GRU Center)

Also physical separation of processing areas (drying cleaning, propagation ) from collection storage areas



	
	Introduction of diseases and pests present in Colombia (to genebank) through regeneration process


	Regeneration process

(preventive controls)


	Head, GRU
	GRU Manual
	
	H
	L
	Regenerated material also subject to phytosanitary testing as desribed above.

GRU staff can count on expertise of CIAT pathologists and virologists working on the same commodity crops

GPG1 is assisting with the expansion of GHU to cope with expanded regeneration program funded by the same project



	
	Genetic contamination due to presence of transgenes in samples

(either introduced in samples or through cross-breeding)


	Receiving process – introduction and quarantine

(preventive controls)

Safety backups

(recovery measure)
	Head, GRU,

Head ES
	Colombian quarantine and biosafety regulations

GRU Manual

Colombian and CIAT biosafety committee procedures
	
	H

(big reputation issue)
	L
	So far transgenic rice or cassava only exists in experimental form, not planted commercially.  Although reproductive methods (self-pollination or through stakes) are such that cross-breeding  is probably a low risk it is still a potential risk with major consequences if it occurs.  The possibility of accidental mixture of material needs to be minimized

No transgenic rice included in GRU collections or stored in GRU building (separate drying room) and people handling transgenic rice do not work in GRU.  Same will apply to transgenic cassava (CIAT recently received a permit to begin experimentation). Transgenic varieties of other genebank crops kept by GRU don’t yet exist but this could become an issue for them in the next few years

Transgenic rice is planted on other side of Palmyra Experimental Station from GRU, and field planting is subject to strict Colombian and CIAT biosafety protocols to minimize accidental transfer of transgenes from these plots to other plots.  Transgenic cassava will only be planted outside the seasons for non-transgenic cassava regeneration for GRU or for breeding projects 



	
	Genetic contamination due to out-crossing of samples during regeneration


	Regeneration process

(preventive controls)

Safety backups

(recovery measure)
	Head, GRU;

Head ES
	GRU Manual
	
	M

(impact on collection would be contained to particular samples)
	L
	Regeneration planting plans designed to minimize risk – can track what was planted in plots for past years, avoid using same plots for regeneration of different samples where potential risk of out-crossing with survivors of past plantings 

	
	Storage conditions at genebank not suitable (temperature, humidity, exposure to pests, exposure to other damage to samples)


	GRU Infrastructure

(preventive controls)

Safety backups

(recovery measure)
	Head, GRU
	FAO/IPGRI Genebank Standards

Design of Seed Storage Facilities for Genetic Conservation (DSSF) specifications

FAO and University of Reading storage standards for various species/varieties

GRU Manual
	
	H
	L
	Seed samples carefully sealed against humidity and pest attack (vacuum packing techniques applied to minimize risk of inadequate sealing during process).

Alarm systems for open doors, temperature/ humidity changes in storage areas and security system for GRC building exist but are being upgraded under GPG1 project

Samples stored in multiple containers to minimize container-specific risks



	
	Cold store compressors fail


	GRU Infrastructure

(preventive controls)

Safety backups

(recovery measure)
	Head GRU
	
	
	M

(failure would shorten storage life)
	L
	Currently GRU is benefiting from a weekend inspection by a Maintenance technician of the cold store compressors.  This is dependent on continuing availability of core funds



	
	Power supply cutoff


	GRU Infrastructure

(preventive controls)

Safety backups

(recovery measure)
	Head GRU
	
	
	M

(failure would shorten storage life)
	L
	Back up generators  in place, regularly checked and maintained to ensure good working order



	
	Theft or vandalism by intruders


	GRU Infrastructure (preventive controls)

Safety backups

(recovery measure)
	Head GRU
	
	
	H
	L
	GRU benefits from CIAT Palmyra 24 hours perimeter security maintained by the CIAT Office of Institutional Protection

Security being upgraded under GPG1 project: alarm system already in place, under GPG1 this will be linked by optical fiber with the CIAT Office of Institutional Protection



	
	Damage due to weather elements
	GRU Infrastructure (preventive controls)

Safety backups

(recovery measure)
	Head GRU
	
	
	H
	L
	GRU building designed and built to ensure weather protection – subject to periodic maintenance checks

	
	Damage due to fire
	GRU Infrastructure (preventive controls)

Safety backups

(recovery measure)
	Head GRU
	
	
	H
	L
	GRU building rated for fireproofing; fire suppression measures – subject to periodic fire safety checks

	
	Damage due to earthquakes
	GRU Infrastructure (preventive controls)

Safety backups

(recovery measure)
	Head GRU
	
	
	H
	L
	GRU building designed and built to earthquake proof standards

	
	Damage due to other catastrophic events (e.g. aircraft crash on flight path to/from Cali airport)
	Safety backups

(recovery measure)
	Head GRU
	FAO/IPGRI Genebank Standards
	
	H
	L
	Safety backup arrangements are in place.  However there are sub-risks such as reliability of partners hosting safety backups (in some cases there may be safety backups in two different hosts), backlogs of safety duplication for new accessions, which need to be carefully monitored

GPG1 is assisting in backlog of safety backup duplication and regeneration

	Integrity of genebank samples is safeguarded from accidental mixing of samples 
	
	
	
	
	
	
	
	

	
	Loss of integrity of samples due to accidental mixture of material during processing in GRU
	Receiving, and regeneration processes

(preventive controls)


	Head GRU
	GRU Manual
	
	M

(impact on collection would be contained to particular samples)
	L
	GRU quality control measures ensure that the seed samples are not mixed and that their collection histories are preserved. All seed samples are electronically tracked using bar codes (GPG1 helping to expand system to field/glass/mesh houses) and are digitally photographed during processing.  

