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Foreword

ur agrifood systems face mounting challenges in sustainably feeding a growing

global population, while ensuring social-economic stability. These challenges

are compounded by the increasing frequency and intensity of extreme
weather events, biodiversity loss, water scarcity, land degradation, and man-made
pressures. Together, these factors disrupt agrifood systems and slow progress in the
fight against hunger, malnutrition, and poverty. Today, more than 3.1 billion people—
over 40 percent of the global population—cannot afford a healthy diet, and while the
agrifood sectors provide employment for many, they do not guarantee a stable income
for all. Urgent and innovative solutions are needed to turn these complex challenges
into important opportunities for changes.
The FAO Strategic Framework 2022-31 is driving this transformation by promoting
more efficient, more inclusive, more resilient, and more sustainable agrifood systems.
It is anchored in the vision of the Four Betters: better production, better nutrition, a
better environment, and a better life—leaving no one behind. Given the constraints
of depleting arable land and water resources, sustainable solutions must focus on
producing more with less, while safeguarding biodiversity and strengthening resilience
to the impacts of the climate crisis.
Plant genetic resources for food and agriculture (PGRFA) are at the heart of this
transformation. They are essential for developing biotic and abiotic resilient crops and
diverse varieties that enhance food security, food diversity and sustainable livelihoods.
Agricultural biodiversity provides natural paths against pests, diseases and environmental
stresses such as droughts and soil erosion, helping to build resilience in farming systems.
PGRFA also hold deep cultural and agronomic significance, sustaining traditional farming
practices, including those of rural smallholders and Indigenous Peoples.
Despite their critical importance, the diversity of PGRFA is under growing threat. Of
the 6,000 plant species cultivated for agriculture, just nine crops—sugarcane, maize,
rice, wheat, potatoes, soybeans, oil palm fruit, sugar beet, and cassava—accounted for
over 60 percent of global crop production in recent years. Given that over 80 percent
of the world’s food comes from plants, protecting and sustainably using PGRFA is a
cornerstone of agrifood system transformation. This requires a holistic approach that
spans in situ conservation, on-farm management, genebank preservation, and the
breeding of diverse, high-performing, and climate-resilient crops. Equally crucial is
ensuring farmers’ access to sufficient, affordable and high quality seeds and planting
materials of diverse, locally adapted and market fovourable varieties, including
farmers’ cultivars and landraces.
The Third Report on the State of the World’s Plant Genetic Resources for Food and
Agriculture is a landmark assessment prepared under the aegis of FAO's Commission
on Genetic Resources for Food and Agriculture, in collaboration with the International
Treaty on Plant Genetic Resources for Food and Agriculture. Covering the period
2011-2022, it provides a comprehensive analysis of the global status and trends in
PGRFA conservation and use. This report offers a strong evidence base for shaping
policies and refining strategies, including the rolling Global Plan of Action for Plant
Genetic Resources for Food and Agriculture.

XV



This report is the result of a truly global effort, with contributions from 128 countries,
13 international research centers, and four regional centers. Advances in data collection
and analysis have improved the quality and scope of the information presented,
offering critical insights into the state of PGRFA and the steps needed to ensure their
conservation and sustainable use.

I am confident that this Third Report will inform and support FAO's work in scaling
up evidence-based policies and strategies, improving national-level implementation,
and strengthening collaboration among all Members and partners. It will also guide
governments in prioritizing and implementing policies that promote advanced,
responsible, inclusive innovation in plants. Strengthening the conservation and
sustainable use of PGRFA is not just an agricultural priority - it is a fundamental
necessity for ensuring a more sustainable, resilient, and food-secure future for all.

QU Dongyu
FAO Director-General
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Executive summary

This report on the status of the conservation, management and sustainable use of plant
genetic resources for food and agriculture (PGRFA) is based primarily on information
provided by 128 countries and four regional and 13 international research centres. It covers
two reporting cycles over the period from 2012 to 2022. Key sources of information for the
report include the data, reports and so-called summative narratives provided by countries
through their National Focal Points, as well as thematic background studies and other
relevant information. It serves as a follow up to The Second Report on the State of the
World’s Plant Genetic Resources for Food and Agriculture (So0W2), published in 2010.

The state of in situ conservation and management

In situ conservation and on-farm management of PGRFA are essential for supporting
adaptation processes in their natural or usual habitats. As land use, climate and other
factors increasingly threaten PGRFA diversity, the need for their preservation in the wild
and in agricultural land has gained recognition. The second chapter of this report addresses
the current state of conservation and management of PGRFA in situ and on-farm based
on reports from 97 countries. The chapter also discusses assistance provided to farmers in
disaster situations and the impact of emergency assistance on PGRFA diversity. Additionally,
it summarizes threats, challenges, gaps and needs related to the subject.

Over the reporting period, important progress has been made in the number of surveys and
inventories of PGRFA undertaken in situ and on-farm. A total of 80 countries reported more
than 6 200 taxa surveyed, of which approximately 43 percent were food plants from nine
use groups: fruit plants, vegetables, roots and tubers, herbs and spices, pulses, cereals, oil
plants, pseudo cereals and nuts. Approximately 42 percent of surveyed taxa were reported
to be threatened at either the species or varietal levels in at least one survey, including
approximately 35 percent of 1 050 taxa of crop wild relatives (CWR) and 38 percent of
405 taxa of wild food plants (WFP) surveyed. Surveys of farmers’ varieties/landraces (FV/LR)
found that an average of 6 percent of their diversity was threatened globally, although
results from nine of 18 subregions were more alarming with 18 percent or more of FV/LR
diversity reported as threatened.

During the reporting period, the area of protected in situ conservation sites increased by 16
percent to almost 13 million km? in 59 reporting countries, compared to the area increasing
by 11 percent to 22.4 million km? globally. CWR and WFP were mainly conserved passively,
as only 6 percent of in situ conservation sites in the reporting countries had management
plans specifically addressing the conservation of these important plant groups. Almost all
countries reported that activities relating to the conservation of wild PGRFA were primarily
supported by national institutions either as the sole source of support (51 percent) or in
collaboration with others (30 percent).
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In situ conservation involved a variety of activities, including the implementation of
management practices to maintain high levels of genetic diversity, involvement of local
communities, arrangements for ex situ conservation of threatened and endangered
populations, and/or plans for encouraging public participation.

During the reporting period, farmers continued to maintain and improve significant genetic
diversity of locally adapted traditional varieties and landraces on-farm. Approximately
35 million hectares in 51 countries — equivalent to 44 percent of the total crop area of
reported sites within areas of high diversity — were cultivated with FV/LR. This includes more
than 160 crops and 60 mixed crop groups in over 400 localities globally.

During the reporting period, the number of programmes, projects and activities for on-farm
conservation and management of FV/LR increased, totalling more than 1 100 initiatives in
81 countries. These initiatives included efforts to characterize FV/LR, assess the utilization and
management of local varieties and traditional knowledge for on-farm PGRFA management,
and implement participatory plant breeding. In addition, many countries adopted
community-based approaches for managing local crop diversity, such as community seed
banks. The country reports indicate that Indigenous Peoples, farmers and local communities
are increasingly involved, at least in some countries, in research and training activities.
Complementing these efforts, capacity development and marketing initiatives that target
farmers and other stakeholders and aim to strengthen on-farm management of PGRFA
appear to be on the rise in an increasing number of countries.

The frequency and severity of erratic extreme weather events, as well as the increasing
incidence of pests and diseases and the effects of civil unrest and war, appear to have driven
a considerable rise in the demand for seed aid to restart crop production after crises. During
the reporting period, almost 400 interventions in 48 countries distributed quality seeds and
planting materials to farmers and communities as part of emergency aid. Most countries
that reported such interventions following disasters are in Africa, while the highest number
of interventions was reported by countries in Asia. A major difficulty in such situations is
securing quality seeds and planting materials of adapted varieties from local or nearby
sources. Climatic events were the cause for about two-thirds of all interventions, with
drought as the main cause, followed by floods.

In some countries, a lack of coordination among ministries of agriculture, forestry
and environment is a major constraint hindering effective conservation activities.
Strengthening linkages with genebanks is essential for enhancing complementarity
among in situ conservation, on-farm management and ex situ conservation approaches.
To enhance the adoption of well-adapted quality seeds and planting materials,
participatory variety selection and plant breeding with farmers should be strengthened
through close cooperation among breeders, genebanks, farmers and community seed
banks. Human capacity is also a limiting factor that needs to be urgently addressed
to ensure an adequate availability of specialized staff, including taxonomists.

While impacts on the agricultural sector after emergencies are often estimated in terms of
monetary and nutrition costs, many countries reported a gap in assessing the impacts of
disasters on crop diversity. Additional challenges are the identification of reliable sources
of materials and the fact that the germplasm distributed to farmers after disaster situations
may not always be fully adapted to the local conditions or the cultural environment.
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The state of ex situ conservations

Ex situ conservation safeguards PGRFA in a controlled environment and facilitates access
by stakeholders. Ex situ conservation also provides a complementary backup for material
conserved and managed in situ and on-farm. The third chapter of this third report addresses
ex situ conservation efforts worldwide and focuses predominantly on materials maintained
in genebanks.

Germplasm collections totalling over 5.9 million accessions are conserved under medium- and
long-term storage conditions in over 850 national genebanks in 116 countries, as well as four
regional and 13 international genebanks. This represents a 8 percent increase compared to
collections reported in 2009. The biological status of the conserved germplasm is documented
for 72 percent of the accessions reported. These include approximately 1 532 000 accessions of
FV/LR and 727 000 accessions of wild materials, of which approximately 548 000 are CWR and
47 000 are WFP. The remaining accessions are breeding materials and improved varieties. The
country of origin is known for approximately 70 percent of the accessions. The crop groups
with the largest numbers of accessions conserved are the major food crops, including cereals,
pulses, roots and tubers, and vegetables. Most of the accessions (79 percent) are conserved as
seed, followed by conservation in field collections and in vitro.

At the end of 2022, approximately 41 percent of all ex situ holdings were safety duplicated,
a significant increase from 15 percent in 2014. Overall, 69 percent of all safety duplicated
accessions are conserved as seed at their origin, 2.3 percent in field collections and less than
one percent in vitro. Over one million accessions (43 percent of the safety duplicated holdings)
were deposited at the Svalbard Global Seed Vault (SGSV), demonstrating that countries are
taking increasing advantage of the SGSV as a long-term black-box storage facility. However,
there is still a need to provide sustainable, long-term cryostorage backup for species that are
vegetatively propagated or produce recalcitrant seeds.

The degree of uniqueness is estimated to be approximately 37 percent of total ex situ
holdings. Regarding unwanted duplications, continued rationalization efforts have resulted in
some progress made at both the country level and within international genebanks. However,
redundancies within and among collections have remained poorly documented overall and
require continued attention. Many species (e.g. Aframomum corrorima, Apium australe, Ensete
ventricosum, Manihot peruviana, Oenocarpus mapora, Uapaca kirkiana, Vigna minima) are
conserved in only one or very few genebanks, which poses a risk that failure to conserve the
material in these genebanks could mean a complete loss of the species from ex situ collections.

Between 2012 and 2019, almost 250 000 samples were collected by 366 institutes in 87 reporting
countries. Of these, approximately 13 000 samples were CWR and just over 5 000 were WFP.
A number of countries report having strategies for targeted collecting, including to address
missing genetic diversity, ecogeographic coverage, coverage of targeted taxa (including
CWR), and trait-specific gaps (such as resistance to pests and diseases). Although acquisition
of germplasm through collecting has improved, many genebanks could still benefit from more
targeted collecting based on gap analyses. Despite renewed interest in the acquisition of
CWR, collecting wild species often fails due to the unavailability of staff specialized in relevant
disciplines, such as taxonomy and phenology.
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Germplasm health issues seem to receive increasing attention in the conservation, distribution
and use of PGRFA. The increased movement of germplasm within and between countries
and continents enhances the potential spread of pests and diseases. Overall, awareness and
management of germplasm health issues appear to have improved during the reporting
period. However, several national genebanks still lack adequate human and financial resources
to effectively monitor germplasm health, which greatly affects germplasm exchange.

Regeneration remains a key challenge for many countries and genebanks. Approximately
one-third of the accessions reported by countries were regenerated between 2012 and 2019,
while 24 percent need regeneration. In particular, the regeneration of CWR and out-crossing
species is problematic for many genebanks. More than 900 000 accessions were regenerated
by CGIAR centres and WorldVeg during the reporting period. At the end of 2019, just under
180 000 accessions (20 percent) needed regeneration and the budget to regenerate just over
28 500 accessions was lacking at these centres. Among the regional genebanks, NordGen
regenerated 17 percent of its holdings over the reporting period, with 14 percent in need of
regeneration.

Documentation has been highlighted as an essential part of genebank management for many
years. Despite support provided in this regard, including by the Crop Trust, many countries
still lack genebank management information systems and struggle to document passport and
other genebank management data. However, the situation shows signs of improvement with
the increasing availability of improved open-source software for genebank data management,
such as the new GRIN-Global Community Edition. Standardized passport data and data
object identifiers (DOIs) are increasingly being applied for germplasm exchange and cross-
referencing germplasm in publications. Greater efforts are still needed to train data specialists
and genebank managers to adopt and use these improved systems and tools.

Between 2012 and 2019, national genebanks in 87 countries distributed almost 1.3 million
accessions, with over 90 percent distributed domestically. The main recipients included
national agricultural research centres, farmers, non-governmental organizations (NGOs) and
the private sector. Approximately 56 percent of all distributed accessions and 38 percent of
distributed samples reported through the World Information and Early Warning System on
Plant Genetic Resources for Food and Agriculture (WIEWS) were of crops listed in Annex 1 of
the International Treaty. The remaining 44 percent of distributed accessions were soybean,
cotton, tomato, tobacco, Capsicum, Acacia, pear, sesame, cocoa, okra, teff, flax, tea, beets,
cucumber and melon, each with more than 5 000 accessions distributed.

Notwithstanding the achievements and advances that have been made over the past
ten years, many issues that impede the efficient and effective conservation of PGRFA still
remain and need to be addressed. Ex situ conservation still lacks the necessary political and
financial support in many countries, which often results in limited or sporadic funding, lack
of sufficiently qualified staff, and insufficient infrastructure and logistics. Key activities, such
as viability testing, regeneration and safety duplication, continue to suffer from this lack of
support. In addition, several national genebanks lack the human and/or technical capacity
necessary to effectively address germplasm health issues.
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Existing regional genebanks provide a model for collaboration that could support
national programmes by coordinating and pooling resources for training, backup storage
and collaboration on essential activities, such as viability and germplasm health testing,
regeneration and characterization, including molecular characterization. While this approach
could result in cost efficiencies, it would still require political commitment and coordination.
Collaboration with universities, other research institutes and the private sector could further
enhance the conservation and sustainable use of PGRFA.

The state of sustainable use

During the reporting period, progress was made in the sustainable use of PGRFA, in
particular through germplasm characterization, plant breeding, broadening the genetic
base of crops through pre-breeding, the utilization of locally adapted varieties and
underutilized species, the release of crop varieties and seed delivery systems, and the
promotion of diverse farming systems.

Country data indicate a significant increase in the number of accessions characterized, as
well as progress in the development of thematic collections for traits of interest between
2012 and 2019. This has facilitated a better understanding and improved exploitation of
germplasm collections. By the end of 2019, almost 800 000 germplasm accessions — held
by 289 genebanks in 70 countries, and representing 30 percent of the total genebank
holdings in these countries — were characterized, on average for 24 traits. Recent
advances in biotechnologies, especially next-generation sequencing and high-throughput
phenotyping, are increasingly utilized to enhance efficiencies in germplasm characterization
and evaluation. An overall increase in the adoption of deoxyribonucleic acid (DNA) marker
technologies for the assessment of genetic variation was reported by 53 countries from
five regions. However, not all countries have access to these technologies and many lack
the capacity to utilize them. Collaboration, capacity building and technology transfer are
essential to ensure that all countries can fully benefit from the diversity of PGRFA.

Most existing characterization and evaluation data are not publicly available due to suboptimal
information and data management systems. Additionally, the ongoing lack of sufficient
characterization and evaluation data often hinders the targeted selection of accessions
possessing specific traits and, in this regard, there is a substantial need for improvement.

More than 350 national research organizations from 76 countries reported the use of
pre-breeding (the introgression of novel traits from non-adapted materials into breeding
populations) for 322 crop species. While pre-breeding activities took place in all regions
during the reporting period, they do not appear to have yet become a routine crop
improvement strategy. This suggests a largely unused opportunity for strategic collaboration
between genebank managers and breeders.

Breeding activities were reported by 87 countries, targeting almost 500 crop species across
all major crop groups. While yield continues to be the prioritized trait in crop breeding
programmes, resistance to biotic and abiotic stresses — especially as a climate change
adaptation strategy — and quality traits for enhanced nutrition are also frequently cited
as breeding objectives. The number of countries that report farmer participatory plant
breeding more than doubled since SoW2.
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Alongside important advances in high-throughput and low-cost genotyping, in particular
genome sequencing, significant advances in morphological and biochemical characterization
of plants provide new opportunities. Country data indicates an upsurge in the application
of modern plant breeding techniques, in particular genomic selection and the more recent
genome-editing technologies, including CRISPR/Cas9, during the reporting period.

Activities aimed at increasing intraspecific and/or interspecific diversity in crop production
systems were reported by 73 countries. In addition to focusing attention on mixed cropping
and crop rotation, diversification initiatives increasingly focus on the introduction of new
crops, the re-introduction of crops and the domestication of wild species.

Countries report various measures aimed at enhancing the cultivation of FV/LR and
promoting their development and commercialization. More than 500 FV/LR were registered
in 29 countries across all regions during the reporting period. Most registrations occurred
during the last two years of the reporting period (2018 and 2019), reflecting the resurgent
interest in FV/LR and their growing market opportunities. This development is contrasted
with the progressive discontinuation in the cultivation of many FV/LR, perhaps reflecting the
declining number of farmers — and with them, knowledge associated with FV/LR — as well
as the abandonment of marginal cropping areas.

Nearly 1 400 programmes on research, crop improvement, improving processing, public
awareness, seed distribution, market development and policy changes for FV/LR and
underutilized crops or species, were reported by 75 countries. Of these programmes, 412 are
considered specific to FV/LR, whereas 159 specifically target underutilized crops or species.

Informal and formal seed systems co-exist in all countries. Forty countries, more than
two-thirds of them developing countries, reported improvements in their seed systems
between 2012 and 2019, facilitating farmers' adoption of the most suitable crop varieties.
Globally, the global seed market increased in value from USD 36 billion in 2007 to more
than USD 50 billion in 2020.

Despite progress in characterization, the limited availability of trait-specific subsets continues
to constrain the use of PGRFA in research and plant breeding. Modern biotechnologies
and molecular genetic tools remain too costly for regular use in crop breeding in many
national programmes, which are often insufficiently funded to even support capacities for
traditional breeding.

The cost of quality seeds of suitable crop varieties remains an important constraint to their
wider application in many developing countries. This could be mitigated through targeted
policies and incentives that address components of the seed value chain.

