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Executive Summary

This proposal presents a comprehensive 5-year plan for the management as well as
the secure and sustainable funding of the collections of plant genetic resources held
by 11 Centers. It details a partnership between the CGIAR, the Centers and the
Global Crop Diversity Trust.

Highlights of this Plan include:

FULFILLING OBLIGATIONS
e Faithful adherence to international legal obligations under the Treaty
e Global partnerships and service provision

MEETING STANDARDS

e Articulated principles and goals guiding activities and funding allocations

¢ Implementation of high international standards of conservation and Quality
Management Systems across the Centers

ENSURING ACCOUNTABILITY AND INCREASING COST-EFFICIENCY

¢ Dedicated attention to efficiency and cost saving opportunities

® Mechanisms for addressing larger cross-Center scientific and budgeting issues
¢ Independent monitoring and oversight linked with financing

e Controls and checks over expenditures

IMPROVING LONG-TERM SUSTAINABILITY

® 5-Year funding commitment that facilitates proper long-term management

e Commitment to phase out annual funding by building the Trust’s endowment to
ensure true sustainability

o A significant leadership role for the Global Crop Diversity Trust

NURTURING COLLABORATION AND COMMUNICATION

e Forum for Center cooperation and for planning with NARS

¢ No micro-management of genebanks; minimal transaction costs
¢ Planning and review at a global level for individual crops
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Statement of Objectives
The objective of this proposal is:

e To conserve the diversity of plant genetic resources in CGIAR-held collections and to
make this diversity available to breeders and researchers in a manner that meets high
international scientific standards, is cost efficient, is secure, reliable and sustainable
over the long-term and is supportive of and consistent with the International Treaty on
Plant Genetic Resources for Food and Agriculture.

It is commonplace in proposals such as this to articulate even higher order objectives such
as poverty alleviation and food security. Conserving the CGIAR collections and making
them easily available to users with associated information, will not by itself reduce poverty
or increase food security. Nor will it be the isolated act that ensures that crops are adapted
to climate change, or can be grown in a manner that is water and energy efficient and
ecologically-friendly.

It is clear, however, that conservation and availability of plant genetic resources is an
absolutely indispensible prerequisite for achieving such higher order goals. The work
outlined in this proposal — all too often “assumed” as a given — underpins and is essential
to the activities, outputs and outcomes of a huge portion of the research undertaken in
the CGIAR and beyond by other agricultural research and development organizations.
The objectives of those programs, including the CRPs, should thus also be considered the
objectives of this proposal.

IN TRUST FOR THE INTERNATIONAL COMMUNITY



GENEBANK IMPACT STORY #1

Introduction

3.1 THE CGIAR AND INTERNATIONAL AGREEMENTS

CGIAR Centers hold and safeguard some of the largest, most important, most diverse,
best documented and most used collections of the crops most critically important to global
food security. They also have a unique history and international status that sets them

apart from all others, and arguably gives their management an imperative and prominence
unsurpassed by any other single undertaking in the CGIAR.

In 1994, the Centers signed agreements with FAO in which they committed themselves to
holding these resources

“...in trust for the benefit of the international community.”

This status was based on a formal recognition of the importance of these collections and
how they came to be constituted — that they had been

“...donated or collected on the understanding that [they] will remain
freely available and that they will be conserved and used in research
on behalf of the international community, in particular the developing
countries.”

In 2001, countries adopted the International Treaty on Plant Genetic Resources for Food
and Agriculture. Article 15 of the Treaty is devoted to the collections held by the CGIAR
Centers. The Treaty explicitly reaffirms that these collections are held “in trust.” Following
adoption of the International Treaty in 2001, Centers separately signed agreements with the
Treaty’s Governing Body that brought the collections
under the purview of the Treaty. Center genebanks
function in a manner that supports implementation

of the Treaty, both Article 15, and other articles that
deal more specifically with conservation, information

“Most Of the CGIAR’s documented systems, the Global Plan of Action, etc.
impact has resulted from research to

improve crops.”

Following this, in 2005, the CGIAR agreed
System Priorities, first on the list being “Sustaining
The CGIAR at 40 and Beyond Biodiversity for Current and Future Generations.”