The risk is greatest with forage crops where there are almost no physical differences in the material

	Viability of samples in collection is maintained
	
	
	
	
	
	
	
	

	
	New material in collection is not viable
	Receiving process – introduction and testing

(preventive controls)


	Head GRU
	GRU Manual
	
	M

(impact on collection would be contained to particular samples)
	L
	Viability testing during initial processing

	
	Loss of viability due to backlogs in regeneration

(equipment, manpower limitations)
	Storage (monitoring) processes

(preventive controls)


	Head GRU
	GRU Manual

FAO and University of Reading storage standards for various species/varieties


	
	H
	L
	Monitoring of viability according to (or within) recommended intervals.

The continuous collection and acquisition of genetic resources presents a challenge for the GRU to keep up with some of the regeneration requirements.  GPG1 Project is helping to fund reduction in backlogs in viability testing and regeneration of ageing accessions. 

 

	
	Loss of in vitro samples due to backlogs in or poor execution of repropagation

(equipment, manpower limitations)


	Storage (monitoring) processes

(preventive controls)


	Head, GRU
	GRU Manual

Guidelines published in Plant Cell Reports (international refereed journal) by CIAT staff 
	
	H
	L
	GPG1 Project is helping to fund reductions in backlogs in regeneration of ageing accessions and implementation of cryoconservation of core cassava collection (extending life of samples)

Developing methods for extending the life of in vitro collections.  

Prefer to adjust osmotic pressure of in vitro samples to extend life rather than use hormones where there is a risk of genetic change

	Only healthy germplasm is distributed from GRU
	
	
	
	
	
	
	
	

	
	Germplasm distributed from genebank has diseases
	Distribution processes

(preventive controls)


	Head GRU
	GRU Manual
	
	H
	L
	Distributed material also subject to phytosanitary testing as desribed above.  ICA requests GHU to make the appropriate seed health checks according to the phytosanitary standards of the importing country. All outgoing material must be accompanied by a phytosanitary certificate

ICA officials visit seed multiplication plots during growing out.



	GRU complies with international undertakings and agreements with providers concerning the distribution of germplasm
	
	
	
	
	
	
	
	

	
	Recipients of “designated” germplasm or CIAT-created “non-designated” germplasm attempt to claim IP rights over the germplasm 
	Distribution processes

(preventive controls)


	Head GRU
	CIAT Policy on MTAs


	
	H

(particularly reputational issues)
	L
	Standard MTAs for “designated” and CIAT-created “non-designated” germplasm.  MTA for “designated” material developed in collaboration with FAO and other CGIAR Centers. As set forth in the MTA, all recipients must agree: -  not to claim legal ownership or seek intellectual property protection over the designated germplasm or related information; and -  to make any subsequent transfer of the designated germplasm or related information subject to these conditions.

Require positive confirmation of acceptance of MTA provisions from recipients before material is shipped

Standard MTA for “designated” germplasm is printed as a reminder on wrapper covering shipped samples

	
	Non compliance with restrictions placed on non-CIAT “Non designated” germplasm – distribution or subsequent use by recipients in contravention of restrictions

(Presently two collections of cassava that the Colombian Ministry of Agriculture MADR has asked CIAT to keep while legal issues related to the ITPGRFA are pending)
	Distribution processes

(preventive controls)


	Head GRU
	CIAT-MADR Agreement 
	
	H

(particularly reputational issues)
	L
	Such germplasm is not identified on the website used for entry point for germplasm requests (minimizes possibility of inadvertent distribution)



	GRU accession data is complete, accurate and in a form that can be widely accessed as a global public good by those who can productively use the data in the furtherance of CIAT’s mission
	
	
	
	
	
	
	
	

	
	Incorrect classification of accessions

(risk highest for forage crops)


	Accession process

(preventive controls)


	Head GRU
	GRU Manual
	
	M
	L
	Reference herbarium 

Where there is doubt about the identity of an accession, voucher specimens are sent to taxonomists working on that group of plants

In process of putting digital images of voucher specimens on the website so any taxonomist in the world can see what is identified and can advise if this is incorrect



	
	Delays in recording of accessions and declaring them to FAO & SINGER
	Accession process

(preventive controls)


	Head GRU
	GRU Manual
	
	M
	M
	Potential backlogs in recording accessions can occur at two levels – upon entry and later on when designating the materials to FAO and SINGER.  

With regard to the first, there will be pressure from collection exploration partners to speed up introduction and multiplication processes and have the material entered and access available.  

With regard to the second, GRU can readily reconcile total numbers of material currently kept versus what has been declared to FAO, to monitor any backlogs.



	
	Inflation of accession numbers
	Accession process

(preventive controls)


	Head GRU
	GRU Manual
	
	M
	L
	Risk relates to multiple counting of identical samples as multiple accessions.  

	
	Limited ICT capacity constrains accessibility of germplasm and related data to potential users
	Database management
	CIAT MT

Head GRU
	
	
	M
	M
	Substantial work still to do to document “institutional memory” – data on evaluation on such aspects as diseases, pests and abiotic stresses collated mainly over the first two decades of CIAT’s work.  There is an opportunity to address centrally through the centralization of such information with the GRU germplasm information.  What would be needed is a “data curatorship” type position to handle this.   
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