Despite advances in promoting the development and commercialization of FV/LR and
underutilized species, many countries still lack national policies and legal frameworks to
support these initiatives. Efforts to increase research and the utilization of PGRFA should
be enhanced.
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The state of human and institutional capacities

Globally, human and institutional capacities to use and conserve PGRFA have increased
since the publication of SoW2, although progress has been uneven across key areas of
PGRFA conservation and sustainable use, and across regions and countries. In general,
these advances appear inadequate to fully implement GPA2. Strengthening human and
institutional capacities remains essential for the implementation of GPA2 and for meeting
other related commitments, such as the Sustainable Development Goals and relevant targets
of the Kunming-Montreal Global Biodiversity Framework.

During the reporting period, incremental progress has been made in establishing and
strengthening national programmes, as well as in developing strategies to guide their
operations. The development of National Biodiversity Strategies and Action Plans has
been identified as a catalysing factor in this regard. However, less than half the countries
(37 countries) reported progress in the development of PGRFA-specific strategies or
relevant legislation.

During the reporting period, education and training opportunities, particularly at the
secondary school level, increased slightly. However, although approximately 80 percent
of reporting countries had postgraduate level educational programmes, 27 percent
(6 countries) in sub-Saharan Africa did not. Additionally, the only reporting country from
Melanesia, despite being very rich in plant diversity, reported neither undergraduate nor
postgraduate education programmes on PGRFA. On the other hand, a significant increase
was observed in the number of personnel working in key institutions with higher levels of
educational qualifications, typically at the master’s and doctoral levels.

In addition to educational institutions, other stakeholders, such as botanical gardens,
genebanks, seed networks, research institutes, regional and international organizations,
NGOs, foundations, associations and museums, contributed to training and capacity
development. Cooperation among universities, networks, research institutes, and regional
and international genebanks also improved, leading to joint educational and research
activities in 43 percent of reporting countries. The increased use of online tools and platforms,
coupled with the development of several innovative teaching materials — including videos and
e-learning resources — enhanced participation in training programmes from remote locations.

More than 90 percent of reporting countries are members of networks for the management
of PGRFA. These networks remain important hubs of activity for promoting the conservation
and sustainable use of PGRFA, and the important benefits of international collaboration
are widely recognized among stakeholders. For example, many publications have been
produced through participation in these networks.

While some new networks have been initiated and others have renewed their efforts,
other important regional networks, such as the Caribbean Plant Genetic Resources Network
(CAPGERNET), the Cooperative Program on Research and Technology Transfer for the
South American Tropics (PROCITROPICOS) and the Mesoamerican Network of Plant Genetic
Resources (REMERFI) in Latin America and the Caribbean have had to pause or cease their
activities. Many networks are managed by volunteers and depend on short-term project funds,
leading to fragility. In addition, coordination and collaboration among different stakeholders
within and among networks at regional and international levels is often suboptimal.
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International information systems have expanded and proliferated. Cross-platform
interoperability and data-sharing initiatives have been further advanced with the
development of the International Treaty’s Global Information System (GLIS), including
Genesys and WIEWS. The application of DOIs under GLIS has continued to provide
opportunities to improve efficiencies in tracing germplasm through research publications.
The United Nations General Assembly’s adoption in 2017 of SDG Indicator 2.5.1.a on ex situ
conservation stressed the key role of genebanks in preserving PGRFA and fostered country
reporting and dissemination of standardized information through WIEWS.

As of 2019, almost 56 percent of 59 countries reporting on this topic had an operational
genebank management information system for PGRFA in place. The recent development of
GRIN-Global Community Edition has expanded the opportunities for genebanks to adopt
an open-access and user-friendly genebank information management system; 12 countries
reported that they are considering its adoption.

Despite the numerous advances, a significant amount of data, particularly from
characterization and evaluation trials, are not readily available or publicly accessible. Data
standardization remains a major challenge, although the progressive adoption of DOIs and
advancements in Artificial Intelligence promise improvements in this area. This situation is
even more challenging with regard to data on the geographic distribution of CWR and FV/
LR, for which systematic monitoring and inventory remains an unattained objective in all
countries. Additionally, traditional knowledge on PGRFA appears to be rarely documented,
nor included in information systems where documentation exists.

During the reporting period, only a few countries had a national system for monitoring and
safeguarding genetic diversity and minimizing genetic erosion. Many countries reported
continued concern over the extent of genetic vulnerability and the need for a greater
deployment of diversity in cropping systems. Awareness increased on the importance
of establishing mechanisms for monitoring genetic erosion, especially as part of in situ
conservation approaches.

The number of accessions included under the International Treaty’s Multilateral System
(MLS) increased from approximately 600 000 in 2014 to more than 2.3 million in 2022,
indicating the progress made in making PGRFA available for research, breeding and training
activities under the MLS using the Standard Material Transfer Agreement (SMTA) of the
International Treaty. Notably, some national and regional genebanks also use the SMTA for
the distribution of non-Annex 1 materials.

Farmers’ Rights, as provided for in Article 9 of the International Treaty, remained topical
during the reporting period, as indicated by the development of an inventory of national
measures, best practices and lessons learned from the realization of Farmers’ Rights.

There was an increase in the routine participation of farmers, Indigenous Peoples, local
communities, and the wider public in decision making and the co-development of solutions
related to PGRFA. International institutions, countries and national stakeholders increasingly
instituted mechanisms to foster this pluralism. However, there remains significant scope for
increasing the participation of these groups in decision making related to the management
of PGRFA, especially by strengthening capacities for facilitating participatory processes.
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Almost 80 percent of 89 countries reporting on this topic had a public awareness programme
in place. While no formal programme exists in Northern America, in the other regions the
percentage of countries with a programme varied between 63 percent in Latin America and
the Caribbean to 90 percent in sub-Saharan Africa. The increasing number of awareness-
raising activities corresponds with an increase in public understanding of the complexities
of the management of PGRFA. It appears that decision makers, civil society and farming
communities have become more aware of the importance of PGRFA and its associated
challenges. Greater attention is given to the importance of conserving local crop diversity
by promoting the diversity of native varieties, as well as local seeds and traditional food
products and their nutritional value. New actors with strong linkages to farmers, Indigenous
Peoples and rural communities — such as civil society organizations, social movements and
seed networks — increasingly participate in the dissemination of information. Additionally,
the increased use of digital and social media platforms has expanded the reach of information
dissemination on PGRFA to a much broader audience, including young people.

Collaboration among national stakeholders and institutions remains weak, while initiatives
that are driven by civil society organizations are usually insufficiently supported and not
well integrated into national programmes. Despite significant progress made during
the reporting period, there is a need to strengthen academic institutions and develop
educational programmes on plant breeding, genetic improvement and biotechnology in
all regions. Similarly, there is a need for more targeted training courses, in all technical and
legal aspects of PGRFA, aimed at a greater number of professionals, farmers, Indigenous
Peoples and civil society.

A younger generation of professionals is needed to replace retiring experts in many
countries, with efforts to build sufficient capacity and transfer knowledge. The chronic
lack of research funding, including for scholarships, post-doctoral fellowships and long-
term breeding programmes, remains a major bottleneck to strengthening capacities in the
management of PGRFA. Weaknesses in collaboration and partnerships within and between
national higher education institutions, research centres, networks and international
institutions also remain unaddressed in many countries.

Although it is increasingly addressed, there remains scope to improve the interoperability
of existing information systems through the adoption of shared and open standards. Data
on CWR and FV/LR are insufficiently covered by existing information systems. There is also
often a lack of technological capacity to both manage and access information on PGRFA.
Overall, key constraints to strengthening information systems are weaknesses in expertise
on plant taxonomy, information management and bioinformatics, a lack of necessary digital
infrastructure, and suboptimal funding and financial support.

There remains a critical need to develop mechanisms for monitoring genetic erosion,
especially for PGRFA conserved in situ, in most national and regional contexts. Surveys
and baseline studies are needed, as well as indicators to assess genetic vulnerability and
erosion. The lack of dedicated budgetary resources or long-term funding, as well as weak
coordination among stakeholders, remain significant hurdles to assess and effectively
address genetic erosion.
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National communication strategies and targeted public awareness programmes on the
value of PGRFA require continued renewal and dedicated resources. Although a number
of countries have an overall public awareness programme, interinstitutional coordination,
collaboration and partnerships on communication activities — including engagements
with media organizations — remain weak across all regions, resulting in shortcomings
in information dissemination. Gaps also remain in tailoring effective communication
messages to a diversity of audiences and delivering these in local languages. The lack of
funding and dedicated budgets for communication constituted a key constraint for public
awareness raising.
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Chapter 1

INTRODUCTION







Plant genetic resources
for food and agriculture

The term “plant genetic resources for food
and agriculture” (PGRFA) refers to any genetic
material of plant origin, including reproductive
and vegetative propagating material containing
functional units of heredity, of actual or potential
value for food and agriculture (FAO, 2009). PGRFA
therefore encompass: (i) cultivated crop varieties
(cultivars) that are newly developed; (ii) obsolete
cultivars; (iii) primitive cultivars (landraces) and
farmers' varieties; (iv) crop wild relatives (CWR),
i.e. wild populations related to cultivated species;
(v) wild food plants (WFP); and (vi) breeding
and research materials or special genetic stocks
(including elite and current breeders’ lines and
mutants). While the deoxyribonucleic acid (DNA)
and other hereditary materials of these plants are
also considered PGRFA, the term is commonly used
in reference to whole plants and their propagules.
PGRFA are typically found in the wild, in farmers’
fields and in experimental fields. They can be
safeguarded ex situ in genebanks as germplasm
accessions and in situ in their natural habitats.
With a continually increasing global population,
the devastating impacts of climate change,
dwindling agricultural water resources and
arable land, strife, pandemics and many adverse
socioeconomic drivers, food insecurity and
malnutrition have been worsening over the past
several years (FAO et al., 2018, 2019, 2020, 2021,
2022). Healthy, nutritional diets are increasingly
unaffordable and growing numbers of people do
not have access to enough food. The COVID-19
pandemic, international armed conflicts and
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civil wars have exacerbated food insecurity and
malnutrition globally in recent years, especially in
the Global South. Indeed, with food production
lagging behind the levels projected to be needed
to meet an increasing demand for food, it is
probable that efforts to eradicate hunger and
malnutrition by 2030 in line with the United Nations
Sustainable Development Goals (SDGs) (UN General
Assembly, 2015) are not on track to succeed. Given
that 80 percent of food is plant-based, PGRFA are
critically important to efforts to attain food security
and good nutrition.

Multilateralism in the
conservation and use of plant
genetic resources for food
and agriculture

Over the past five decades, the international
community has consistently called attention to
the importance of PGRFA to food security and
nutrition, and to the interdependence of countries
regarding the conservation and sustainable
use of these resources, access to them and the
equitable sharing of benefits arising from their
use (Sonnino, 2017). For these reasons, significant
effort and resources have been invested in making
PGRFA freely available, especially for research
and development, through various normative
processes and instruments.

Forexample, in 1957, soon after it was established
as a specialized agency of the United Nations
(UN) mandated with addressing global food
security and nutrition, the Food and Agriculture
Organization of the United Nations (FAO) started
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publishing a newsletter on PGRFA. In 1959, the
Tenth Session of the Organization’s Conference
called for immediate action on the collection and
conservation of landraces and CWR (FAO, 1997).
This was followed by major technical meetings on
PGRFA. A technical meeting on plant exploration
and introduction took place in 1961, and this was
a prelude to the establishment of the FAO Panel of
Experts on Plant Exploration in 1963. The Panel of
Experts was tasked with advising the Organization
on the collecting, conservation and exchange
of germplasm and with setting international
guidelines for these activities. In 1967, a landmark
event, the Technical Conference on Exploration,
Utilization, and Conservation of Plant Genetic
Resources, was organized jointly by FAO and the
International Biological Programme (IBP).

The results of these initiatives included
streamlined germplasm conservation and
distribution, and the establishment of
international agricultural research centres in the
regions with the greatest diversity. Progress was
facilitated by the development of guidelines, by
the Panel of Experts, on the establishment of a
global network for ex situ conservation and an
associated plan of action (Frankel and Hawkes,
eds, 1975; Scarascia-Mugnozza and Perrino, 2002).
A proposal put forward by the Panel of Experts
and considered by a further FAO/IBP technical
conference, held in 1973, and subsequently by
the Technical Advisory Council of the Consultative
Group on International Agricultural Research
(CGIAR), formed the basis for the creation of
a coordinating centre, the International Board
on Plant Genetic Resources within FAO. This
body would evolve into the International Plant
Genetic Resources Institute, a CGIAR centre later
renamed Bioversity International, which is now
a constituent part of the Alliance of Bioversity
International and CIAT (International Center for
Tropical Agriculture).

Over the subsequent decades, the international
community, mostly under the auspices of the
mechanisms of FAO, has collaborated on the
conservation and use of PGRFA, including by
devising means for accessing these resources and

for the equitable sharing of the benefits arising
from their use. FAO’s programme of normative
work in this field has been implemented through
its Commission on Genetic Resources for Food and
Agriculture (Commission), which was established
in 1983 as the Commission on Plant Genetic
Resources. In 1995, the Commission’s remit was
expanded to cover all components of biodiversity
of relevance to food and agriculture.

The Global System on Plant
Genetic Resources for Food
and Agriculture

Through the Commission, FAO provides its

members and myriad partners with a forum

for the discussion and negotiation of matters
relevant to genetic resources for food and
agriculture. It was in this context that the Global

System on Plant Genetic Resources for Food and

Agriculture (Global System) was created under the

Commission’s auspices. The Global System is a set

of policy instruments and mechanisms intended

to promote the safeguarding of PGRFA, their

availability and their sustainable use (FAO, 2010;

Frison, Lopez, and Esquinas-Alcazar, eds, 2011).
The principal agreements included under the

Global System are the following:

e The International Undertaking on Plant
Genetic Resources for Food and Agriculture,
which was adopted by the FAO Conference
in 1983 with the objective of ensuring “that
plant genetic resources of economic and/or
social interest, particularly for agriculture, will
be explored, preserved, evaluated and made
available for plant breeding and scientific
purposes. This undertaking is based on the
universally accepted principle that plant
genetic resources are a heritage of mankind
and consequently should be available without
restriction” (FAO, 1983).

e The Convention on Biological Diversity (CBD),
which is the international agreement for
“the conservation of biological diversity, the
sustainable use of its components and the fair
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and equitable sharing of the benefits arising out
of the utilization of genetic resources” (United
Nations, 1992). PGRFA constitute an integral
part of biodiversity and, as such, are covered
by the CBD and its recently adopted Kunming-
Montreal Global Biodiversity Framework.

The International Treaty on Plant Genetic
Resources for Food and Agriculture
(International Treaty), which is a revision to
the International Undertaking and is in line
with the CBD. The International Treaty, in
harmony with the CBD, caters specifically
to PGRFA, for which it is the internationally
agreed governance mechanism. It recognizes
plant genetic diversity as a global public good
that needs to be preserved for humankind in a
joint international effort for many generations
to come in view of the fact that all countries
in the world are interdependent when it
comes to crop diversity. It was adopted by
the Thirty-first Session of the FAO Conference
on 3 November 2001 and entered into force on
29 June 2004.

The actions proposed by the United Nations
Conference on Environment and Development
(UNCED) in June 1992 to strengthen the FAO
Global System included the preparation of
periodic reports on the state of the world’s
PGRFA and a rolling global cooperative plan
of action on PGRFA (FAO, 1997). The ensuing
periodic reports and rolling global plans have
been the following:

The State of the World’s Plant Genetic
Resources for Food and Agriculture (SoW1)
was developed pursuant to a decision taken
in 1991 by the Twenty-sixth Session of the
FAO Conference (FAO, 1997). Information for
compiling the SoW1 was obtained primarily
from 154 country reports, which had been
prepared based on guidelines developed
by FAO. Through these reports, countries
provided status updates on indigenous and
native plant genetic resources, national
conservation activities (ex situ and in situ),
in-country uses of plant genetic resources,
national goals, policies, programmes and

legislation, and international collaboration.
Additional information was obtained from the
FAO-managed database the World Information
and Early Warning System on Plant Genetic
Resources for Food and Agriculture (WIEWS),
which contained countries’ responses to two
FAO questionnaires, one on PGRFA and one
on forest genetic resources. Information
provided by CGIAR centres, obtained from the
then recently conducted external review of
the CGIAR genebanks, was also incorporated
into the SoW1, as were outputs from FAO's
electronic conferences on plant breeding and
genetic diversity, in which about 200 individual
scientists participated. The publication thus
provided the first comprehensive overview
of the state of diversity, genetic vulnerability
and genetic erosion in crops and other plants
relevant to food security and nutrition, and
of capacities for the conservation and use
of these resources. The draft of the Sow1
was welcomed as the first comprehensive
worldwide assessment of the state of plant
genetic resource conservation and use at the
Fourth International Technical Conference on
Plant Genetic Resources, which was convened
by FAO and held in Leipzig, Germany, in June
1996, and attended by representatives of
150 countries.

The Global Plan of Action for the Conservation
and Sustainable Utilization of Plant Genetic
Resources for Food and Agriculture (GPA) was
adopted, along with the “Leipzig Declaration”,
at the 1996 International Technical Conference
(FAO, 1996). The GPA was conceived as a
costed plan to make the Global System fully
operational. It drew on the above-mentioned
country reports and the outcomes of visits
by FAO staff and consultants to more than
100 countries. These visits provided the basis
for the preparation of 15 subregional synthesis
reports, which were used for discussions at
most of a series of 12 regional and subregional
meetings held in 1995 and 1996, in which a
total of 143 countries and several international
and non-governmental organizations (NGOs)
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participated. Recommendations for the GPA
were formulated and adopted at each of the
regional and subregional meetings. On its
adoption, the GPA became the internationally
agreed framework for the conservation,
exploration, collecting, characterization,
evaluation and documentation of crop genetic
resources. The GPA - envisaged as a rolling
plan to be reviewed periodically - consisted
of 20 priority activity areas, presented under
four main themes: In Situ Conservation and
Development; Ex Situ Conservation; Utilization
of Plant Genetic Resources; and Institutions
and Capacity Building.

The Second Report on the State of the
World’s Plant Genetic Resources for Food and
Agriculture (SOW2). The Commission, at its
Eighth Regular Session in 1999, agreed that
preparation of a second report on the state of
the world’s PGRFA and an amendment to the
GPA should be considered. At its Ninth Regular
Session, in 2002, the Commission agreed that
work should progress on the development
of the SoW2 and that the country-driven
preparatory process for the SoW2 should
be fully integrated with the process of
monitoring the implementation of the GPA on
the basis of a set of indicators that was under
development. At its Tenth Regular Session in
2004, the Commission, envisaging that the
SoW2 would be completed in 2008, reiterated
that it should provide objective information
and analysis and identify priorities — and thus
provide a basis for updating the GPA. The
Commission confirmed that the Sow2 should,
as far as possible, focus on changes that had
occurred since the publication of the Sow1. It
also approved the list of thematic background
studies and took note of the draft guidelines
for the preparation of country reports, which
it observed should be further considered and
refined at regional meetings.