Impacts that Matter for the Poor and the Planet Priority 1a spelled out the goals and objectives of

the CGIAR’s commitment to and work with crop

PLAN AND PARTNERSHIP FOR MANAGING AND SUSTAINING CGIAR-HELD COLLECTIONS 3
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collections and provided useful detail about what the Centers should do in exercising their
international commitments to conserve and provide the diversity that is held “in trust.”
This document closely follows the actions agreed by 150 countries in the FAO Global
Plan of Action on Plant Genetic Resources for Food and Agriculture, which benefitted
from substantial input from the CGIAR and which, according to the International Treaty,
provides an “internationally agreed framework” for activities. The Global Plan calls for a
“more rational system based on better planning and more coordination and cooperation”.

The Global Plan states that “Ongoing conservation of collections of plant genetic resources
for food and agriculture should be secured.” And it recommends that:

Support should be given where appropriate to defray expenses incurred
by institutions providing designated storage and related conservation
and research/documentation services for other countries. This support
could help to allow for all unique material to be identified, suitably
duplicated, stored safely, and characterized, regenerated, evaluated,
and documented.”

At its 3* Meeting, the Governing Body of the International Treaty took the additional step
of considering and endorsing the draft Fund Disbursement Strategy of the Trust (Annex
1), which the Trust’s Executive Board subsequently adopted. The Strategy combined with
the FAO Global Plan of Action (adopted by 150 countries and recently updated), and

of course the Treaty itself provide the higher-order framework for management of the
CGIAR collections foreseen under this proposal.

There is a common thread running through all of these documents. It is that the CGIAR
collections are of vital global importance. They are held “in trust” for the international
community under the terms of international law. There is a solemn duty, therefore, to
manage these resources with a high degree of professionalism and in a sustainable manner.

Collectively the above documents provide considerable detail of direct relevance to the
genebank operations of the CGIAR, and are an important tool that can be used to guide,
prioritize and evaluate management and funding allocations. In general terms, and for the
purposes of this proposal, one can posit that the world community calls for the CGIAR to
manage the collections in a manner that:

e Conserves the unique biodiversity according to high international scientific standards
and likewise makes it and associated data available in accordance with existing legal
requirements;

e Promotes the development of a rational Global System for ex sit# conservation and
availability;

e Is cost effective, efficient and sustainable and that takes advantage of opportunities to
work with others to maximize efficiencies and effectiveness and reduce redundancy;

e Provides substantial global benefits through its service role, not only to Center
research programs but also to NARS and others, including NGOs and the private
sector.

3.2 THE INTERNATIONAL COLLECTIONS MANAGED BY THE CGIAR CENTERS
As noted in the Introduction, CGIAR Centers manage many of the largest and most
important collections of crop diversity in the world. When it comes to diversity, the
holdings of landraces and crop wild relatives are indicative of the amount and range of
diversity conserved. In NARS’ collections, 12% of accessions are clearly identified as
landraces, whereas in the CGIAR it is 59%. NARS’ collections, on average, consist of 4%
wild relatives, whereas in the CGIAR the figure is 14%. And when one considers use,

IN TRUST FOR THE INTERNATIONAL COMMUNITY



it is noteworthy that more than 90% of distributions in the Multilateral System of the
International Treaty are accounted for by the CGIAR.

Center collections obviously serve as the foundation for their breeding and research

and as the major source of genetic resources worldwide for plant breeders, as well as for
researchers engaged in more basic biological research. Less appreciated is the fact that
Center breeding and research is the conduit, a major distribution mechanism, for the
diversity conserved in the genebanks. The breeding lines developed at the Centers offer

a convenient and desirable package of genetic diversity prized by NARS and other plant
breeders. In many cases this is the preferred mechanism for transfer of traits contained in
Center collections. It is thus artificial and simplistic to consider that a CGIAR genebank
only serves NARS when a package of seeds is posted by the genebank itself. The genebank
is also a direct and essential partner in supplying genetic resources through the breeding
programs. The improvement work undertaken by the breeding programs adds value to the
collections, while being dependent upon them.

CGIAR genebanks are major suppliers of material for (non-breeding) scientific research
to CGIAR and other scientists. Such research, dependent upon the genebank collections,
contributes to crop improvement and use and underpins considerable basic scientific
research.!