At its Eleventh Regular Session, in
2007, the Commission requested that the
Intergovernmental Technical Working Group
on Plant Genetic Resources for Food and

Agriculture, at its Fourth Session in 2009, review
and guide the finalization of the draft of the
SoW2 for the consideration of the Commission
at its next regular session. It also requested FAO
tosubmittothe same session a proposed plan for
the process of updating the GPA. At its Twelfth
Regular Session, in 2009, the Commission
endorsed the SoW2 as the authoritative
assessment of the PGRFA sector (FAO, 2010).
The SoW?2 provided a snapshot of the status of
the conservation and sustainable use of PGRFA
and the institutional and human capacities
that underpin these activities. Importantly, in
addition to describing the changes that had
occurred in the various domains of PGRFA
management, it also identified gaps and needs
related to these domains.

The SoW2 was prepared based mostly on
information provided by countries through
113 country reports, following the Guidelines
for the Preparation of the Country Reports,
which were made available in 2005. The
preparation of many of the country reports
benefited from information that had been
lodged on national information sharing
mechanisms (NISMs) (see Section 5.2.1).
The information provided by countries
was augmented by information from the
scientific literature, thematic background
studies and other technical publications.
Additionally, specific information from the
CGIAR and other regional and international
genebanks was gathered in 2008 under the
coordination of the System-wide Genetic
Resources Programme (SGRP).

The Second Global Plan of Action for Plant
Genetic Resources for Food and Agriculture
(GPA2). For 15 years, from 1996 to 2011, the
GPA was the internationally agreed framework
for national, regional and global efforts to
conserve and sustainably use PGRFA and to
share equitably and fairly the benefits that
derive from their use. In endorsing the Sow2
in 2009, the Commission agreed to update
the GPA and requested FAO to prepare the
update based primarily on the SoW2, taking
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into account, in particular, the gaps and needs
identified, further contributions envisaged
from governments, and inputs from regional
meetings and consultations. As the GPA was
a supporting component of the International
Treaty, it was envisaged that the updated GPA
would be important for the identification of
future priorities for the International Treaty's
funding strategy. The Commission thus
requested the involvement of the Secretariat
of the International Treaty in the updating
process. At its Thirteenth Regular Session,
in July 2011, the Commission agreed on the
GPA2, welcomed it as a major achievement
in global efforts to conserve and sustainably
use PGRFA, and emphasized its essential role
in the implementation of the International
Treaty. The GPA2, which was adopted by the
FAO Council in November 2011 on behalf of
the FAO Conference (FAO, 2011), contains
18 priority activities, grouped into four main
themes: In Situ Conservation and Management;
Ex Situ Conservation; Sustainable Use; and
Building Sustainable Institutional and Human
Capacities (FAO, 2012).

Preparation of The Third
Report on the State of the
World’s Plant Genetic
Resources for Food

and Agriculture

The Commission, at its Fourteenth Regular Session,
in 2013, endorsed the proposed timeline for the
preparation of The Third Report on the State of
the World’s Plant Genetic Resources for Food and
Agriculture (SoW3), with the presentation of the
draft report foreseen for its Eighteenth Regular

Session in 2021. It stressed that the monitoring
of the GPA2 and the preparation of the Sow3
should be fully integrated, and invited FAO to
engage with relevant international organizations
to ensure their participation in the preparation
of the SoW3 from an early stage. In 2017, at its
Sixteenth Regular Session, the Commission revised
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the timeline for the preparation of the Sow3 and
postponed its launch to its Nineteenth Session,
scheduled for 2023.

Timeline

As with the previous global assessments, it
was envisaged that the SoW3 would be based
on information provided by countries and
international organizations, and in thematic
background studies developed to support the
preparation process. In a departure from the
previous assessments, the preparation of the
SoW3 would no longer rely on stand-alone
country reports but would instead be based on
data gathered during two reporting periods:
January 2012 to June 2014, with reports due by
30 November 2015; and July 2014 to December
2019, with reports due by 31 December 2020.
Countries reported on the first reporting period
between January 2015 and December 2017 and
commenced reporting on the second period in
January 2020.

Reporting format

The reporting format for the SoW3 consisted of
a questionnaire made up of the 63 indicators for
monitoring the implementation of the 18 priority
activities of the GPA2, and 51 questions intended
to clarify the indicators. For the first reporting
cycle, the reporting format was accessed
through the online WIEWS Reporting Tool.
For the second cycle, the Commission agreed
on a slightly revised reporting format based
on 58 indicators and 48 questions. During the
second reporting cycle in 2020, National Focal
Points (NFPs) complemented the data provided
with a summative narrative, which detailed
progress made in the implementation of the
GPA2 between January 2012 and December
2019 and described remaining constraints to
implementation. FAO published the guidelines
Preparation of Country Reports for The Third
Report on the State of the World’s Plant Genetic
Resources for Food and Agriculture (FAO, 2019),
in all the official languages of the Organization,
to facilitate reporting. The use of the WIEWS
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Reporting Tool allowed standardized data
reporting by NFPs and national stakeholders, and
the eventual collation and analyses of the data.

Reporting process

A total of 78 countries reported on the first
reporting period (2012-2014), although not every
country replied to all the questions. In 2019, FAO
invited Member Nations to report on the second
reporting period by December 2020. They were
also given the opportunity to retrospectively
report, revise or complement data related to the
first reporting period. More detailed information
- the user manual of the online WIEWS Reporting
Tool and the guidelines for country reporting — was
made available online in all FAO official languages.
A glossary and a comprehensive list of frequently
asked questions, including detailed explanations
for all the questions and indicators, were also made
available online. Over 440 participants from more
than 75 countries participated in FAO-organized
online training sessions in English, French and
Spanish. Recordings of the training sessions were
made available to participants via the internet.
Additional online sessions for individual countries
were held if requested by NFPs.

Meanwhile, the United Nations General
Assembly had adopted the 2030 Agenda for
Sustainable Development, including the 17 SDGs
and 169 targets (UN General Assembly, 2015)
and, two years later, the indicators for monitoring
progress towards the SDGs (UN General Assembly,
2017). The indicator used to oversee progress
on the conservation of ex situ collections under
the GPA2 became SDG Indicator 2.5.1.a, a Tier |
indicator' of the SDG monitoring framework to be
reported on every year from 2017 onwards, with
FAO acting as the custodian agency. Because of this
development, the number of countries reporting
on the indicator grew rapidly, rising from 67 to 116
between 2014 and 2022. Data reported were used
to complement those from the two reporting cycles
on the implementation of the GPA2.

' An indicator with an internationally agreed methodology and a
global reporting rate equal to or higher than 50 percent.

As of 29 June 2021, a total of 129 countries
had nominated a NFP, 55 had completed online
reporting for the second reporting cycle, and one
had provided a stand-alone report. In addition,
16 countries were at an advanced stage of
the reporting process and 18 had just begun.
Fifty of these countries also provided information
pertinent to the first reporting period. Six of the
50 countries reported for the first time on the first
reporting period, bringing the total number of
countries that reported on the first period to 84.
In all, 12 international organizations reported on
both periods. At its Eighteenth Regular Session, in
October 2021, the Commission, taking into account
the delays to reporting caused by the COVID-19
pandemic, agreed to extend the deadline for
country reporting to the end of December 2021. A
draft SoW3 was made available to the Commission
at its Nineteenth Regular Session in July 2023, and
to the Tenth Session of the Governing Body of the
International Treaty in November 2023. Based on
comments received and taking into consideration
data from the latest reporting on SDG Indicator
2.5.1.a, a second draft was produced and made
available in August 2024 for further inputs from
Members and observers. The comments and inputs
received from 23 NFPs and experts were addressed
and incorporated into the final version of the report.

As of September 2024, a total of 128 countries
and four regional and 13 international research
centres had provided information for the SoWws3,
sourced from over 1 650 stakeholders. Of these,
116 countries and all the regional and international
research centres had provided information on their
base collections in line with SDG Indicator 2.5.1.3;
106 countries and 12 international organizations
had provided data on the implementation of the
GPA2 between 2012 and 2019 (Figure 1.1). These
data, which emanated from the two reporting
cycles, January 2012 to June 2014 and July 2014
to December 2019, respectively, together with the
country summative narratives on progress and
remaining gaps and constraints, and the latest
annual reports on SDG Indicator 2.5.1.a as of the
beginning of 2023, constituted the core sources of
information for the report.
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FIGURE 1.1

Countries contributing to The Third Report of the State of the World'’s Plant Genetic Resources for

Food and Agriculture

@ Reported on GPA2
and SDG Indicator 2.5.1.a

Reported on GPA2 only
® Reported on SDG 2.5.1.a only

No information available

Notes: Refer to the disclaimer on page ii for the names and boundaries used in this map. Dotted line represents approximately the Line
of Control in Jammu and Kashmir agreed upon by India and Pakistan. The final status of Jammu and Kashmir has not yet been agreed
upon by the parties. Final boundary between the Republic of Sudan and the Republic of South Sudan has not yet been determined.

m Structure of the report

The SoWs3 consists of five chapters. Chapter 1 —
Introduction, reviews multilateral efforts spanning
several decades to conserve and use PGRFA. The
SoW3 is presented as the most recent addition
to the continually growing suite of policy
instruments and mechanisms that constitute the
Global System for PGRFA. The role of periodic
global assessments, such as the SoW3, in setting
internationally agreed priorities through a rolling
global plan of action is underscored. Snapshots
of the global status of institutional and human
capacities for the conservation and use of PGRFA
are presented in Chapters 2 to 5. Chapter 2 focuses
on the conservation of CWR and WFP in their
natural habitats and on-farm management of
farmers’ varieties/landraces (FV/LR) and is based on
the contributions from 97 countries. Chapter 3 is
devoted to the management of PGRFA ex situ in
genebanks. Information from 126 countries and
17 regional and international research centres
was used to prepare this chapter. Chapter 4, which
considers the sustainable use of PGRFA, addresses
both the direct use of PGRFA by farmers and other
end users, and indirect uses in plant breeding and

research. Seed systems, the vehicle for getting the
benefits of PGRFA to people, are also discussed
in this chapter. Information from 99 countries
and about ten international research centres was
used in its preparation. Chapter 5 reviews the
status of the institutional and human capacities
that underpin the functioning of national PGRFA
programmes, networks and information systems.
Reports from 102 countries were the main source
of information for the preparation of this chapter.

Information from five thematic background
studies also contributed to the preparation of
the report. These five studies respectively address
climate change, nutrition, genotyping and
phenotyping of PGRFA, novel biotechnologies and
germplasm exchange.

The report follows the regional distribution of
countries used by the United Nations Statistics
Division for reporting on the SDGs (Annex 2). It
should be noted that this regional distribution does
not necessarily follow the regional distribution
of countries as determined for the election of
Members of the FAO Council? or the Commission.

2 Further information at https:/Awww.fao.org/governing-bodies/
council
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Chapter 2

THE STATE OF IN SITU
CONSERVATION
AND ON-FARM
MANAGEMENT







The state of in situ conservation
and on-farm management

Introduction

The conservation of wild and cultivated PGRFA is
essential to long-term food security and to efforts
to address the many challenges facing agriculture
in the context of climate change, habitat loss and
the decline of biodiversity. In situ conservation
plays a critical role in the maintenance of plant
diversity within natural habitats and traditional
farming systems.

In situ conservation of PGRFA involves the
active management and monitoring of target
plant populations of species in their natural
habitats (FAO, 2017). For wild PGRFA, it entails
the conservation of CWR and WFP mainly in
protected areas and in areas under other effective
area-based conservation measures (OECMs)." For
cultivated species, it includes the management
of genetic resources within the traditional
agricultural systems where they developed their
distinct characteristics. This approach involves
the continued cultivation, selection and use of
traditional crop varieties and their wild relatives
by farmers in the environments where these
plants evolved.

CWR are wild plant species that are genetically
related to domesticated crops. They play an
essential role in providing beneficial traits for crop
improvement (Maxted et al., 2008; FAO, 2017).

' An OECM is a geographically defined area other than a
protected area, which is governed and managed in ways
that achieve positive and sustained long-term outcomes
for the in situ conservation of biodiversity, with associated
ecosystem functions and services and, where applicable,
cultural, spiritual, socioeconomic and other locally relevant
values are maintained.

HE THIRD REPORT ON

These traits include resistance to pests and
diseases, tolerance to environmental stress and
improved nutritional qualities. CWR are found in
diverse habitats, including forests and grasslands,
areas surrounding farmers’ fields and disturbed
environments. They serve as a genetic reservoir for
breeding new crop varieties that are more resilient
to changing climates and other stress factors.

WFP are species that are not necessarily
directly related to domesticated crops but are
harvested and consumed by local communities
for their nutritional and cultural values. These
plants provide essential food sources, especially
during periods of food scarcity, and contribute to
dietary diversity by supplying vitamins, minerals
and other nutrients that may be lacking in staple
crops (Heywood, 2013). WFP are typically found
in natural or semi-natural ecosystems, such as
forests, wetlands and savannahs, and are integral
to the diets of many Indigenous Peoples, as well
as of local communities.

FV/LR are traditional crop varieties that have
been developed, maintained and cultivated
by farmers over many generations. Unlike
modern commercial varieties, these PGRFA are
characterized by their genetic heterogeneity and
adaptability to local environmental conditions,
making them crucial to the maintenance of
agricultural biodiversity and resilience (Brush,
2004; FAO 2019a). These varieties are often
grown in small-scale, low-input farming systems,
where they are selected for traits such as drought
tolerance, pest resistance and taste preferences.

In situ conservation involves implementing
strategies that protect plant species in their
natural habitats while allowing the ecological
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and evolutionary processes that shape them to
continue. It often encompasses creating protected
areas, establishing sustainable land-use practices
and working with local communities to maintain
traditional agricultural practices that support
genetic diversity.

The conservation of CWR in situ is particularly
important because their genetic diversity can
only be fully preserved and utilized if these plants
are allowed to continue evolving in their natural
habitats (FAO, 2013). This dynamic conservation
approach enables CWR populations to adapt
to environmental changes, making them a
valuable resource for the future of agriculture.
A comprehensive in situ conservation strategy
for CWR should include the identification and
management of priority species and habitats,
the establishment of genetic reserves, and
the development of national and regional
conservation plans (FAO, 2010; 2019a).

Similarly, in situ conservation of WFP involves
protecting the ecosystems in which these plants
grow, ensuring that they are harvested sustainably
and preserving the traditional knowledge
associated with their use and management.
The loss of WFP because of habitat destruction,
overharvesting and climate change poses a serious
threat to food security and biodiversity (FAO,
2017). It is therefore important that strategies for
conserving these resources integrate ecological,
social and cultural dimensions that allow them to
be safeguarded for future generations.

Conservation of FV/LR occurs primarily through
on-farm management, whereby farmers continue
to grow, select and share these varieties within
their communities. This form of conservation
allows varieties to adapt dynamically in response
to changing environmental and socioeconomic
conditions, thereby preserving their genetic
diversity and the cultural heritage associated
with them (FAO, 2010). This genetic diversity is
important to the livelihood strategies of farmers,
providing them with opportunities to respond to
changes in market demands, labour availability
and other socioeconomic and cultural factors.

HE THIRD REPORT ON THE STATE

The conservation of FV/LR is intertwined with
the preservation of the traditional knowledge,
farming practices and local seed systems that
sustain their diversity. Supporting on-farm
management of FV/LR requires policies and
initiatives that recognize the role of farmers
as custodians of biodiversity, promote access
to diverse planting materials and protect
Farmers’ Rights to save, use and exchange seeds
(FAO, 2019a).

In situ conservation of wild and cultivated
PGRFA is critical for sustaining the genetic
diversity of plant species that are not well
represented in ex situ collections, such as
genebanks and botanic gardens (FAO, 2010; see
Chapter 3). Together, these approaches provide a
comprehensive framework for conserving plant
genetic diversity.

Despite its importance, in situ conservation
faces several challenges, including habitat loss,
agricultural expansion, climate change, and the
erosion of traditional knowledge and practices.
Addressing these challenges requires integrated
approaches that combine conservation science,
sustainable agricultural practices and community
engagement. The development of national and
regional strategies that include both in situ and
ex situ conservation measures also strengthen
relevant legal frameworks and improve
collaboration among stakeholders and are key
to combatting these challenges (FAO, 2019a).

In situ conservation of PGRFA is a cornerstone
of sustainable agriculture and food security.
Preserving the genetic diversity of CWR, WFP
and FV/LR in their natural and agricultural
environments ensures that these species
and varieties continue to evolve and adapt,
supporting resilient and diverse food systems.
Effective in situ conservation strategies must
integrate ecological, cultural and socioeconomic
considerations, drawing on the knowledge and
participation of local communities to sustain
these invaluable resources for future generations.
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Overview of in situ
conservation and on-farm
management

In situ conservation and on-farm management
of PGRFA allow these resources to adapt
continuously to their natural or customary
environments. With growing threats to PGRFA
diversity from land-use changes, climate change
and other factors, the importance of in situ and
on-farm conservation has become increasingly
recognized. This chapter reviews the current state
of in situ and on-farm conservation, based on
data from 97 countries. It highlights the support
provided to farmers in crisis situations and the
effects that such aid has on PGRFA diversity. It
also outlines threats, challenges, gaps and needs
related to in situ conservation and on-farm
management of PGRFA.

Surveying and inventorying of PGRFA in situ
and on-farm progressed significantly during the
reporting period. A total of 80 countries report
more than 6 200 surveyed taxa, approximately
43 percent of which were food plants from
nine categories: fruits, vegetables, roots and
tubers, herbs and spices, pulses, cereals, oil
plants, pseudo-cereals and nuts. Approximately
42 percent of surveyed taxa were found to be
threatened at the species or variety level in at
least one survey, including about 35 percent
of 1050 CWR and 38 percent of 405 WFP taxa.
Surveys of FV/LR indicated that, on average, 6
percent of their diversity was threatened globally.
However, in nine of 18 subregions, 18 percent
or more of FV/LR diversity was reported to be
threatened at least once.

As many in situ conservation sites fall within
the mandate of ministries of forestry or the
environment, many countries highlighted the
need for increased cooperation among the
ministries involved. Countries also report a
decrease in capacity in botanical taxonomy,
a field in which expertise is needed for the
identification and monitoring of PGRFA.

During the reporting period, the area covered
by protected in situ conservation sites expanded

by 16 percent to cover nearly 13 million km? across
59 reporting countries. Globally, the extent of
protected areas increased by 11 percent, reaching
22.4 million km2. Conservation of CWR and WFP was
primarily passive, with only 6 percent of conservation
sites having management plans specifically for
these important plant groups. National institutions
were the main source of support for wild PGRFA
conservation, either alone (51 percent) or in
partnership with others (30 percent). In situ
conservation activities included managing genetic
diversity, engaging local communities, arranging
ex situ conservation for at-risk populations and
planning for public participation.

Farmers continued to preserve and enhance
significant amounts of FV/LR genetic diversity
on their farms during the reporting period.
Eighty-one countries report a total of more than
1 100 initiatives targeting on-farm conservation
and management of FV/LR, with characterization
and evaluation activities the most frequently
reported. In 51 countries, farmers cultivated a
total of approximately 35 million ha of FV/LR,
which accounted for 44 percent of the total crop
area in regions of high diversity. This included
more than 160 crops and 60 mixed crop groups
across more than 400 localities worldwide.

Many countries report the adoption of
community-based approaches, such as community
seed banks (CSBs), and farmers’ involvement in
research and training activities appears to have
grown during the reporting period. Efforts to
strengthen on-farm management through capacity
building and marketing initiatives for farmers and
other stakeholders are increasingly reported.

The growing frequency and severity of extreme
weather events and pest and disease outbreaks,
as well as the impacts of civil unrest and war, have
led to increased demand for seed aid to restore
crop production after crises. During the reporting
period, nearly 400 interventions in 48 countries
resulted in the distribution of quality seeds and
planting materials to farmers as emergency aid.
Most of these interventions took place in Africa.
However, the highest quantities of material were
distributed in Asia. Agricultural productivity, as
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opposed to the restoration of crop diversity, was
the primary focus of most of the interventions
reported, with only a few crop species and
varieties per crop selected for distribution. A
significant challenge in such emergencies is
sourcing quality seeds and planting materials
from locally adapted varieties. Climatic events
caused about two-thirds of all interventions,
with droughts being the most common type of
event, followed by floods. While the impact of
emergencies on agriculture is often measured
in terms of financial and nutritional costs, many
countries lack methods for assessing the effects
of disasters on crop diversity.

Countries reported that engaging with diverse
stakeholders, including local communities, is
necessary for the effective conservation and
management of PGRFA in situ and on farm.
They emphasized the value of participatory
crop improvement, notably participatory plant
breeding (PPB) and participatory variety selection
(PVS), in promoting farmer engagement. The
registration of FV/LR emerged as a relatively new
development for promoting the conservation
and sustainable use of these resources.

FAO's Globally Important Agricultural Heritage
System (GIAHS), which creates revenue for local
communities through agrotourism and local
value chain development, is one initiative that
promotes the sustainable use of local crop
diversity. The GIAHS programme aims to conserve
unique agroecosystems in a cross-sectoral
manner, linking agricultural resources, including
PGRFA, with cultures of local communities. FAO
has supported the designation of 62 systems
in 24 countries as agricultural heritage sites
between 2005 and 2020.

According to the country reports, the use of
CSBs fostered the conservation and distribution
of FV/LR. Twenty-one countries from several
different regions report the establishment of a
total of 600 CSBs during the reporting period.
Countries report the use of 550 different plant
species in the traditional diets of Indigenous
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Peoples and local communities, 75 of which
were used for food, 52 for beverages and 400 for
medicinal purposes.

In situ conservation of crop
wild relatives and wild
food plants

Surveying PGRFA in situ and on farm, and
developing and updating inventories of these
resources, is essential if their availability,
distribution and conservation status — as well
as the threats they face — are to be understood.
Information of this kind allows the development
of effective policies and strategies for conservation
and sustainable use. CWR and WFP are the two
main target groups of surveys and inventories
of in situ conservation areas, while surveys and
inventories on farm mostly target FV/LR. Surveying
and inventorying these three groups of PGRFA
reduces the risk of losing them in the context
of global warming and rapid social, cultural and
economic changes.

A total of 80 countries reported on more than
6 200 taxa of CWR, WFP and FV/LR surveyed and
inventoried? in situ and on-farm during 2012-
2019. About 43 percent of these taxa were food
plants from nine use groups (Figure 2.1).

Among the PGRFA surveyed, countries also
identified those that were considered to be
“threatened” - defined as "any crops, crop
varieties, CWR or WFP that are no longer cultivated
or no longer occur in situ in most of their previous
areas of cultivation or occurrence” (FAO, 2020).
About 42 percent of the taxa surveyed were
reported to be threatened either at the species or
varietal levels in at least one survey.

2 For the purposes of this report, the terms survey and inventory
are used interchangeably as synonyms.
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FIGURE 2.1

Percentage of taxa surveyed and inventoried by countries under the different use groups

® Food species*®
@ Medicinal
@ Ornamental
© Fodder and forages
© Forestry
Others**

@ Fruit plants

©® Vegetables
Roots and tubers

© Herbs and spices

@ Pulses
Cereals

@ Oil plants
Pseudo cereals
Nuts

Notes: * Including fruit plants, vegetables, roots and tubers, herb and spices, pulses, cereals, oil plants, pseudo cereals and nuts.
**Including plants used for other purposes, including research, sweeteners, fibres and stimulants. Based on 80 country reports.

2.3.1 Inventory and state of
knowledge of crop wild
relatives and wild food plants

About 2 200 in situ surveys focusing on CWR
and WFP were undertaken during the 2012-2019
period by a total of 71 countries. Figure 2.2 depicts
the geographic distribution of countries reporting
on surveys and inventories of wild PGRFA. These
countries are listed by region in Table 2.1.

Countries identified populations of 1 285 taxa
of wild PGRFA belonging to 89 botanical families.
Fabaceae, Poaceae, Solanaceae, Convolvulaceae
and Rosaceae were the five most represented
families, and accounted for 58 percent of the
total surveyed diversity.

Overall, 35 percent of the wild PGRFA surveyed
were reported to be threatened in at least one
survey. These figures indicate a high level of risk
for wild PGRFA.

Crop wild relatives

CWR belonging to 1 050 taxa from 142 genera
were surveyed in 66 countries (Table 2.2); 169 of
these taxa were also considered to be WFP. The
most frequently surveyed genera of CWR by

region were:

e Northern Africa: Daucus, Chenopodium and
Medicago;

e Sub-Saharan Africa: Dioscorea, Cenchrus and
Oryza;

e Latin America and the Caribbean: Solanum,
Ipomoea, Phaseolus, Prunus, Helianthus,

Persea, Manihot and Gossypium;

e Asia: Trifolium, Aegilops, Solanum, Vicia, Lath-
yrus, Medicago, Allium, Hordeum, Lactuca,
Mangifera, Piper and Prunus; and

e Europe: Trifolium, Vicia, Lathyrus, Allium and
Medicago.
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FIGURE 2.2
Countries reporting on surveys and inventories of wild plant genetic resources for food and
agriculture

g
A

Notes: The names of the countries are provided in Table 2.1. Refer to the disclaimer on page ii for the names and boundaries used in
this map. Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan. The final
status of Jammu and Kashmir has not yet been agreed upon by the parties. Final boundary between the Republic of Sudan and the
Republic of South Sudan has not yet been determined. Based on 71 country reports.

TABLE 2.1
Countries where surveys of crop wild relatives and wild food plants were undertaken
between 2012 and 2019

Region (number of countries) Countries
Northern Africa (3) Egypt, Morocco, Tunisia.
Benin, Botswana,* Democratic Republic of the Congo, Eritrea, Ethiopia, Ghana, Kenya,
Sub-Saharan Africa (18) Madagascar, Malawi, Mali, Namibia, Niger, Nigeria, Senegal, South Africa,* Togo, Uganda,
Zambia.

Argentina, Brazil, Chile, Costa Rica, Cuba, Ecuador,* El Salvador, Guatemala, Mexico,

Latin America and the Caribbean (12) Nicaragua, Peru, Uruguay.

Oceania (1) Australia
Armenia, Azerbaijan, Bangladesh, Bhutan, China, India, Indonesia, Iran (Islamic Republic of),
Asia (19) Japan, Jordan, Kyrgyzstan, Lebanon, Malaysia, Mongolia, Nepal, Pakistan, Tajikistan, Turkiye,
Uzbekistan.
Albania, Bulgaria, Belarus, Germany, Estonia, Finland, France, Greece, Italy, Latvia, Netherlands
Europe (18) (Kingdom of the), Norway, Republic of Moldova, Romania, Serbia, Spain, Switzerland, United
Kingdom.

Note: *Information provided through the narrative report only.
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Numbers of reporting countries, surveys undertaken and crop wild relatives taxa surveyed,

TABLE 2.2
by region
Region
Countries
Northern Africa 3
Sub-Saharan Africa 16
Latin America and the Caribbean 1
Oceania 1
Asia 17
Europe 18
Total 66

Note: CWR = crop wild relatives.

Countries from Asia, Europe and Latin America
and the Caribbean surveyed over one-third of the
total taxa reported for this group of plants. The
largest number of CWR surveys were undertaken
in Europe, with 894 surveys conducted in
18 countries, followed by Asia, and Latin America
and the Caribbean.

About one-third (35 percent) of the CWR
surveyed were reported as threatened in at least
one survey.? Figure 2.3 shows the percentage
of inventoried CWR found to be threatened by
region. The larger the pie chart, the larger the
number of CWR inventoried.

Over 65 percent of CWR taxa surveyed in
Africa, where a relatively low number of taxa
were surveyed, were found to be threatened at
least once. Conversely, in Asia, Europe and Latin
America and the Caribbean, where more CWR
were surveyed, the proportion of threatened
taxa ranged from 19 percent to 38 percent. In
Australia, where mainly forages were surveyed,
only 1 percent were reported to be threatened
at least once.

In addition to those covered in the above
analysis, a number of other diverse initiatives
that assessed the conservation status of CWR

3 Threatened taxa are those that are no longer found in situ at
the sites where they were previously found.

Number of

Surveys CWR taxa

36 34

90 65

443 350

91 90

516 363

894 353

2070 1050

were undertaken at global, regional and national
levels during the reporting period:

e The Southern  African Development
Community (SADC) countries® collaborated in
a project on the in situ conservation of CWR
that resulted in an inventory of 1 900 priority
CWR (Allen et al., 2019);

e In Europe,® a European CWR priority list
of 863 taxa related to human and animal
food crops was developed, and an in situ
database of population occurrences with
georeferenced data was generated for
Europe and Turkiye (Rubio Teso et al., 2021);

¢ In Mesoamerica, a list of about 3 000 CWR
was compiled, including 310 priority species
from Mexico, 105 taxa from Guatemala,
50 taxa from El Salvador and 54 taxa from
Honduras (Contreras-Toledo et al.,, 2018;
Goettsch et al., 2021);

e In Nicaragua, ethnobotanical
documented 293 species
domestic flora used by Indigenous Peoples
and local communities (Miskito, Mayagna
and Branches) (Nicaragua country report);

studies
of wild and

4 Further information at http://www.cropwildrelatives.org/
sadc-cwr-project/; and http:/Awww.cropwildrelatives.org/
sadc-cwr-net.

> Further information at http://www.farmerspride.eu
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FIGURE 2.3

Regional percentages of crop wild relatives taxa identified as threatened in at least one in situ

survey reported by countries
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Notes: The size of the pie charts is proportional to the total number of crop wild relatives taxa surveyed. Refer to the disclaimer on page ii
for the names and boundaries used in this map. Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed
upon by India and Pakistan. The final status of Jammu and Kashmir has not yet been agreed upon by the parties. Final boundary between
the Republic of Sudan and the Republic of South Sudan has not yet been determined. Based on 71 country reports.

e An assessment of the in situ conservation
status of the CWR of potato, yam, groundnut
and millet was undertaken by the Global
Crop Diversity Trust (Crop Trust) as part of an
in-depth review of conservation strategies
for these crops (Crop Trust, 2022).

A global inventory of over 1 000 priority CWR
from 173 crops important for global food
security was undertaken by the University of
Birmingham, the Crop Trust and the Millennium
Seed Bank of the Royal Botanic Gardens, Kew
(Vincent et al., 2013). The study highlighted the
high concentrations of CWR species present in
Western Asia, China and Southeastern Europe.
An ecogeographic dataset was used to identify
the top 100 sites where genetic reserves could
be established within protected areas globally, as
well as a further 50 in situ sites outside protected
areas (Vincent et al., 2019). The same dataset
was used to review the correlation between
CWR distribution and the eight Vavilov centres
of diversity (Vavilov, 1926), and resulted in the

addition of four centres to the existing list
(Figure 2.4), including in the western seaboard,
eastern seaboard and great plains of the United
States of America, coastal and central Brazil, the
coast of Southwest Africa, the coast of the United
Republic of Tanzania, and northern Australia
(Maxted and Vincent, 2021).

Wild food plants

Surveys of WFP representing 405 taxa from
192 genera were reported by 54 countries. About
38 percent of all these taxa were found to be
threatened by at least one of the surveys.The
percentages of the surveyed taxa found to be
threatened are shown by region in the pie charts
of Figure 2.5; the larger the pie chart, the larger
the number of WFP taxa surveyed.

The percentages of surveyed WFP taxa found
to be threatened in the various regions of the
world show a similar pattern to the equivalent
figures for CWR. Latin America and the Caribbean
had the lowest percentage of threatened WFP
taxa, out of a relatively high number inventoried
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FIGURE 2.4
Revised Vavilov centres of diversity

9a

Revised Vavilov centres of diversity and the countries and geographical

areas associated with them. The areas in orange are the original

centres. The areas in green indicate the additions.

1. Chinese (China, Viet Nam, Lao People’s Democratic Republic and
Cambodia)

2. Indian (India and Sri Lanka)

2a. Indo-Malayan (Thailand, Malaysia, Indonesia and the Philippines)

3. Central Asian (Afghanistan, Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmenistan and Uzbekistan)

4. Near Eastern (Turkiye, Transcaucasia, Turkmenistan and the Islamic
Republic of Iran)

5. Mediterranean (countries bordering the Mediterranean Sea)

2a

6. Abyssinian (Ethiopia)

Mesoamerican (Mexico and Guatemala)

8. South American (Peru, Ecuador and the Plurinational State of
Bolivia)
8a. Chiloe, Chile
8b. Brazil and Paraguayan (Brazil and Paraguay)

9. Western and Eastern United States of America (United States of
America)

10. Coastal West African (Ghana, Togo, Benin, Nigeria and Cameroon)

11. East African (United Republic of Tanzania and Kenya)

12. Northern Australian (Australia)

N

Notes: Refer to the disclaimer on page ii for the names and boundaries used in this map. Dotted line represents approximately the Line
of Control in Jammu and Kashmir agreed upon by India and Pakistan. The final status of Jammu and Kashmir has not yet been agreed
upon by the parties. Final boundary between the Republic of Sudan and the Republic of South Sudan has not yet been determined.

Source: Reproduced with permission from Maxted, N. & Vincent, H. 2021. Review of congruence between global crop wild relative
hotspots and centres of crop origin / diversity. Genetic Resources and Crop Evolution, 68(4): 1283-1297.

https://doi.org/10.1007/s10722-021-01114-7

(109 distinct taxa), followed by Oceania. The
highest percentage was again in Africa, where
only 36 taxa were surveyed.

The most commonly surveyed genera of WFP
were Solanum, Allium, Physalis, Chenopodium,
Rumex, Fragaria, Vaccinium and Lactuca. The
WEFP surveyed in the largest number of countries
included wild strawberry (Fragaria vesca) in
ten countries, prickly lettuce (Lactuca serriola)
in eight countries, crab apple (Malus sylvestris)
in eight countries, wild radish (Raphanus
raphanistrum) in seven countries and bilberry

(Vaccinium myrtillus) in six countries. The genera
with the highest numbers of threatened species
included Allium (13 species), Solanum (six species),
Prunus (five species) and Chenopodium (five
species). The WFP reported to be under threat
by the largest number of countries were Persea
schiedeana (four countries in Central America),
Malus sylvestris (three countries in Europe) and
Origanum syriacum (three countries in Western
Asia and Northern Africa).

Countries also provided information on
WEFP, including those conserved in situ, for
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FIGURE 2.5

Regional percentages of wild food plants taxa identified as threatened in at least one in situ survey

reported by countries
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Notes: The size of the pie charts is proportional to the total number of wild food plants taxa surveyed. The red segments of the pies
indicate the proportion of taxa identified as threatened. Refer to the disclaimer on page ii for the names and boundaries used in this
map. Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan. The final
status of Jammu and Kashmir has not yet been agreed upon by the parties. Final boundary between the Republic of Sudan and the
Republic of South Sudan has not yet been determined. Based on 54 country reports.

the preparation of The State of the World’s
Biodiversity for Food and Agriculture. A total of
91 countries listed 1 955 wild plant species used
as food, of which 150 species were reported to be
conserved in situ (FAO, 2019b). Box 2.1 presents a
case study of WFP surveyed in Togo.

Awareness of the importance of WFP and the
number of initiatives focusing on them have
increased over the reporting period, although
not to the same extent as for CWR. Key initiatives
include the following:

e the Useful Plants Project’® identified
615 species of WFP by working with
local communities across five countries
(Botswana, Kenya, Mali, Mexico and South
Africa);

¢ a comprehensive study on wild PGRFA that

& Further information at https:/Awww.kew.org/science/
our-science/projects/project-mgu-useful-plants-
project#:~:text=Since percent202007 percent2C percent20the
percent20Project percent20MGU,are percent20important
percent20to percent20local percent20communities

was conducted by a consortium of scientists
led by the Royal Botanic Gardens, Kew
recorded 7 039 edible plant species, defined
as species with “human food"” use, some of
which are both CWR and WFP (Ulian et al.,
2020; Antonelli et al., 2020); and
e the Biodiversity for Food and Nutrition
project’ that identified 42 wild edible plants
in Turkiye and prioritized them for further
research (Hunter et al., 2019); it also compiled
a list of 246 wild plant species used as food in
Morocco (Nassif and Tanji, 2013).
Several studies have reviewed and documented
the use and diversity of WFP in specific
geographical areas, including:
e 291 WFP taxa in the Catalan Linguistic Area
(Gras et al., 2021);
e 106 WFP taxa of 85 species in West Sumatra
(Pawera et al., 2020);

7 Further information at http:/Awww.b4fn.org
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TABLE 2.3

Numbers of reporting countries, surveys undertaken and wild food plants taxa surveyed, by region

Region

Countries

Northern Africa 2
Sub-Saharan Africa 10
Latin America and the Caribbean 10
Oceania 1
Asia 15
Europe 16

Total 54

Note: WFP = wild food plants.

Box 2.1
Surveying wild food plants in Togo

Recognizing the vital role of wild food plants in people’s
diets, an inventory of non-timber forest products

was conducted in Togo in 2017. The study identified

87 wild species producing edible fruits consumed by local
communities and 16 species for which leaves, fruits and
seeds were all used in the diets of both rural and urban
populations.

The following species were found to be harvested for
their seeds: Blighia sapida, Borassus aethiopium, Borassus
akeassi, Garcinia kola, Cola nitida, Cola millenii, Cola
gigantea, Vitellaria paradoxa, Pentadesma butyracea,

e 40 WFP taxa in two valleys in northern
Pakistan (Aziz et al., 2020);

e 70 WFP taxa in the northwest of the Russian
Federation (Kolosova et al., 2020);

e 31 WFP taxa of fruits species in the
Mpumalanga province of South Africa
(Shai et al., 2020); and

e 1403 WFP species from 184 families in India
(Ray et al., 2020).

2.3.2 In situ conservation sites of wild
plant genetic resources for

food and agriculture

During the reporting period, protected in situ
conservation sites increased in area by 16 percent
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Number of
Surveys CWR taxa
32 31
45 36
166 109
37 37
167 137
233 114
680 405

Parkia biglobosa, Adansonia digitata, Bombax costatum,
Moringa oleifera and Elaeis guineensis. Species used for
their sap and for winemaking (Elaeis guineensis, Raphia
spp.) were also identified. Some species, notably Vitellaria
paradoxa, Xylopia aethiopica and Monodora myristica, were
found to be of considerable economic importance, as they
are traded internationally. During the period between 2016
and 2018, about 100 species of medicinal plants were also
surveyed and documented.