This is very important support to the research of the CRPs that will contribute to the
CGIAR system level outcomes. A program to support the management and sustainability
of the CGIAR held collections would primarily contribute to SLO2 (Improving food
security). It will contribute secondarily to SLO3 (Improving nutrition and health) and
SLOT1 (Reducing rural poverty). These contributions to the development outcomes are
mainly due to the support given to the various CRPs that depend upon plant genetic
resource use. There is also an additional contribution made to SLO4 (Sustainable
management of natural resources) through the conservation and use of genetic resources
for forestry and agroforestry in CRP6.

CGIAR genebanks also play an important role globally in providing services to other
genebanks. Because of the high standards typically found in CGIAR facilities, national
genebanks find it desirable to safety duplicate their collections with them.

Table 1 shows the number of samples held by each Center, by crop.

The CGIAR undoubtedly has some of the world’s premier genebanks. But, conditions
can deteriorate, backlogs can develop, capital needs go unmet, and collections and services
be compromised, as was noted in the External Review of Genebanks in 1995. The World
Bank-funded Global Public Goods Projects (GPG1 and GPG2) addressed just such
problems, most of which could be attributed to inconsistent, deficient and short-term
funding. Center genebanks can be an easy target when Center funding is tight as many
essential maintenance operations can be deferred. However, there is the danger, as has
occurred in the past, that such deferrals extend too long with the consequent build-up of
backlogs that require urgent attention. Without reliable funding, even the best genebanks
face a chronic inability to plan, to invest rationally, and to manage optimally. It would

be an overstatement to describe GPG1 and 2 as “rescue projects.” But no one would
dispute the assertion that in a properly managed and funded enterprise, such extraordinary
measures should never be necessary.

' Hodgkin, T., R. Rao, et al. 2003 The Use of Ex Situ Conserved Plant Genetic Resources. Plant Genet. Resour. 1: 19-29.
Resources N
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TABLE 1. CGIAR CENTER HOLDINGS

NUMBER OF NUMBER OF
CENTER CROP ACCESSIONS IN ACCESSIONS
2009 EXPECTED IN 2015
AfricaRice Rice 20,000 21,000
Bioversity Banana, Plantain 1298 1412
CIAT Beans 35,903 38,769
Cassava 6,592 7137
Tropical forages S 2 ‘3,140 23140
CIMMYT Maize including 162 Teosinte,
152 Tripsacum 27,440 33,654
Wheat including wild Triticae,
rye and triticale 127,689 134,979
Cip Andean roots and tubers 1,174 1,264
Potato S 7213 8188
Sweet potato """'8,108 8979
ICARDA Barley 26,856 29,239
Chickeea 13,462 14,257
Fababean 9,181 9,968
Forage and range plants 24,606 54606
Grass pea S 3,210 4375
Lentis 11008 853
Pea 6,075 6,380
Wheat 39,762 41747
ICRAF Multipurpose and fruit trees 5144" 5677
ICRISAT Chickpea 20,267 21282
(India) Groundnut 15,445 16,215
Pearl millet 22,21 23511
Pigeon pea 1 3,632 14312
Small millets 10.235 s
sorghum 37949 42,003
ICRISAT Chickpea 100 100
(Africa) Groundnut 14,020 14,020
Pearl millet """1"1,389 11389
Pigeonpea i,OOO 1000
sorghum 8,565 8565
Small millets 1,500 1,500
IITA Banana, Plantain 290 290
Cassava S 2,783 2923
Cowpea 16,629 17747
Miscellaneous Ieéumes """" 4 346 4612
Maize S 878 1118
yam 3,360 4724
ILRI Tropical forages 18,291 18,291
IRRI Rice 110,817 120,397
Totals: 706,424 756,539

* This number corresponds to numbers of accessions under active management
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Inevitably in any “system” that involves 11

GENEBANK IMPACT STORY #2 different independent components, management
differences will arise with attendant budgetary
“About 60% of the food crop area planted to implications. Standards may diverge apart

improved SR G occupied by many Of from the natural differences associated

the approximately 7,250 varieties bred using
genetic materials from the CGIAR.”

with conserving diverse crops. Many but

not all of these differences will be readily

justifiable. Under current conditions, however,

transparency and comparability of budgets
The CGIAR at 40 and Beyond and activities are not easily achieved, as rather

Impacts that Matter for the Poor and the Planet dissimilar results from previous costing studies

have demonstrated over the years.