Source: Data provided by Togo.

to almost 13 million km? in 59 reporting countries.
At the global level, there was an increase of
11 percent, to a total of 22.4 million km? (UNEP-
WCMC and IUCN. 2022). Conservation sites are
often under considerable pressure from climate
change, invasive species, overharvesting and other
threats that lead to the degradation of ecosystems
and declines in species richness (IPBES, 2019a). The
development and implementation of management
plans, targeting wild PGRFA, for conservation
sites and their periodic monitoring are therefore
essential for the effective conservation of these
resources in situ.

Overall, there is still little evidence that
populations of CWR and WFP are actively conserved
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TABLE 2.4

Number of in situ conservation sites and proportion with management plans for wild plant genetic

resources for food and agriculture, by region

Percentage of sites with management

Region (No. of reporting countries) No. of conservation sites plans for wild PGRFA
Northern Africa (3) 139 19
Sub-Saharan Africa (18) 3851 8
Latin America and the Caribbean (13) 1072 29
Oceania (1) 10 500 0
Asia (15) 2311 7
Europe (19) 39569 7
Total/average (69) 57 442 6

Note: PGRFA = plant genetic resources for food and agriculture.

in situ. Data provided by the 69 countries that
reported on this topic show that only 6 percent of
in situ conservation sites have management plans
that specifically address CWR and WFP conservation.
Among regions, Latin America and the Caribbean
has the highest coverage (29 percent of sites),
followed by Northern Africa (19 percent), and Asia
and Europe (7 percent in both cases) (Table 2.4).
Although Oceania (specifically Australia) reported
over 10 000 in situ conservation sites, none of
these have any management plans that address
wild PGRFA conservation and management. In
interpreting these figures it should be borne
in mind that countries may have had difficulty
assembling and reviewing the management plans
for all their in situ conservation sites.

Various sites around the world are used for the in
situ conservation of biodiversity in general. These
include Important Plant Areas (Anderson, 2002),
Key Biodiversity Areas (IUCN, 2016), and Man
and the Biosphere sites of the United Nations
Educational, Scientific and Cultural Organization
(UNESCO).2 Although such sites do not specifically
target CWR and WFP, they include areas where
these groups of plants may grow. Box 2.2
provides an example from Kyrgyzstan, where
the Community Conservation Research Network

& Further information at https://en.unesco.org/mab
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maintains a number of protected areas, including
the Issyk-Kul Biosphere Reserve. More recently, the
International Union for Conservation of Nature
(IUCN) has implemented OECMs, which include an
array of further sites where CWR and WFP (as well
as FV/LR) are conserved (IUCN, 2019). The number
of OECMs has increased significantly since 2019,
although it should be noted that at least part
of this increase is a result of a larger number
of countries reporting on their OECMs over the
period since reporting started (Figure 2.6).

2.3.3 Programmes and projects on
in situ conservation of crop wild
relatives and wild food plants
A total of 68 countries (Figure 2.7) reported
427 programmes implemented over the reporting
period that directly related to in situ conservation
of CWR and WFP. Six countries implemented
more than ten in situ programmes, while most
(45 countries) implemented between one and
five. More programmes specifically targeted
CWR (40 percent) than WFP (22 percent).
Another 26 percent focused on both groups. The
remaining programmes addressed CWR and/or
WEFP only marginally.
Countries also indicated how many of
their in situ programmes that implement
management practices aimed at maintaining

GENETIC RESOURCES FOR FOOD AND AGRICULTURE
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Box 2.2

In situ conservation of wild plant genetic resources for food and agriculture in Kyrgyzstan

In Kyrgyzstan, the Community Conservation Research
Network, a network of protected areas, currently covers

7 percent of the country’s area and includes ten state nature
reserves (509 900 ha), 13 state natural parks (724 900 ha),
64 reserves (including integrated, botanical, zoological

and forest areas totalling 241 500 ha) and one biosphere
territory (4 314 400 ha).

In 2012, the Dashman Nature Reserve was established
to address the conservation of wild walnut (Juglans regia)
as a particularly valuable tree species. The wild walnut is
also protected in the state biosphere reserve of Sary-Chelek,
the purpose of which is to protect the unique walnut—fruit
forests. In 2016, Sary-Chelek and the state nature reserves
of Besh-Aral and Padyshata, as part of the transnational
(transboundary) category Western Tien Shan (prepared
jointly by Kyrgyzstan, Kazakhstan and Uzbekistan), were

FIGURE 2.6

included in the list of Natural World Heritage Sites of
the United Nations Educational, Scientific and Cultural
Organization (UNESCO).

In addition to wild walnut, 11 species of wild food
plants and crop wild relatives listed in the Red Book of
Kyrgyzstan are actively conserved: twelve-dentate onion
(Allium dodecadontum), pskem onion (Allium pskemense),
Semenov's onion (Allium semenovii), Kashgarian barberry
(Berberis kaschgarica), Central Asian pear (Pyrus asiae-
mediae), Korzhinski's pear (Pyrus korshinskyi), Niedzvetzki's
apple (Malus niedzwetzkyana), Sievers's apple (Malus
sieversii), Knorring's hawthorn (Crataegus knorringiana),
Petunnikov's almond (Amygdalus petunnikowii) and
Uzunakhmat grape (Vitis usunachmatica).

Source: Data provided by Kyrgyzstan.

Cumulative number of other effective area-based conservation measures from December 2019 to

October 2022
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Notes: The line shows the trend in the average number of other effective area-based conservation measures (OECMs) through time. The
counts include all OECMs, whether or not they are of particular significance to the conservation of plant genetic resources for food and

agriculture.

Source: UNEP-WCMC & IUCN. 2022. Protected Planet: World Database on Other Effective Area-Based Conservation Measures. [Cited

15 October 2022]. www.protectedplanet.net
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FIGURE 2.7

Number of programmes on in situ conservation of crop wild relatives and wild food plants, by

country

Notes: The size of the circles is proportional to the number of programmes implemented. Refer to the disclaimer on page ii for the
names and boundaries used in this map. Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon
by India and Pakistan. The final status of Jammu and Kashmir has not yet been agreed upon by the parties. Final boundary between
the Republic of Sudan and the Republic of South Sudan has not yet been determined. Based on 68 country reports.

TABLE 2.5

Topics covered in the implementation of in situ conservation programmes
Topic Number of programmes ~ Number of countries
Implementation of management practices to maintain a high level of genetic 239 3
diversity
Arrangements for ex situ conservation of threatened and endangered 144 2
populations
Involvement of local communities 207 42
Implementation of plans to encourage public participation 101 31

Note: Based on 68 country reports.

high levels of genetic diversity involve local
communities, make arrangements for ex situ
conservation of threatened and endangered
populations and/or have plans for encouraging
public participation. Most countries have
implemented more than one such programme
(Table 2.5).

Support for the implementation of in situ
programmes was provided by various, often
multiple, sources (Figure 2.8). The large majority
of programmes were supported by national

28 |

institutions (81 percent), either exclusively
(51 percent) or in collaboration with other
organizations (30 percent). Support also
came from institutions from foreign countries
(20 percent of programmes), non-governmental
organizations (NGOs) (14 percent), the private
sector (13 percent), UN agencies (13 percent) and
international research centres (12 percent).
Almost half these programmes (198) were
undertaken in 14 countries from Latin America and
the Caribbean. Of these, Mexico, Chile and Brazil
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FIGURE 2.8

Percentage of programmes on in situ conservation of crop wild relatives and wild food plants

supported by different stakeholder categories

National institutions
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Note: Based on 68 country reports.

had the largest number of projects implemented
over the reporting period (Figure 2.7).

During the 2012-2019 period, FAO's Technical
Cooperation Programme projects supported
14 countries in sub-Saharan Africa® with the
development of national strategies for the
conservation and sustainable use of PGRFA. Other
actions undertaken during this period included the
Government of the United Kingdom of Great Britain
and Northern Ireland’s Darwin Initiative project
“Bridging agriculture and environment: Southern
African crop-wild-relative regional network”'®
which assessed the diversity of CWR in the SADC
region and identified priority protected areas with
the highest in situ CWR species diversity (Magos-
Brehm et al., 2022). Under this project, Malawi and
the United Republic of Tanzania established genetic
reserves for the in situ conservation of CWR in at
least two national protected areas respectively. In
addition to the above initiatives, Mauritius, South
Africa, Tunisia and Zambia prepared National
Protected Areas Expansion Strategies (NPAES)
that aim to include high priority areas for CWR
in the countries’ networks of protected areas.
Along with their NPAES, these countries have also

° Angola, Burundi, Eswatini, Ethiopia, Kenya, Madagascar,
Malawi, Namibia, Rwanda, Somalia, South Sudan, Uganda,
United Republic of Tanzania, Zimbabwe.

10 Further information at https://www.darwininitiative.org.uk/
project/DAR26023/
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In collaboration with other organizations

established policies and legislation governing
these areas. For example, in South Africa, the
2016 NPAES includes ten CWR priority sites, and
an additional 46 priority sites were planned to be
included in the 2024 NPAES.

In Europe, as part of the Farmer’s Pride project,'
sites containing priority CWR have been mapped
with the aim of developing a systematic approach
to the conservation of CWR in the region (Box 2.3).

2.3.4 Summary assessment

The number of surveys reported by countries
has risen considerably compared to the number
reported under previous global assessments. For
the SoW1, four countries reported on surveying
and inventorying activities, while 28 countries
reported on this for the SoW2 and 66 countries
for the SoW3.

According to the data provided for the
current report, about one-third of CWR and WFP
surveyed during the reporting period were found
to be threatened. Despite the large expansion
of terrestrial protected areas, from 20.2 million
km? in 2012 to 22.4 million km? in 2019, a large
majority (about 94 percent) of in situ conservation
sites,’? including protected areas, were reported

" Further information at https://more.bham.ac.uk/farmerspride
2 A national in situ conservation site is defined as a protected
area where crop wild relatives and/or wild food plants occur.
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Box 2.3

Potential of the Natura 2000 network for in situ conservation of crop wild relatives

Europe has an extensive network of protected areas
established under the Natura 2000 network, the largest
network of protected areas in the world, with approximately
26 000 sites stretching across all 27 European Union
countries and the United Kingdom of Great Britain and
Northern Ireland, both on land and at sea. It is also one of
the most important instruments of the European Union’s
policy for the conservation of biodiversity. The Farmer's Pride
Horizon 2020 project assessed the potential of the Natura
2000 network of protected areas in Europe to secure crop
wild relatives (CWR) diversity in situ, and it concluded that
it was significant: 31 percent of the sites in the network
included at least 519 taxa (Rubio Teso et al., 2020). The
project also developed a tool® that managers of these

areas can use to identify which CWR are found in Natura

still not to have management plans specifically
targeting CWR and WFP.

Since many of these conservation sites fall
within the purview of ministries of forestry or
the environment, many countries stressed the
need for increased cooperation among relevant
institutions under the different ministries
involved. The reported decrease in the expert
capacity needed for the identification and
monitoring of PGRFA in the wild, including in
botanical taxonomy, is a further constraint to
the effective conservation and management of
wild PGRFA.

Support for in situ conservation programmes
for wild PGRFA during the reporting period was
provided mainly by national institutions, either
as the sole source of support or in collaboration
with others. They are considered to play a critical
role because of their support for activities such
as surveying, implementing conservation
measures, awareness raising and fostering policy
development. Efforts should, however, be made
to increase the involvement of other stakeholders
who have the potential to contribute.
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2000 protected areas, and guidelines on how to manage
CWR populations in situ (Iriondo et al., eds., 2021). Finland,
France and the United Kingdom have reported the number
of Natura 2000 sites specifically targeting the maintenance
of CWR species.

Sources: Rubio Teso, M.L., Alvarez Mufiiz, C., Gaisberger, H., Kell, S., Lara-
Romero, C., Magos-Brehm, J., Maxted, N. & Iriondo, J. 2020. Crop wild
relatives in Natura 2000 network. Birmingham, UK, University of Birmingham.
https://more.bham.ac.uk/farmerspride/wp-content/uploads/sites/19/2020/10/
MS19_Crop_Wild_Relatives_in_the_Natura_2000_Network.pdf and Iriondo,
J.M., Magos Brehm, J., Dulloo, M.E. & Maxted, N. eds. 2021. Crop Wild Relative
Population Management Guidelines. Farmer’s Pride: Networking, partnerships
and tools to enhance in situ conservation of European plant genetic resources.
Birmingham, UK, University of Birmingham. http:/swww.farmerspride.eu/

2 Further information at_https:/iwww.ecpgr.cgiar.org/crop-wild-relatives-in-
natura-2000

On-farm management and
improvement of plant genetic
resources for food and
agriculture

FV/LR result from natural and human-managed
selection and include populations of cultivated
species that are often highly genetically
diverse, heterogeneous and adapted to local
environments (FAO, 2019a; IPBES, 2019a). As such,
they may possess valuable traits for breeding new
varieties adapted to changing climatic scenarios.
Their management on farm is important to the
livelihoods of many farmers around the world and
contributes to the supply of ecosystem services.
Countries reported an increase in the number
of programmes, projects and activities addressing
the on-farm conservation and management
of FV/LR over the reporting period, totalling
1 138 initiatives in 81 countries (Figure 2.9). These
were mainly carried out with public and private
funding by public-sector organizations (national
genebanks, research institutes and universities),
private-sector organizations (seed companies
and private foundations) and civil society
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FIGURE 2.9

Countries reporting programmes or projects addressing on-farm management and improvement of

plant genetic resources for food and agriculture

Asia
Europe

Latin America and the
Carribean

Northern Africa
Oceania
Sub-Saharian Africa

Note: Refer to the disclaimer on page ii for the names and boundaries used in this map. Dotted line represents approximately the Line
of Control in Jammu and Kashmir agreed upon by India and Pakistan. The final status of Jammu and Kashmir has not yet been agreed
upon by the parties. Final boundary between the Republic of Sudan and the Republic of South Sudan has not yet been determined.

Based on 81 country reports.

organizations (NGOs, seed networks, farmers
associations). However, most of the activities
that support on-farm management globally have
involved pilot, project-based studies and have
tended to be short-term initiatives.

The most frequently reported activities
undertaken by countries through programmes
and projects addressing on-farm management
and improvement of PGRFA were:

e characterization and evaluation of local

varieties: 53 percent;

e assessment of the utilization and management

of local varieties: 47 percent;

e assessment of farmers’

43 percent;

e seed multiplication and distribution of

improved local varieties: 42 percent;

e on-farm breeding: 34 percent; and

¢ assessment of the utilization and management

of improved varieties: 32 percent.

knowledge:

Data from 69 countries on the support provided for
on-farm management and breeding provides useful
information on the numbers of farmers involved in

these activities, the percentage of land cultivated
with FV/LR, and the numbers of FV/LR returned to
farmers from national or local genebanks (either
directly or through intermediaries).

Since 2012, recognition of the role of farmers
in managing local crop diversity (mainly
FV/LR) has increased in many countries. Many
donors increasingly require the participation of
Indigenous Peoples and local communities and/or
the implementation of participatory approaches.

The role that farmers play in managing
FV/LR is illustrated in Box 2.4, which describes
the management of potato diversity in Peru,
highlighting interactions among a diverse range
of stakeholders and the resulting improvements to
livelihood and to the conservation and use of FV/LR.

2.4.1 Surveying and inventorying of
farmers’ varieties/landraces
During the reporting period, advances were
made in the surveying and inventorying of
FV/LR to improve knowledge of their diversity and
distribution in farming systems. Countries report
that most of the inventories were carried out
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Box 2.4

Multistakeholder initiatives for the conservation and use of potato landraces in Peru

The Potato Park Peru, a reserve of more than 15 000 ha
located in the Andean region of Cusco, is a conservation
initiative led by local stakeholders and established in early
2000 by six Indigenous Quechua communities in the Sacred
Valley of the Incas. Focusing on the potato as a cultural
symbol, the Potato Park has successfully promoted the
conservation and use of the almost 1 400 potato varieties
maintained by local communities (FAO, 2022). In partnership
with the Asociacién ANDES, Asociacion del Parque de la
Papa and the International Potato Center (CIP), farmers
have produced seed potatoes from their traditional cultivars.
These cultivars are also safety duplicated in the Svalbard
Global Seed Vault for long-term conservation. CIP has also
been conserving potato landraces and working with farmers
to repatriate these genetic resources upon their request
since 1997 (de Haan, 2021). As of 2020, 135 communities
had received 14 950 samples (1 519 accessions) of
cultivated potato from CIP's genebank (Littringhaus et
al., 2021). In March 2020, the Potato Park was recognized
as an agrobiodiversity zone by Peru’s Ministry of Agrarian
Development and Irrigation (MIDAGRI) through Ministerial
Resolution No. 0081-2020-MIDAGRI.

Through another initiative, the farmer-led Association
of Potato Guardians or AGUAPAN® has worked with local

within the framework of ongoing programmes and
projects involving diverse stakeholders, including
those from the public sector (national genebanks,
research institutes, universities) private sector
(seed companies and associations) and civil society,
with a focus on specific geographical areas. A total
of 71 countries reported that almost 105 000 FV/LR
from about 1 300 crops were surveyed/inventoried
during the reporting period. Table 2.6 presents
the number of FV/LR surveyed/inventoried by
subregion, and the percentage of these found to
be threatened.

Overall, about 6 percent of the FV/LR surveyed
were found to be threatened. High incidences
of threatened FV/LR were reported in Northern

2|
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farmers from different regions to promote knowledge
exchange. The association also provides direct monetary
payments to its members, currently representing over

100 communities, through direct agreements with the
private sector. Each member is a locally recognized
household maintaining at least 50 potato landraces.
AGUAPAN has created a collective brand called Miski
Papa,® which offers a high value market for its members. It
is estimated that the association conserves around 1 500
unique landraces. A recent genetic study of the landrace
pools of AGUAPAN members documented 88 landraces that
were not yet held in genebanks.

Sources: De Haan, S. 2021. Community-based conservation of crop genetic
resources. In: E. Dulloo, ed. Plant genetic resources: a review of current
research and future needs, 229-249. Cambridge, UK, Burleigh Dodds
Science Publishing; FAQ. 2022. Proceedings of the First International Multi-
stakeholder Symposium on Plant Genetic Resources for Food and Agriculture:
Technical consultation on in situ conservation and on-farm management of
plant genetic resources for food and agriculture - 29-30 March 2021, Rome.
https://doi.org/10.4060/cc3716en; and Liittringhaus, S., Pradel, W., Suarez,
V., Manrique-Carpintero, N.C., Anglin, N.L., Ellis, D., Hareau, G., Jamora, N.,
Smale, M. & Gomez, R. 2021. Dynamic guardianship of potato landraces by
Andean communities and the genebank of the International Potato Center.
CABI Agriculture and Bioscience, 2: 45. https://doi.org/10.1186/543170-021-
00065-4

2 Further information at https://aguapan.org
° Further information at https://aguapan.org/en/que-es-miskipapa/

Africa, Latin America and the Caribbean, and
sub-Saharan Africa (Figure 2.10), and at the
subregional level in Southern Africa, the Caribbean
and Western Asia (Table 2.6).

Given the scale of the operations required,
systematic on-farm surveys and assessments
of FV/LR are difficult and costly to implement.
Although the importance of inventories and
assessment of FV/LR is globally recognized, the
capacity of countries to perform comprehensive
assessments that cover cultivated diversity at
the national level rather than at the provincial,
district or site level is constrained by a lack of
human and financial resources. The reported
activities were carried out within the framework

TURE
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TABLE 2.6

Number of reporting countries, crops, farmers’ varieties/landraces surveyed, and percentage of
farmers’ varieties/landraces found to be threatened, by subregion

Subregion Countries (No.)

Northern Africa
Eastern Africa
Southern Africa

Middle Africa

NN O N

Western Africa
Central America

Caribbean

o N v

South America

Australia and New Zealand
Central Asia

Eastern Asia
South-eastern Asia
Southern Asia

Western Asia

Northern Europe

Eastern Europe

Southern Europe

w o A W U U W N W

Western Europe

~
ey

Total/average

Note: FV/LV = farmers’ varieties/landraces.

of research projects that had limited geographical
coverage and were often limited to single points
in time. An analysis of trends was thus precluded.

2.4.2 Farmers’ varieties/landrace
diversity and area of cultivation

Farmers continued to maintain and improve
a significant amount of locally adapted FV/LR
genetic diversity on farm. In the 51 countries that
provided information on this, about 35 million
ha, equivalent to 44 percent of the total crop area
of reported sites within areas of high diversity
(~80 million ha), were cultivated with FV/LR. This
entailed over 160 crops and 60 mixed crop groups
at over 403 localities globally.
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Crops surveyed FV/LR surveyed FV/LR threatened
(No.) (No.) (%)

15 1021 26
57 1936 6
16 177 4
23 212 29
104 9738 18
81 2 846 8
165 808 40
150 5638 18
172 219 1
12 165 36

32 41 864
204 7133 7
113 16 943 1
66 129 40
16 1795 3
540 6415 3
80 2041 7
98 474 18
1276 104 986 6

Cereals had the largest area under FV/LR
cultivation (21.7 million ha), which accounted for
43 percent of the total area under this crop group
at over 130 reported sites, and 32 percent of the
total reported area planted with FV/LR. Maize,
sorghum, teff, pearl millet, rice and wheat were
among the cereals most represented in this total,
with their areas of cultivation under FV/LR ranging
from 4.8 million ha at 36 sites in 21 countries to
1.6 million ha at 17 sites in ten countries. Figures
above 21 percent for the proportion of the
corresponding total crop area planted with FV/LR
were reported for pulses (22 percent), vegetables
(22 percent), root and tuber crops (35 percent),
forages (56 percent), oil plants (80 percent) and
stimulant crops (mainly coffee) (80 percent).
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FIGURE 2.10

Regional percentages of farmers’ varieties/landraces identified as threatened in at least one in situ

survey reported by countries

® Asia
Europe

® Latin America
and the Carribean

Northern Africa
Oceania
Sub-Saharian Africa

Note: The size of the pie charts is proportional to the number of farmers’ varieties/landraces surveyed. The red segments indicate the
proportion found to be threatened. Refer to the disclaimer on page ii for the names and boundaries used in this map. Dotted line
represents approximately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan. The final status of Jammu and
Kashmir has not yet been agreed upon by the parties. Final boundary between the Republic of Sudan and the Republic of South Sudan

has not yet been determined. Based on 71 country reports.

A detailed analysis was undertaken for ten
countries'® to assess the variation over time
(2012-2014 versus 2014-2019) of the share of
FV/LR cultivation at 39 site' for 28 crops and six
crop groups (Table 2.7). In most of the countries,
there was a decrease overall in the proportion
of crop area under FV/LR. Of note are the 26
percent increases in the figures for vegetable FV/
LR in Nepal and the 25 percent decrease for peach
FV/LR in Azerbaijan.

2.4.3 Distribution of farmers’
varieties/landraces to farmers
from national and local genebanks

The number of samples of FV/LR distributed

during the reporting period by national or local

genebanks to farmers was 58 323, representing

13 Albania, Armenia, Azerbaijan, Bangladesh, Eritrea, Ethiopia,
Guyana, Indonesia, Nepal, Tunisia.

14 The countries reported on the same areas for both 2012-2014
and 2014-2019 making it possible to compare the two time
periods.

1.5 percent of the germplasm exchanged over the
period and documented by countries (4.2 million
samples). FV/LR of cereals were the most
commonly distributed (reported by 52 countries),
followed by pulses (reported by 48 countries),
vegetables (reported by 45 countries), fruits
(26 countries) and roots/tubers (25 countries).

Samples of FV/LR of vegetables (23 percent of
the total) and cereals (14 percent) were the most
distributed by genebanks, followed by roots and
tubers (12.5 percent), pulses (10 percent) and fruit
plants (4 percent). The number of samples of FV/LR
distributed to farmers by genebanks, categorized
by crop group and geographic region, is provided
in Table 2.8. Overall, the largest numbers of FV/
LR samples were distributed by national and local
genebanks in Latin America and the Caribbean
(over 36 000) and Europe (over 11 100).
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TABLE 2.7
Farmers' varieties/landraces cultivation as a proportion of crop area for selected crops/crop groups
and areas in ten selected countries for the 2012-2014 and 2014-2019 reporting periods

Crop/crop 2012-2014 2014-2019 -
group Area, country Difference
' Area under Area under (%)
Total area (ha) EV/LR (%) Total area (ha) FV/LR (%)
Apples (unspecified), Armenia 11098 4 11152 3 -1
Eastern and Southern
Greater Caucasus, 25000 20 24000 25 5
Azerbaijan
Apricots (unspecified), Armenia 10 404 97 10 404 97 0
Babek, Shahbuz, Julfa
and Ordubad regions of 2200 90 2100 90 0
Nakhchivan AR, Azerbaijan
Barley Plain and Iowgr mountain 320000 10 325000 4 -6
areas, Azerbaijan
Cassava Kumaka-Santa Rosa Farming
Community, Moruca, Region 500 100 320 100 0
#1, Guyana
Cereals Mer_mz_el Habib (Essagui), 3500 75 3500 75 0
Tunisia
Cherries (unspecified), Armenia 1531 6 1531 5 -1
Citrus Lankaraﬂn Astara region, 3500 25 3900 20 -5
Azerbaijan
Figs Absheron, Azerbaijan 3500 80 3400 85 5
Grapevine (unspecified), Armenia 17 465 17 16 099 25 8
Plain and Iowgr mountain 15000 30 17 000 25 -5
areas, Azerbaijan
Hazelnuts (unspecified), Armenia 157 97 157 96.8 0
Maize Fier, Shkodra, Dibra, Albania 31790 18 21882 26 8
Southe[ﬂ Greater Caucasus, 30000 3 32000 1 -2
Azerbaijan
Debub, Eritrea 14081 99 11191 90 -9
Southern and Western
low to mid altitude areas, 1994 814 51 2274102 43 -8
Ethiopia
Melon Aran regions, Azerbaijan 8000 60 7700 50 -10
Qil Plants Kailali, Nepal 20 000 92 20500 87 -5
Olives Absheron, Azerbaijan 1526 4 1756 2 -2
Peach Nakhchivan AR, Azerbaijan 2 200 75 2 600 50 -25
Pearl millet Anseba, Eritrea 26222 85 24 856 90 5
Sindhupalchok, Nepal 19 200 86 24 600 74 -12
Pears (unspecified), Armenia 2928 48 2 957 47 -1
Eastern and Southern
Greater Caucasus, 5400 70 5200 65 -5
Azerbaijan
Pomegranate Aran regions, Azerbaijan 16 000 92 19 000 85 -7
(Cont.)

HE THIRD REPORT ON THE STATE OF THE WORLD'S PLANT GENETIC RESOURCES FOR FOOD AND AGRICULTURE ‘ 35




Crop/crop

group Area, country
Total area (ha)
Potatoes Ganja-gazakh Zone, 25000
Azerbaijan
Gusar, Azerbaijan 3200
Pulses Dang, Nepal 27 000
Plain and Iowgr mountain 12 200
areas, Azerbaijan
Rice Aceh Tengah, Aceh Timur
and Pidie Jaya, Simeulue, 6000
Indonesia
Hilly, coastal and haor (a
wetland ecosystem) areas, 11372 071
Bangladesh
Rye Aran regions, Azerbaijan 100
Sorghum Gash Barka, Eritrea 156 525
Northern and Eastern low to
mid altitude areas, Ethiopia 1677 486
Sour cherries (unspecified), Armenia 844
Stone fruits Sheki-Zaqatala, Azerbaijan 27 000
Sugar beet Aran regions, Azerbaijan 5700
Tea Lankaran Astara, Azerbaijan 1000
Tef North-Western and Central
Highlands, Ethiopia Sl0ck22
Vegetables (unspecified), Azerbaijan 10 000
Khotang, Nepal 9980
Watermelons (unspecified), Armenia 10 000
Wheat Central, South-Eastern and
North-Western Highlands, 1605 654
Ethiopia
Plain and Iowgr mountain 450 000
areas, Azerbaijan
Total 21045 498

Note: FV/LV = farmers’ varieties/landraces.

2.4.4 Summary assessments

Countries reported a relatively large number of
programmes, projects and activities addressing
the on-farm management of FV/LR, with
characterization and evaluation activities most
frequently reported. This reflects countries’
interests in assessing and documenting FV/LR so
as then to be able to deploy them in the most
suitable environments and markets, although, as
noted above, an analysis of ten countries showed
an overall decrease in the cultivation of FV/LR
over the reporting period.
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2012-2014

NT GENETIC RESOURCES FOR FOOD AND

2014-2019
Difference
Area under Area under (%)
FVIR (%)  rotalareaha) ) pion)

25 28 000 30 5
15 3500 20 5
85 27 380 78 -7
15 10 200 1" -4
12 5880 1" -1
20 11 670 000 12 -8
8 110 2.7 -5

80 137 445 90 10
99 1828 182 99 0
98 844 96 -2
70 27 500 75 5
4 6 200 2 -2
70 1600 55 -15
97 3101178 93 -4
50 11000 55 5
48 14170 74 26

5 10 500 3 -2

92 1789373 83 -9
2 470 000 1 -1
46.4 22 044 069 40.5 -5.9

FV/LR of cereals were reported to be the most
widely cultivated, accounting for 44 percent of
the total area under this crop group for the sites
reported by countries. Vegetables and cereals
were the crop groups most commonly distributed
to farmers by national and local genebanks.

Surveys of FV/LR found that a global average
of 6 percent of their diversity was threatened,
although results from nine out of 18 subregions
were more alarming, with the proportions
threatened equal to or higher than 18 percent.

AGRICULTURE
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TABLE 2.8

Number of samples of farmers’ varieties/landraces distributed to farmers by national and local

genebanks, by crop group and region

Crop Group Northern  Sub-Saharan Latin America

Africa Africa and the
Caribbean

Vegetables 16 123 5362
Cereals 0 1539 3503
Roots and tubers 0 144 6888
Pulses 0 1081 1764
Fruit plants 49 0 437
Pseudo-cereals 0 26 38
Herbs and spices 0 3 25
Oil plants 2 28 23
Forages 0 1 26
Ornamentals 0 0 50
Nuts 0 1 0
Material 0 0 22
Sugar crops 1 0 10
Stimulants 0 10 88
Medicinal plants 0 0 34
Fibre plants 0 0 4
Multiple* 89 100 17793
Total 257 3056 36 067

Oceania Asia Europe Total
0 3074 5117 13692
0 1 464 1626 8132
0 13 246 7291
0 1628 1353 5826
0 285 1828 2599
0 610 2 676

44 225 86 383
0 261 14 328
1 147 86 271
0 14 190 254
0 10 160 171
0 Iy} 69 133
0 63 29 103
0 0 0 98
0 49 0 83
0 2 0 6
0 0 296 18278
55 7887 11102 58 324

Note: *Brazil reported the distribution of 10 660 samples of farmers’ varieties/landraces (FV/LR) of maize, beans and sorghum; 3 375 samples of
FV/LR of maize and beans; 3 200 samples of FV/LR of maize, beans, sunflower, groundnut, sesame and Linum; and 500 samples of FV/LR of maize,

beans, arrowroot and yam. Data provided by 70 countries.

Countries highlighted the challenges they face in
undertaking systematic on-farm surveying given
the resource-intensive nature of this activity.

Restoration of crop systems
after disasters

According to EM-DAT, The International Disaster
Database (CRED, 2023), more than 4 000 disasters
linked to droughts, floods, earthquakes, volcanoes,
frost, hail, snow, civil wars, instability, crisis, storms,
pests or diseases were reported around the world
during the reporting period (2012-2019), affecting
nearly 1.3 billion people. The agricultural sector —
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crop and livestock production, forestry, fisheries
and aquaculture — absorbed 26 percent of the
overall damages and losses caused by medium- to
large-scale disaster events. This implies significant
impacts on the livelihoods and on the nutritional
status of affected populations (FAO, 2021). These
impacts tend to be estimated in terms of monetary
and nutritional costs, and not in terms of the loss
of cultivated diversity.

Countries reported on assistance provided
to farmers to restore crop systems in disaster
situations since the publication of the Sow2.
Forty-eight reported a total of 408 interventions
that focused on the supply of seeds and planting
materials for restoring cropping systems after
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FIGURE 2.11

Number of reported interventions to restore cropping systems after disasters, and number of

reporting countries, by region, 2010-2019

Asia

Latin America and the Caribbean

Sub-Saharan Africa

Oceania

Europe
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Number of interventions

disasters. Sub-Saharan Africa was the region
with the largest number of countries reporting
interventions following disasters (20 countries
- 109 interventions), while the highest number
of interventions was reported from Asia
(135 interventions — 12 countries). In Latin America
and the Caribbean, a total of 124 interventions
were reported by ten countries. In Europe, a
total of nine interventions were reported by five
countries. In Oceania, one country (Papua New
Guinea) reported 33 interventions (Figure 2.11).

Climatic events were the cause of about
two-thirds of all the interventions, with drought
as the most common cause (35 percent), followed
by floods (19 percent), frost/hail/snow (7 percent)
and typhoon/hurricane/storm (6 percent)
(Figure 2.12). International war, civil unrest and
war accounted for 23 percent of all interventions
at the global level.

Combinations of different interventions are
often used to help farmers restore their cropping
systems. In 50 percent of the interventions reported
by countries, seeds and planting materials were
distributed directly to farmers, in 13 percent they
were distributed to community seed multiplication
sites and in 26 percent to both. One of the major
difficulties encountered when distributing seeds

80 100 120 140 160

@ Number of countries

and other planting materials after a disaster is
the lack of available quality seeds and planting
materials from adapted varieties. Such materials
must be free of pests and diseases, respond to
farmers’ needs and be available in sufficient
quantities (FAO, 2016). Box 2.5 describes some of
the diverse disaster situations that have occurred
in different regions of Brazil and the initiatives
through which germplasm was distributed to local

FIGURE 2.12
Types of disasters leading to interventions to
restore cropping systems, 2010-2019

2% 1%
B

® Drought
International war
Flood
Frost/hail/snow

Pests and diseases
@ Civil unrest/civil war

® Earthquake/volcano
® Fire
20% Others

19%

Notes: Based on 48 country reports.
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communities following them.
Sources of the germplasm distributed to farmers
for the restoration of cropping systems were

Box 2.5

reported by 43 countries for 344 interventions
(Figure 2.13). Farmers and community seedbanks
played a major role, as together they were

Restoration of farming systems post-disaster in Brazil

Assistance was provided to farmers in the following
disaster situations in Brazil during the reporting period
(2012 to0 2019). Drought was reported in the southeast,
northeast, midwest and south regions, mainly affecting the
cultivation of maize, beans, cassava and vegetables. Fires
were reported in the northeast and midwest regions, with
the cultivation of native fruits, maize, yams, sweet potatoes,
arrowroot and fava severely affected. Land conflicts
occurred in the southeast, northeast and midwest regions,
affecting cassava, broad beans, maize and common beans.
At least 14 000 farming families benefited from these
interventions and 47 different stakeholders were involved
in providing assistance. In general, it was found that annual
crops were the worst affected, with maize, common beans,
broad bean and cucurbits identified as the crops most
frequently reintroduced.

FIGURE 2.13

The drought that occurred in the Brazilian semi-arid
region (part of the northeast and southeast regions) from
2012 to 2017 was the longest on record according to Brazil's
National Meteorological Institute (INMET). During this
period of six consecutive years, rainfall was below average,
leading to prolonged drought in the region. Initiatives, such
as community seed banks and the Food Acquisition Program,
helped to minimize the loss of crops by providing seed
assistance to 20 240 families.

The largest numbers of samples of farmers' varieties/
landraces from the four most affected crop groups were
distributed by a number of Brazilian stakeholders, including
the Brazilian Agricultural Research Corporation (Embrapa).
They included more than 5 000 samples of vegetables, 2 200
of cereals (27 percent of all cereals distributed), 4 705 of roots
and tubers (65 percent) and 1 355 of pulses (23 percent).

Source: Data provided by Brazil.

Sources of germplasm/seeds distributed to farmers after disasters

Community seed banks
National genebanks
Farmers

Commercial agencies
National institues
Regional genebanks
International genebanks
International aid

Unknown

0 20 40
Number of interventions
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Notes: “International aid” refers to neighbouring states, FAO and non-governmental organizations. “National/state institutions” refers
to research, educational and agricultural national institutions, and departments of agriculture. “Farmers” refers to farmers and seed

producers’ associations. Based on 48 country reports.
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the sources for 39 percent (158) of reported
distributions of seeds and planting materials to
affected areas. National genebanks and other
national institutions accounted for 30 percent
of cases (147), commercial agencies for 9 percent
(36) and international sourcing for 3 percent (13).

Restoration of agricultural production systems
rather than crop diversity was the primary focus
of most of the interventions reported. Given
the urgency of providing quality seeds and
planting materials to farmers affected by disaster
situations, the germplasm distributed may not
always be fully adapted to local conditions or to
the cultural environment, a point noted in the
reports from Cameroon and Mali. In some cases,
only a few crop species and varieties per crop were

Box 2.6

selected for distribution. An approach of this kind
may result in the dominance of the distributed
germplasm over other varieties, and ultimately to
the loss of FV/LR, a point noted in the reports from
the Philippines and Togo. In most circumstances,
however, emergency seed assistance provides no
more than a small proportion of the seed sown by
all farmers, and so significant impacts on diversity
are not to be expected.

Box 2.6 describes a disaster-relief project
implemented in Malawi, Mozambique and
Zimbabwe in response to Cyclones Idai and
Kenneth that provides an example of collaboration
between farmers, genebanks, governments and
an international organization to support local
seed systems.