As a manifestation of the new OCS - One
Corporate System - placing CGIAR genebank operations on a more firm financial footing,
with impartial leadership, fund administration and accountability, 1s a formula that should
strengthen operations for the system as a whole, inspire greater confidence and attract
more support.

3.3 THE CONSORTIUM OFFICE 7 TRUST COSTING STUDY OF CGIAR
GENEBANK OPERATIONS

In 2010, the Consortium Office and the Trust jointly commissioned and participated

in a study to document the cost to the CGIAR Centers of maintaining and distributing
germplasm. The study was based on 2009 costs and was the most comprehensive effort to
date to ascertain real and current genebank costs.

The exercise attempted to cost actual activities as opposed to construct an ideal budget.
Annex 2 provides an excerpted summary of the methods used and limitations in costing the
operations of the genebanks.

It is worthy of note that no Centers have what might be called a “genebank budget.” Many
major elements of their operations are not disaggregated from larger Center budget line
items, for instance. And currently there is still no common method of budgeting, and only
limited uniformity of what is or isn’t included in genebank budgets across Centers. As a
result when Centers independently presented their own genebank budget estimates in the
past, they varied tremendously and inexplicably. Transparent, verifiable, and comparable
costings have not been possible in the past and are not easily obtained even now. The
Costing Study used information on expenditures in 2009 from the individual Centers to
establish a baseline for basic on-going genebank operations.

In 2009 USD, the cost for basic, regular, recurring functions was approximately USD 15.2
million (Table 2).

The Costing Study included and noted the essential nature but did not cost vital activities
such as:

e Gap analysis and collecting;

e  Molecular characterization;

¢ Development of phenotyped and/or genotyped core collections or subsets with
sought-after traits (e.g. FIGS)

¢ Evaluating the germplasm for important traits;

2 As explained in this document, a more complete costing of all functions would be higher.

PLAN AND PARTNERSHIP FOR MANAGING AND SUSTAINING CGIAR-HELD COLLECTIONS 7



TABLE 2. SUMMARY OF ESTIMATED CGIAR GENEBANK COSTS FOR 2011

TOTAL REQUIREMENT ALLOCATION SOURCES
CENTER uss$ % OF TOTAL GCDT CGIAR FUND
AfricaRice 342,515 2% 0 342,515
Bioversity 970,932 6% 159,181 811,751
CIAT ” 2,394,585 16% 286,526 2,108,059
CIMMYT ” 1,165,430 8% 309,181 856,249
cIP ” 3,231,248 21% 200,000 3,031,248
ICARDA ” 1,299,908 9% 318,362 981,546
ICRISAT ” 2,464,419 16% 315,302 2149117
IITA ” 1,130,621 7% 212,242 918,379
ILRI ” 840763 6% 84,897 755,866
IRRI ” 1,393,625 9% 270,608 1123017
subtotal 15,234,045 100% 2,156,299 13,077,746
Optimizing 3,800,352 0 3,800,352
collections

Regenration 1,994,564 0 1,994,564
project intro

TOTAL 21,028,960 2,156,299 18,872,661

(ICRAF’s costing was carried out in 2011 and will be confirmed once further work is completed on the documentation of the collection.)

e Pre-breeding;

¢ Training and technical backstopping;

® Research on conservation methodology, reproductive biology, taxonomy, etc.;

¢ Development and operation of Genesys, the global information portal of genebank
accessions for plant breeders

¢ Networking and providing international leadership and facilitation; and

e Public awareness, attendance at conferences, visitors services etc.

A few of these activities are addressed in CRPs for some crops, but there is no uniformity
of treatment amongst the CRPs.

3.4 GUIDING PRINCIPLES

The international community, and future generations, deserve and require a serious and
comprehensive strategy for the management
of the CGIAR-held collections. These
collections are simply the world’s most

GENEBANK IMPACT STORY #3 important biological resource for agriculture.
“The estimated rates Of return on the CGIAR’s The genetic resource collections of the
investment in all crop improvement research CGIAR have been described as the “crown

range from 39% in Latin America to more jewels” of the system. One might reasonably
assume that donors will continue to support

than 100% in Asia, the Middle East and North their conservation and availability. This

Af?’iCd. ” proposal, therefore, is less about why funding

Ul ETAR o1 S0 By is needed (though funding is obviously
Impacts that Matter for the Poor and the Planet .. . .
critical) than it is about a partnership

between the CGIAR and the Global Crop

8 IN TRUST FOR THE INTERNATIONAL COMMUNITY



Diversity Trust in which both organizations collaborate to achieve the common goal of
effective management and sustainable funding.