Seed-system support to Malawi, Mozambique and Zimbabwe in response to Cyclones Idai

and Kenneth

When Cyclones Idai and Kenneth made landfall in
Southern Africa in March and April 2019 respectively, the
consequences were devastating for farmers, many of whom
lost local seed reserves and crops ready for harvest. The
cyclones and related floods affected more than 3.8 million
people in Southern Africa and destroyed nearly 800 000 ha
of standing crops in Malawi, Mozambique and Zimbabwe.
Rebuilding local seed systems is crucial for food and
nutrition security but is often not implicit in national
emergency response and preparedness plans, which focus
on the immediate distribution of quality seed and planting
material from adapted varieties. To address this gap, the
International Treaty on Plant Genetic Resources for Food and
Agriculture (International Treaty) and FAO partnered with the
national genebanks of Malawi, Mozambique and Zimbabwe
on a three-year project with support from the governments
of Germany and Norway. The project — Foundations
for rebuilding seed systems post Cyclone Idai: Malawi,
Mozambique and Zimbabwe — aimed to improve food and
nutrition security, and livelihoods in the longer term.
Through the project, national genebanks and farmers
collaborated to rescue, regenerate and return seed to
affected communities in Malawi, Mozambique and
Zimbabwe, and to strengthen national and regional

w0
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planning for the protection of local seed systems. The
national genebanks of the three countries integrated
emergency response measures for plant genetic resources
for food and agriculture into national strategies so that
governments and communities would be better prepared
for future emergencies.

Among the main achievements of the project were the
inclusion of seed-system protection and restoration in
national and regional strategies, the rescue of crop varieties
that were at risk of being lost, and the multiplication and
distribution of varieties that respond to farmers' needs and
preferences, and to current and future climate conditions.
At the same time, the project strengthened the capacities
of multiple stakeholders in Malawi, Mozambique and
Zimbabwe to benefit from and contribute to the mechanisms
of the International Treaty.

Sources: International Treaty on Plant Genetic Resources for Food and
Agriculture. 2024. Safeguarding crop diversity in emergencies. [Cited 18
October 2024]. https:/www.fao.org/plant-treaty/emergencies/seed-systems-in-
emergencies/en; and International Treaty on Plant Genetic Resources for Food
and Agriculture. 2024. Germany supports Treaty in rebuilding seed systems in
Southern Africa after Cyclone Idai. [Cited 3 September 2020]. https:/www.fao.
org/plant-treaty/news/news-detail/en/c/1305962/
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2.5.1 Summary assessment

Over 4 000 disasters, affecting 1.3 billion people,
were recorded worldwide in the 2012-2019
period. Countries reported that more than
two-thirds of the interventions undertaken to
restore cropping systems were implemented
in response to climactic events, with drought
being the most prominent, followed by floods.
Reported efforts to restore cropping systems
following disasters most commonly involved
the distribution of seeds and planting materials
directly to farmers, mainly by community seed
banks and national genebanks.

The restoration of agricultural productivity, as
opposed to the restoration of crop diversity, was
the primary focus of most of the interventions
reported, with only a few crop species and
varieties per crop selected for distribution.
Countries stressed that pre- and post-disaster
assessments of crop diversity are needed to allow
the targeted restoration of cropping systems.

Community engagement in
the conservation and
management of wild and
cultivated plant genetic
resources for food and
agriculture

2.6.1 Participatory crop improvement

Participatory crop improvement is a well-
established framework for breeding local crops.
Several diverse approaches to participatory crop
improvement have been documented, including
PPB and PVS (Sperling et al., 2001; De Haan et
al., 2019; Ceccarelli and Grando, 2020). The
reports from countries highlight the use of PPB
and PVS activities predominantly in crossing,
selection and field evaluation of FV/LR. Latin
America, followed by Africa,' were the regions

15 Chile, Costa Rica, Cuba, Guatemala, Mexico, Nicaragua,
and Trinidad and Tobago in Latin America and the Caribbean;
Ethiopia, Nigeria, South Africa, Zambia and Zimbabwe in Africa.
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with the largest number countries reporting
the implementation of PPB or PVS. Two Asian
countries (Jordan and Nepal) mentioned the
use of PVS. France is the only country in Europe
that reported PPB or PVS activities. However,
a review paper on PPB in European countries
(including France, Germany, Italy and Spain)
identified 26 projects covering 14 crops, 13 of
which started after 2011 (Colley et al., 2021). A
more dynamic and decentralized form of PPB
was piloted in six countries (Bhutan, Ethiopia,
the Islamic Republic of Iran, Jordan, Nepal
and Uganda) to improve farmers’ use of crop
varieties in rainfed farming systems (IFAD, n.d.).

2.6.2 Registration of farmers’ varieties
Registration of FV/LR can contribute to their
conservation. The Plurinational State of Bolivia,
the Lao People’s Democratic Republic, Nepal and
Zimbabwe are among countries that have been
piloting this approach. In the Philippines, the
development of an alternative registration system
resulted in the registration and release of FV/LR
improved through PVS (De Jonge et al., 2021).
The formation of seed clubs in Viet Nam allowed
breeders to work with farmers to promote
varietal selection through PPB and enabled
the national registration of local varieties; this
has improved farmers’ access to quality seeds
and planting materials from preferred varieties
(Furman et al., 2021; FAO, 2022) (Box 2.7).
Registration of FV/LR provides legal pathways
towards their commercialization, and this can
help generate income and other benefits for
smallholder farmers in addition to facilitating the
conservation of the varieties through use.

2.6.3 Globally Important Agricultural
Heritage System
Traditional agriculture systems are still

providing food for some 2 billion people. They
also sustain biodiversity, livelihoods, practical
knowledge and culture. The Globally Important
Agricultural Heritage System (GIAHS) approach
was developed by FAO as a means of identifying
and safeguarding such systems (including the
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Box 2.7

Seed clubs in Viet Nam provide a link between formal and informal seed sectors

In Viet Nam, the Southeast Asia Regional Initiatives for
Community Empowerment (SEARICE) and the Mekong

Delta Development Research Institute of Can Tho University
(MDI-CTU) have been collaborating with communities on
the formation of seed clubs to promote local seed-supply
systems through seed conservation and exchange and crop
improvement activities. SEARICE and MDI-CTU facilitate
activities in: (i) participatory variety rehabilitation to restore
the original characteristics of the farmers’ variety/landrace
through selection; (ii) participatory plant breeding, which
involves the participation of farmers in decision making
throughout the process of varietal development; and (iii)
participatory variety selection, where farmers grow and select
varieties in their own fields, enabling breeders to learn which
varieties are preferred by farmers and perform well on farm.

agricultural biodiversity, knowledge systems and
culture they encompass) and their associated
landscapes. The approach entails the recognition
of global agricultural heritage, including its
socioeconomic and cultural features, while
promoting resilience and sustainability. Between
2005 and 2020, FAO designated 62 systems in
24 countries as agricultural heritage sites. The
establishment of these sites contributes to
the conservation and sustainable use of local,
well-adapted germplasm as well as to promoting
the development of agricultural value chains (see
Box 2.8).

2.6.4 Community seed banks

CSBs are a means of saving and sharing seeds
among farmers and gardeners; therefore, they
have a role in supporting crop diversity. CSBs
can be defined as local, informal or formal insti-
tutions whose core function is to collectively
maintain seeds for local use (Development Fund,
2011; Vernooy et al., 2017; Andersen et al., 2018).
Reflecting an increased interest in this approach
to the conservation and sustainable use of FV/

0
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These activities bridge the formal and informal seed
systems (Tin et al., 2011) and have resulted in the
development of 360 farmers' varieties, five of which are
nationally certified. The formal registration of farmers’
varieties is made possible through funding provided by
SEARICE and by the policy and technical assistance provided
by MDI-CTU. This approach empowers communities and is
fundamentally important to efforts to improve access to
quality seeds, maintain local crop diversity, and enhance
linkages between the formal and informal seed sectors.

Source: Tin, H.Q., Cuc .H, Be, T.T,, Ignacio, N. & Berg, T. 2011. Impacts of seed
clubs in ensuring local seed systems in the Mekong Delta, Vietnam. Journal of
Sustainable Agriculture, 35(8): 840-854.
https:/doi.org/10.1080/10440046.2011.611746

LR, 21 countries across the various regions of the
world report the establishment of CSBs during this
reporting period (more than 600 CSBs). Countries
indicate that the key role played by the CSBs was
the distribution of FV/LR of local crops to farmers.

CSBs, seed fairs and diversity fairs all serve to
promote the exchange of seeds and associated
knowledge (a point noted in the reports from
Brazil, Lebanon, Mali, Mexico, Nepal, Nicaragua,
South Africa, Uganda and Zambia). In Mali and
South Africa, the most active participants in CSB
management are reported to be women, while in
Lebanon, both men and women of various ages
are reported to be involved in the management
of CSBs. The report from Nicaragua mentions that
women are recognized as providing more efficient
management of CSBs.

In Europe, more than 100 CSBs were identified
as active as of 2017 (Diversifood, 2018). In Canada,
events called “Seedy Saturdays”'® are organized
to encourage the use of open-pollinated and
heritage seeds, enable local seed exchange,

'8 Further information at https:/seeds.ca/seedy-saturday
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Box 2.8

Nishi Awa Steep Slope Land Agriculture System, Japan

Along the steep mountains of Nishi Awa, Japan,
family farmers continue to cultivate crops using
traditional methods. The grasslands that are essential
for maintaining the system's sloping fields are home
to various rare plants and animals. Locally adapted,
resilient crops have traditionally been cultivated,
including local varieties of buckwheat, foxtail millet,
barnyard millet, proso millet, tea, fruit trees and
vegetables. These represent a valuable source of
food for local communities but have gradually been
abandoned in favour of rice cultivation. Only a few
farmers have continued to cultivate local varieties of
millets and buckwheat, and it is thanks to them that
these varieties have been maintained.

and educate the public about seed saving and
environmentally responsible gardening practices
(Seeds of Diversity, 2024). In the United States,
organizations such as Seed Savers Exchange,"” a
non-profit dedicated to preserving and sharing
heirloom seeds, assists gardeners from around
the country to offer seeds from the crops they
have grown. These types of exchanges have
saved thousands of rare heirloom varieties from
extinction by connecting seed stewards and
enabling them to pass on seed-saving traditions to
the next generation (Seed Savers Exchange, 2024).

While CSBs were initially established and
promoted within the framework of donor-funded
projects, national public-sector institutions are now
establishing and promoting them in some countries.
For example, the 2018 National Seed Policy in
Uganda specifically refers to CSBs as part of a
strategy to “strengthen research and development
for the seed sector” (Government of Uganda, 2018).

In 2018, FAO, in collaboration with Bioversity
International, conducted a survey of CSBs with the
aim of characterizing their functions, composition
and foci. Responses were received from 82 CSB

17 Further information at https://exchange.seedsavers.org/home

The Globally Important Agricultural Heritage Systems
(GIAHS) designation of this area (GIAHS, 2024) has
led to the conservation, multiplication and distribution
of local germplasm being actively fostered at the
community level. Produce is both consumed locally and
shipped to the Japan Agricultural Cooperatives and
farmers’ markets, providing a valuable source of income.
The GIAHS designation has also promoted a new form
of tourism, with activities such as hands-on farming
experiences being offered to visitors.

Source: GIAHS (Globally Important Agricultural Heritage Systems). 2024. Nishi-
Awa Steep Slope Land Agriculture System, Japan. In: FAO. [Cited 16 November
2024]. https:/iwww.fao.org/giahs/giahsaroundtheworld/designated-sites/asia-
and-the-pacifidnishi-awa-steep-slope-land-agriculture-system/en

representatives in 37 countries. Eighty-two CSBs
had legal status (were registered as an association
or cooperative), and all but two operated as non-
profit organizations. The majority of the CSBs were
involved in short-term storage of FV/LR and their
multiplication and distribution to farmers. Other
activities reported were education and training,
awareness raising, PPB and seed production.
Membership ranged from fewer than ten to more
than 14 500, with the number of women members
varying from zero to 5 000. While some CSBs
distributed large amounts of seed (to between 1 000
and 10 000 recipients), over half distributed to
fewer than 100 recipients. The surveyed CSBs
identified a range of constraints to the effective
implementation of their activities, including
shortages of financial and human resources,
storage capacity, equipment, land availability, seeds
and varieties, as well as a lack of supportive seed
laws and policies, and market incentives. Forty-four
CSBs were found to be part of larger networks that
facilitate the sharing of resources, experiences and
technical knowledge. All respondents indicated
that they could both benefit from being part of a
larger knowledge-sharing platform and contribute
to such an initiative.
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2.6.5 Indigenous Peoples and local
communities in in situ conservation
and on-farm management of
plant genetic resources for food
and agriculture

The Kunming-Montreal Global Biodiversity

Framework sets out 23 global targets for living in

harmony with nature and mitigating biodiversity

loss. The contributions and rights of Indigenous

Peoples and local communities are reflected in

several of these targets (CBD, 2022).

A number of reporting countries (including
Bangladesh, Cameroon, Canada, Costa Rica,
Cuba, Guyana, Namibia, Nicaragua and South
Africa) highlight the roles of Indigenous Peoples
and local communities in in situ conservation
of CWR and WFP. While most countries provide
limited information on this, Canada provides a
detailed review of the development of research
and national policies on Indigenous Peoples’
knowledge. It reports that its Indigenous
Agriculture and Food Systems Initiative (2018-
2022/23) includes programmes and projects
such as Indigenous Pathfinder, which supports
the participation of Indigenous Peoples in the
agrifood sector, and the Indigenous Support and
Awareness Office, which disseminates information
material for Indigenous Peoples, including on
PGRFA and associated traditional knowledge.

Countries highlight the importance of
integrating traditional knowledge into legal
frameworks. In some countries, traditional
knowledge is reflected in national plans and
legislation developed in the context of the
implementation of the Nagoya Protocol on
Access to Genetic Resources and the Fair and
Equitable Sharing of Benefits Arising from their
Utilization to the Convention on Biological
Diversity (Nagoya Protocol).'® Among African
countries, for example, Namibia reports that it
has incorporated traditional knowledge into its
national plans in line with the Nagoya Protocol.
South Africa mentions that its National Strategy
for Plant Conservation (implemented in 2015)

'8 See https://www.cbd.int/abs/about/default.shtml
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is well aligned to the Global Strategy for Plant
Conservation and has a specific focus on CWR and
associated traditional knowledge. Zambia reports
that its Protection of Traditional Knowledge,
Genetic Resources and Expressions of Folklore Act
of 2016 provides a means of protecting WFP and
other PGRFA. Among Latin American countries,
Costa Rica reports some progress in advancing
the application of its Law 7788 on biodiversity
with regard to the protection of traditional
knowledge, including by reinforcing the need
for prior informed consent in accessing genetic
resources and traditional knowledge, through
the ratification of the Nagoya Protocol in 2014.
Among countries from Asia, Bangladesh reports
that it adopted the Bangladesh Biodiversity Act,
2017, which builds upon and extends the principles
outlined in the Biodiversity and Community
Knowledge Protection Act and reflects the
country’s concern about preserving traditional
knowledge on PGRFA, including FV/LR.

Countries reported 550 different species of
plants used in the traditional diets of Indigenous
Peoples and local communities, including
75 species used for food, 52 used for beverages
and 400 with medicinal uses. For example,
Nicaragua reports that 293 wild and domestic
species are used by its various Indigenous Peoples
and local communities. The use of CWR and WFP
is also reported by Guyana, where several key
species found in 14 different agroecological zones
are used for food, feed and nutraceuticals by local
communities.

The need to improve the documentation
of ethnobotanical information as part of the
evaluation and characterization of germplasm
and to protect local seeds and varieties is
reported by countries from sub-Saharan Africa
(Benin, Cameroon and Ghana), Northern America
(Canada), Latin America and the Caribbean
(Brazil, Costa Rica, Mexico and Uruguay) and
Asia (Lebanon, Jordan, Mongolia, Nepal and the
Philippines). Countries from sub-Saharan Africa
(Namibia, South Africa, Uganda and the United
Republic of Tanzania), Asia (Nepal) and Latin
America and the Caribbean (Cuba) report that
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in situ conservation projects have contributed to
the recognition and maintenance of traditional
knowledge associated with FV/LR.

A number of countries report that projects
undertaken in the past few years have focused
on the inclusion of women in on-farm activities.
For example, Albania and Estonia (Europe), Brazil,
Cuba, Guatemala, Mexico, Peru and Uruguay (Latin
America and the Caribbean), Nigeria, the United
Republic of Tanzania and Zambia (sub-Saharan
Africa) and Nepal (Asia) emphasize the need
for gender equity and/or for the involvement of
women and youth in on-farm conservation projects
and programmes. A number of countries have
sought to address such concerns by developing
regulatory frameworks that support traditional
knowledge and gender inclusion. For example,
the Seeds and Plant Varieties (Amendment) Act
of Kenya (2016), the National Agriculture Policy
of Malawi (2016) and the Access to Biological
and Genetic Resources and Associated Traditional
Knowledge Act of Namibia (2017) encourage
women'’s participation in the conservation of
PGRFA and related traditional knowledge.

2.6.6 Summary assessment
The successful conservation and management of
PGRFA requires the support of a diverse range
of stakeholders, including local communities.
Countries highlight the importance of participatory
crop improvement, including PPB and PVS. They
also stress that registering farmers’ varieties and
building linkages with plant breeders provide legal
pathways towards the commercialization of the
varieties, thus generating income while facilitating
conservation of PGRFA diversity through use.
An example of an initiative that promotes the
use of local crop diversity is FAO’s GIAHS, which
generates income for local communities, including
through developing local value chains and
promoting agrotourism. Between 2005 and 2020,
FAO provided support for designating 62 systems
in 24 countries as agricultural heritage sites.
Countries report that CSBs were an important
resource for smallholder farmers in conserving
and distributing FV/LR. Over the reporting period,
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21 countries, across different regions, reported
the establishment of CSBs, with the total number
reported amounting to more than 600.

Improving the documentation of ethnobotanical
information was highlighted as a major need by
countries across different regions.

Threats and challenges to
in situ conservation and
on-farm management of
plant genetic resources for
food and agriculture

Recent global assessments unanimously agree
that the world is facing an unprecedented
biodiversity crisis and that the rate of biodiversity
loss will accelerate unless urgent action is taken
(RBG Kew, 2016; Antonelli et al. 2020; FAO,
2019b; IPBES, 2019a; IPBES 2019b; CBD, 2021).
An assessment of the data from the country
reports shows that during the reporting period
(2012-2019), a total of 2 591 PGRFA taxa
(including FV/LR, CWR and WFP) were reported to
be threatened (defined as any crop, crop variety,
CWR or WFP that is no longer cultivated or no
longer occurs in situ in most of its previous areas
of cultivation or occurrence) (See FAO, 2020),
which represents 42 percent of the total number
of taxa included in the analysis (6 210)."°

To complement the data from the country
reports, an analysis of the threat status of
identified PGRFA taxa, including of wild relatives
of food crops, was undertaken using the categories
and criteria of the IUCN Red List of Threatened
Species (IUCN, 2024a, b) and data from the IUCN
Species Information Service.?° Results showed that
1 847 PGRFA taxa (30 percent of all the PGRFA
taxa included in the analysis) and 412 taxa of wild
relatives of food crops (32 percent of all the CWR
taxa included in the analysis) have been assessed

9 See Section 2.2.1

20 Further information at https://www.iucnredlist.org/
assessment/sis#:~:text=The percent20IUCN percent20Species
percent20Information percent20Service,on percent20The
percent20IUCN percent20Red percent20List
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FIGURE 2.14

Threat status (IUCN Red List category) of plant genetic resources for food and agriculture taxa (A)

and taxa of wild relatives of food crops (B)
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B Taxa of wild relatives of food crops.