The plan outlined below provides for the professional management of these resources in

a focused, cost efficient and accountable manner. And, it offers a roadmap for placing this
custodianship on a permanently sound financial footing. Anything less than this inevitably
increases risk and undermines the responsibility and mission of the CGIAR, in other
words it does not provide a complete or lasting solution. Nor, as this proposal argues, is it
conducive to best scientific practice.

Drawing upon the Trust’s Fund Disbursement Strategy endorsed by the Governing Body
of the International Treaty, the following assumptions should serve as principles guiding
the overall administration and management of CGIAR Center genebanks and their
funding:

1. An effective CGIAR conservation system must, at a minimum, be capable of carrying
out a range of functions including acquisition, storage and maintenance, safety
duplication, regeneration, multiplication, characterization, evaluation, documentation,
distribution and promotion of the use of genetic material.

2. Existing institutions and facilities constitute the starting point. Efficiency
considerations suggest that existing capacity not be duplicated where it already is
accomplishing its task.

3. Activities must be firmly based on sound scientific and technical principles, to be
effective, and due account must also be taken of whether the political and social
circumstances in which the collection holder operates are supportive or whether
instead they may actually operate to prevent the collection holder from fulfilling its
obligations.

4. Increasing overall efficiency and effectiveness can be achieved through a number
of specific actions such as developing common databases, reducing unnecessary
duplication, achieving a better division of labor, harmonizing quality assurance
standards and performance reporting, and strengthening collaboration.

5. A robust global conservation system will require and benefit from concrete
participation by all relevant institutions, not just those directly involved in providing
long-term storage services and not just the Centers of the CGIAR. CGIAR Centers
have a role outside their walls in creating a rational and effective system for the
conservation and availability of the genepools of the various crops they have
prioritized.

PLAN AND PARTNERSHIP FOR MANAGING AND SUSTAINING CGIAR-HELD COLLECTIONS 9
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4 Main Activities Covered by the Plan

This Plan aims to cover normal core genebank activities. As this is not a research proposal,
as deliverables (conservation and distribution) are well understood and established, and
because Center-by-Center and crop-by-crop accounts would be too lengthy for current
purposes, we include here an overview of principal genebank activities with commentary.
Table 3 provides a synthesis of the genebank objectives and outputs, together with a

selection of the issues to be addressed.

OBJECTIVE 1: CROP AND TREE DIVERSITY! IN INTERNATIONAL COLLECTIONS

UNDER ARTICLE 15 (ITPGRFA) IS SECURED IN PERPETUITY

a. Long term and medium term storage (LTS & MTS):
Seed collections are held in cold store rooms at 4-5°C (generally for working collections
stored for the medium term) and minus 18°C (for long-term conservation) in each
Center. The maintenance of these facilities incurs a relatively low and stable cost, mainly
involving the electricity for running cooling and conditioning equipment. The long-term
collection is normally accessed as little as possible. Individual accessions require regular
monitoring for viability. The medium-term collection should be stocked according to
demand from users, minimizing the amount of regeneration that is required. Only Africa
Rice and ICRAF lack long-term storage facilities for their collections. The long-term
storage of these collections is an important issue that needs to be addressed.

Of the vegetatively propagated crops, only banana (a large part of the collection)
at Bioversity, a small proportion of the potato collection at CIP, and the core
collection of cassava at CIAT are held in (long-term) cryopreservation. For every

GENEBANK IMPACT STORY #4

“Recent research documents a steady decline
in the variability of maize and wheat yields
over the last 40 years, an improvement that
is statistically associated with the spread of
varieties with more stress resistance.”

The CGIAR at 40 and Beyond
Impacts that Matter for the Poor and the Planet

IN TRUST FOR THE INTERNATIONAL COMMUNITY

other crop collection, cryopreservation
protocols have been refined to work on at
least a range of genotypes, and the institutes
are poised to start cryobanking. However,
cryobanking several thousand accessions

is an extremely slow and expensive process
and, to date, the strategy for deciding which
accessions are a priority for cryopreservation
is not well-elaborated. Producing botanical
seed and other options present important

! In this proposal, we use the term “crop and tree diversity” in

its broadest sense to include all crop, forage and tree genetic
resources conserved ex situ and available within the multilateral
system. There are algae, fungi and micro-organisms in
collections, which are not included here.



alternatives to cryopreservation. These strategies will be developed, and the
collections will be gradually structured according to the needs for genotypes versus
allelic diversity.

Medium term storage of vegetatively propagated crops may be in the form of field or
in vitro collection. Bonsai plants, leaf and DNA collections also exist. Each Center
has a different approach to conserving the same accession in different forms and to
identifying and dealing with duplicates. Given the expense of safeguarding these
collections and also the potential growth specifically in these collections, a more
strategic approach tailored to use will help to reduce costs and render the collection
more secure and more useful.

b. Safety duplication:
Most Centers are well on the way to safety duplicating their seed collections at the
Svalbard Global Seed Vault and this activity is being monitored. The Centers also
ensure first level duplication at partner institutes. The main constraint to fulfilling
the objective of 100% safety duplication is the availability of additional seed where
accessions are difficult to regenerate.

The vegetatively propagated collections are not as efficiently duplicated. Duplication
takes the form of a partially duplicated set of cryopreserved samples (Bioversity) or as a
partially duplicated set of in vitro samples that require costly annual replacement (CIP,
IITA, CIAT and ICRAF). The revised structure of these collections and the initiation
of cryobanking will help to reduce the costs of safety duplication.

OBJECTIVE 2: CONSERVED CROP AND TREE GERMPLASM IS CLEAN,

AVAILABLE AND DISSEMINATED

a. Regeneration and characterisation:
Regeneration is the single most costly activity of a seed genebank. Every year some
accessions from the collection will be planted in the field for growing out. There are two
main purposes: (1) to regenerate accessions that have fallen below 85% viability, and
(2) to multiply stock that has fallen below an acceptable level for use and distribution.
The costs of (2) are placed in “Multiplication and dissemination’ in order to be able to
distinguish Regeneration, which is a function of the inherent longevity of the sample
and the efficiency of the long-term storage, from Multiplication, which is primarily a
function of the use of the collection and consequent need to replenish supplies.

According to the FAO Genebank Standards, under ideal conditions orthodox seeds have
the potential to remain viable for 100 years and in most cases considerably longer in
long-term storage. This being the case, regeneration intervals should be markedly longer
than currently reported in the costing study, where they range from 10 to 30 years.

Regeneration is particularly costly for outcrossing crops and wild relatives, which
require careful control in the field, demanding high labour, supplies and equipment
costs. Given that 21% of the total non-capital costs are devoted to this operation alone,
how and what is regenerated and at what frequency is an area for closer examination
and review. The possibility of regenerating accessions in partnership with NARS as part
of evaluation or other projects is clearly worth exploring.

As a rule, varying amounts of characterisation and evaluation may take place at the
same time as regeneration, taking advantage of the opportunity of the accessions
being in the field. Characterisation may otherwise be considered as a one-off activity
that occurs upon the introduction of an accession into the collection. In reality, new

PLAN AND PARTNERSHIP FOR MANAGING AND SUSTAINING CGIAR-HELD COLLECTIONS 1
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descriptors become available or traits for evaluation become prioritised, and the
genebank may be involved to varying degrees in characterising or evaluating subsets of
the collection.

The only vegetatively propagated crop collection to have been ‘regenerated’ in an
equivalent way as the seed collections is the banana collection at Bioversity. Subsets

of the in vitro collection held at the ITC in Belgium were sent to five NARS field
collections for planting out and checking for trueness-to-type. This costly exercise has
been ongoing for more than five years and the data are still being analysed. In fact this
type of ‘regeneration’ may prove unnecessary given the increased sense of confidence in
in vitro culture and the lack of evidence for mutation occurring at a higher rate i vitro

than in the field.

Nevertheless, there is a need to rejuvenate tissue culture as the plantlets become
weak and require more frequent subculture. In Bioversity this is 