Extinct in the Wild | 0.2 N=1

Critically Endangered | 1.5 N=6
Endangered 17.0 N=70
Vulnerable 6.1 N=25
Near Threatened 3.9 N=16
Least Concern 62.6 N=258

Data Deficient 8.7 N=36

0 20 40 60 80
Percentage of assessed taxa of wild relatives of food

100

Source: Based on data from IUCN. 2024. IUCN Red List Species Information Service. [Cited 24 October 2024] https://www.iucnredlist.org/

and country reports.

according to the IUCN Red List categories. The
majority of the assessed PGRFA and CWR taxa fall
into the Least Concern category (Figure 2.14).

The State of the World’s Plants and Fungi
2023, published by the Royal Botanic Gardens,
Kew, estimated that 45 percent of plants species
were threatened with extinction at the time of
analysis (Antonelli et al., 2023). The IPBES Global
Assessment Reports on Biodiversity and Ecosystem
Services (IPBES, 2019a; IPBES, 2019b) state that
nature is declining globally at unprecedented
rates in human history and that some 1 million
species are threatened with extinction, including
many CWR species that are important for food and
nutrition security and lack protection. It should
also be noted that none of the Aichi Biodiversity
Targets within the framework of the Convention on
Biological Diversity’s Strategic Plan for Biodiversity
2011-2020, including Target 13,2! which covered
the conservation of PGRFA, were achieved.

21 Aichi Biodiversity Target 13: By 2020, the genetic diversity of
cultivated plants and farmed and domesticated animals and
of wild relatives, including other socioeconomically as well as
culturally valuable species, is maintained, and strategies have
been developed and implemented for minimizing genetic erosion
and safeguarding their genetic diversity. Further information at
https:/Awww.cbd.int/sp/targets/rationale/target-13

4% |
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The The State of the World'’s Biodiversity for
Food and Agriculture (FAO, 2019b) reports on the
decline of CWR species in specific places affected
by climate change and on the status of wild
species used for food. IUCN reports that 610 plant
species used as human food are considered
threatened, of which 101 species are categorized
as Critically Endangered, 248 as Endangered and
261 as Vulnerable (IUCN, 2024b). The two largest
specific IUCN Red List assessments of CWR taxa
in Europe assessed 571 CWR species and found
11 percent were threatened (Kell et al., 2012).
In Mesoamerica, 224 CWR species were assessed
and 27 percent were found to be threatened
(Goettsch et al., 2021). Ulian et al. (2020) reported
that nearly 30 percent of 7 000 WFP species
were listed on the IUCN Red List of Threatened
Species as of 2020 and that 11 percent of those
(234 species) were classed as Threatened.
Although a number of these studies show similar
results to the analyses of country data over the
reporting period, it is important to note that
the studies were carried out in different sets of
countries, over different time periods and utilizing
different data and analyses. Direct comparisons
are therefore not possible.
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In contrast to wild PGRFA, our knowledge of
the threat status of FV/LR on-farm is very limited.
The State of the World’s Biodiversity for Food
and Agriculture, however, highlighted that most
countries reported a decline of FV/LR diversity
(FAO, 2019b). A more recent study highlighted
that more than 50 percent of documented FV/LRs
at 17 study sites across five agroecological zones in
India were considered as threatened, suggesting
that conservation interventions are required
to prevent large-scale genetic erosion on-farm
(Dulloo et al., 2021).

Countries report a diverse range of threats to
cultivated PGRFA (Table 2.9). Most mentioned the
negative impact of climate change and of natural
and human-induced disasters that increase the
incidence and severity of various biotic and abiotic
stresses (e.g. the effects of heat, floods, diseases
and pests). Box 2.9 describes the impact of climate
change on local PGRFA in Eritrea.

Other challenges reported by countries include
the replacement of FV/LR with improved varieties,
market pressures, and changes in land use caused
by modernization and urbanization. Another
threat to diversity is that changes in eating
habits and diets are reducing demand for FV/LR,
a point noted in the report from the Philippines.
Some countries mentioned that traditional

knowledge may also be threatened. For example,
the migration of younger people to urban areas
has led to the erosion of knowledge about the
on-farm management of local crops.

Overall, the threats to wild and cultivated
PGRFA reported by countries were similar to those
reported in recent literature (Antonelli et al. 2020;
Engels and Ebert, 2021; Gatto et al., 2021; Khoury
et al., 2022), which identifies the major causes of
genetic erosion of PGRFA diversity as intensive,
monocultural agriculture, use of improved
varieties, overharvesting in the wild, habitat
modification, habitat loss and fragmentation,
including deforestation, rapid expansion of
residential and commercial developments,
pollution, introduction of invasive species, loss
of traditional knowledge and traditional food
culture, and climate change. The major reported
threats to PGRFA in situ were also the same as
those reported in the SoW2 (climate change,
habitat modifications, invasive alien species and
replacement of traditional with modern varieties).

Understanding the status of PGRFA
in situ, including identifying threats and gaps
in knowledge, requires adequate tools and
monitoring mechanisms. A major challenge is the
absence of adequate baselines and tools for long-
term monitoring, a point noted in the reports

TABLE 2.9

Threats to wild and cultivated plant genetic resources for food and agriculture reported by countries
Threats to wild and cultivated PGRFA No. of countries PGRFA affected
natura ssters Geamic sty sarthaaken valanic suptong %2 Wild and ufted
Loss of cultivation skills and knowledge 21 Cultivated
Replacement of FV/LR by improved varieties 19 Cultivated
gz::lgzri:elstr;d use because of urbanization (deforestation, infrastructural 18 Wild and cultivated
Overexploitation (e.g. overgrazing, overharvesting, increased demand) 10 Wild
Invasive alien species, and pest and disease outbreaks 9 Wild and cultivated
Ecosystem degradation (wetland encroachment, soil depletion and erosion) 4 Wild and cultivated
Lack of specialized equipment for cultivation, sowing and harvesting 2 Cultivated
Large-scale mining 2 Wild and cultivated

Notes: PGRFA = plant genetic resources for food and agriculture. FV/LR = farmers’ varieties/landraces.
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Box 2.9

Impact of climate change on local plant genetic resources for food and agriculture in Eritrea

In recent years, climate change has been found to seriously
affect production in Eritrea. Several pasture plant species
growing wild and farmers' varieties of barley, sorghum,
maize, finger millet and other crops are classified as
endangered. Some varieties of sorghum, maize and finger
millet are sown in autumn, and if rainfall is insufficient

at this time of year these varieties cannot be sown. In
addition, farmers have turned to sowing cash crops such as
teff (Eragrostis tef) in areas that were previously planted
with sorghum. For example, this occurred in the Adi Quala
administrative subregion of the agroecological Central

from several countries, including Indonesia, the
Kingdom of the Netherlands, Papua New Guinea
and the Republic of Moldova. The availability of
data on the extent and distribution of PGRFA
is generally constrained by funding shortages,
inadequate methodologies for monitoring
temporal changes in the diversity, and a lack of
adequate information systems.

For wild plant species, the IUCN Red List of
Threatened Species?? is currently the best tool
for assessing species extinction risks to inform
conservation policies, planning and priority
actions. It is increasingly being used to assess
the extinction risks of PGRFA at different
geographical scales (Blitz et al., 2011; Goettsch
et al., 2021). The IUCN Red List Index?* has
been developed for use in monitoring progress
towards global biodiversity targets but also for
monitoring specific groups of species, including
plants and CWR (Brummitt et al., 2015).

The World Database on Protected Areas?* and
the global database for OECMs managed by the
UN Environment World Conservation Monitoring
Centre (UNEP-WCMC) are the key tools for
assessing the area covered by protected areas and
OECMs (see above) (IPBES, 2019a; UNEP-WCMC

22 Further information at https:/www.iucnredlist.org

2 Further information at https:/Awww.iucnredlist.org/assessment/
red-list-index

24 Further information at https:/www.protectedplanet.net/en
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Highland Zone. Cultivation areas have also been significantly
reduced for local six-row barley varieties, Kuento and Dessie,
which require relatively high levels of moisture compared to
other barley varieties. Grain legumes have been the worst
affected, mostly because of drought, and local broad beans
and peas are threatened. The frequency and abundance

of several crop wild relatives are being affected. Wild

leafy vegetables, which are important sources of food, are
endangered as a result of climate change and overgrazing..

Source : Data provided by Eritrea.

and IUCN 2020; CBD, 2021; CBD, 2022). The
Protected Planet reports (UNEP-WCMC and IUCN,
2016; 2020, 2022) provide regular updates on the
coverage of protected areas around the world.

There is currently no globally accepted
methodology for assessing the extinction risk and
genetic erosion of FV/LR on farm. The monitoring
of FV/LR diversity thus remains underdeveloped
and knowledge of genetic change remains limited.
Dawson et al. (2023) proposed a methodology for
long-term monitoring of FV/LR in areas of high
diversity whereby a network of complementary
sites is identified, and semi-standardized methods
and metrics are used to obtain baseline data
that can be tracked over time. The Platform for
Agrobiodiversity Research has developed a tool
(the Diversity Assessment Tool for Agrobiodiversity
and Resilience)? for monitoring crop diversity at
the varietal level.

Gaps and needs
Surveys, inventories and knowledge of the
conservation status of plant genetic resources
for food and agriculture
A leading constraint to successful, long-term

conservation of wild and cultivated PGFRA is

25 Further information at https://www.datar-par.org
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the lack of standardized and consistent baseline
data on their status in situ and on farm. There
is a need to establish and support national,
regional and global inventories of CWR, WFP
and FV/LR conserved and managed in situ. This
will require better cooperation with botanic
gardens, relevant academic departments and
other stakeholders, including local authorities.
Comprehensive surveys and inventories of
FV/LR in agricultural areas, and of CWR and WFP
inside and outside protected areas, to identify
populations and their locations are needed.
These surveys should also be used to document
traditional knowledge associated with FV/LR
and WFP. Effective monitoring of these resources
will require coordination between nature
conservation authorities and genetic resources
institutions.

There is currently no globally accepted
methodology for assessing the extinction risk
and genetic erosion of FV/LR on farm. Improved
methodologies for assessing the impact of
threats on FV/LR, CWR and WFP genetic diversity
are urgently needed. Development and use of
appropriate technologies and frameworks for
active management and monitoring of wild and
cultivated species populations, including generic
informatics tools that facilitate the planning
and implementation of ex situ and in situ
conservation measures for CWR, WFP and FV/LR,
are also needed.

Complementary conservation

Combining in situ and ex situ strategies is crucial
to the sustainable, secure, and cost-effective
long-term conservation of wild and cultivated
PGRFA. CWR and WFP in the face of increasing
threats from climate change, including new
biotic and abiotic challenges. Moreover, many
FV/LR, which are primarily grown by small-
scale farmers in traditional systems, are at risk
of disappearing as a result of their continued
marginalization and the abandonment of
rural areas. Linkages between genebanks,
protected area authorities, Indigenous Peoples,

farmers/landowners and local communities
need to be improved in order to facilitate the
implementation of joint diversity assessments,
monitoring activities for in situ and on-farm
diversity and targeted collecting missions to
ensure safety back up in genebanks.

Policy support
There is an overall lack of adequate policies and
legislation governing the in situ conservation
and on-farm management of PGRFA in part
because of a lack of awareness of the importance
of PGRFA, especially among policymakers.
There is a need to review policy and regulatory
frameworks for in situ conservation and on-farm
management at the country and regional
levels in order to define and streamline the
institutional mandates of agencies responsible
for biodiversity and PGRFA conservation.
Countries should develop clear policy statements
on CWR for inclusion in their conservation
action plans and other relevant instruments.
Surveys/inventories of in situ/on-farm PGRFA
need to be included in the plans of departments
of agriculture to ensure that these activities are
adequately resourced and monitored. National
policy, legislative and regulatory measures for
PGRFA need to be strengthened to ensure their
systematic conservation and facilitate their use.
Policy briefs on the value of FV/LR, CWR and
WEFP need to be developed to raise awareness
among policymakers. Information on FV/LR,
CWR and WFP needs to be mainstreamed into
sectoral policies and development plans.
Awareness raising among the managers of
protected areas about the presence of CWR, their
importance and the need to specifically include
them in management plans is also needed.
Improving communication and coordination
between national focal points for the CBD, the
Commission and the International Treaty could
help promote the inclusion of CWR, WFP and
FV/LR in National Biodiversity Strategies and
Action Plans (NBSAPs) and other policies.
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Financial support for in situ conservation

Many countries report a lack of sufficient and
sustainable funding for in situ conservation
and on-farm management of PGRFA.
Long-term investment can help ensure the
sustainability of conservation activities and
improve complementarity between in situ
and ex situ conservation. This needs to include
increased government allocation of resources to
programmes targeting the in situ conservation
of CWR and WFP through networked protected
areas and OECMs, and to the provision of direct
benefits, including financial incentives, to farmers
for the continued management of FV/LR on farm.

Human capacity

A lack of qualified personnel, including a lack of
expertise in plant taxonomy, conservation and
population genetics, statistics and informatics,
is reported to be a common constraint to the
effective in situ conservation of PGRFA. These
topics are especially relevant to the completion
of comprehensive inventories. Unfortunately,
many of them are not necessarily of interest
to young scientists. Capacity-development
opportunities such as certificate programmes
or undergraduate study for existing staff are
needed to fill gaps in capacity.

There is also a need for awareness raising
among farmers, particularly young farmers,
for on-farm conservation and management
of FV/LR. Farmers need to be involved in data
and information generation relevant to the
on-farm management and improvement for
FV/LRs, including in field testing and evaluation.
Promoting linkages between genebanks, breeders,
farmers and their CSBs is an important means of
fostering knowledge exchange and collaboration.
Enhanced collaboration is needed, including
through activities such as participatory variety
selection and participatory plant breeding, which
can facilitate the development and adoption of
well-adapted seeds and planting materials.

Networking and information sharing

Limited access to, and sharing of, information
are reported by many countries to be constraints
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to the effective in situ conservation and on-farm
management of PGRFA. Access to specific
information on CWR and WFP, for example on
their occurrences in protected areas, OECMs,
herbaria, genebanks, CSBs and botanic gardens,
must be facilitated via national, regional
and global databases. The development and
strengthening of networks are important
means of promoting linkages between in situ
conservation and on-farm management and
ex situ conservation facilities that provide
a backup and facilitate use by farmers and
breeders. Exchange of knowledge within and
among countries on CWR, WFP and FV/LR and
best practices in their in situ conservation and
on-farm management is needed.
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The state of ex situ conservation

m Introduction

PGRFA are increasingly threatened by urban
encroachment into farmland and forests,
unsustainable use of natural resources,
environmental changes such as climate change
and the emergence of novel pests and diseases,
the promotion of genetically uniform varieties,
changing patterns of human consumption, and
inadequate legislative and policy frameworks.
Efforts to conserve PGRFA aim to harness their
diversity to improve food security and nutrition.
These efforts have a strong focus on ex situ
conservation, i.e. safeguarding PGRFA outside
their natural or cultivated environments. In
addition to providing a controlled environment
in which diversity can be safeguarded, ex situ
conservation facilitates targeted access to crop
diversity by plant breeders, researchers and other
users that need to obtain specific genotypes and
traits. It complements in situ conservation in the
natural or cultivated habitats where the respective
PGRFA acquired their specific, and often unique,
characteristics. Additionally, ex situ collections
can be a source of germplasm for restoration
purposes.

The conservation methods used in genebanks
depend on the biological nature of the accession
in question and can include storage of orthodox
seeds' at low temperatures, maintenance of
living plants in fields or greenhouses, storage of
plant materials under slow-growth conditions in
vitro or storage of cryopreserved plant materials.

' Seeds that can be dried to lower moisture content and stored at
low temperatures without damage to increase seed longevity.

These methods all involve the following elements:
identification of accessions; maintaining viability;
maintaining genetic integrity during storage and
regeneration; maintaining germplasm health;
ensuring the physical security of collections;
promoting the availability, distribution and
use of germplasm; ensuring the availability
of information; and proactive management
(FAO, 2014). These practices require the
development of risk-management plans, standard
operating procedures and quality-management
systems (CGIAR Genebank Platform, 2021a).
FAO has developed international standards and
guidelines (FAO, 2014; FAO, 2022a,b,c) to support
ex situ conservation.

The importance of ex situ conservation of PGRFA
is reflected in its mention in Target 2.5 of the SDGs:
"By 2020, maintain the genetic diversity of seeds,
cultivated plants and farmed and domesticated
animals and their related wild species, including
through soundly managed and diversified seed
and plant banks at the national, regional and
international levels, and promote access to and
fair and equitable sharing of benefits arising from
the utilization of genetic resources and associated
traditional knowledge, as internationally agreed”
(FAO, 2023a). Countries’ annual reporting
commitments under this target includes providing
data for Indicator 2.5.1.a: “Number of plant
genetic resources for food and agriculture secured
in medium- or long-term conservation facilities.”

This chapter addresses ex situ conservation
efforts worldwide. The focus is predominantly
on genebanks but the role of botanic gardens is
also discussed, as many of them conserve PGRFA,
including CWR and WFP.
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The assessment of the status of ex situ
conservation is based mainly on data provided
by countries to FAO through the WIEWS
Reporting Tool (FAO, 2024a) as part of their
reporting on progress in the implementation
of the GPA2 and on SDG Indicator 2.5.1.a
(FAO, 2024b). It also draws on data provided
by regional and international research centres,
on country narrative reports (FAO, 2019a) and
where applicable on the wider literature. Where
feasible, comparisons with the previous State
of the World reports are highlighted. A brief
summary is provided at the end of each section.

Data on ex situ collections discussed in this
chapter are based on those reported for SDG
Indicator 2.5.1.a to FAO in 2023 and include
national, regional and international genebank
holdings as of the end of 2022, unless otherwise
specified. These holdings comprise base collections
and active collections that will eventually become
part of base collections, all conserved under
medium- or long-term storage conditions.

m Overview of ex situ collections

Germplasm holdings of over 5.9 million
accessions are conserved under medium- and
long-term storage conditions in the collections
of 852 national genebanks in 116 countries,
four regional genebanks and 13 international
genebanks (Figure 3.1). They represent
about 7 300 genera and 51 500 species from
394 botanical families. National genebanks
hold 84 percent of all germplasm conserved, the
international centres 15 percent and the regional
centres 1 percent. Compared to the 2009 figures
presented in the SoW2 (FAO, 2010), the overall
growth in germplasm holdings is estimated
at 9 percent: specifically, 6 percent in national
genebanks, 11 percent in regional genebanks
and 19 percent in international genebanks. The
biological status of the germplasm conserved
is documented for 72 percent of the accessions
reported. About 1 532 000 are FV/LR and 727 000
are wild materials, of which approximately 548 000
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are CWR and 47 000 are WFP. The remaining
accessions are improved varieties and breeding
materials. The country of origin is known for
approximately 70 percent of all the accessions,
88 percent of the wild materials and 91 percent
of the FV/LR. Food crops, including cereals,
pulses, vegetables, fruit plants, oil plants, roots
and tubers, herbs and spices, pseudo-cereals,
sugar crops and nuts, account for 73 percent of
all the germplasm conserved. The vast majority
(79 percent) of accessions are conserved as seed,
followed by conservation in field collections and
in vitro.

The international community has made great
strides in taking advantage of the Svalbard
Global Seed Vault (SGSV) as a long-term black-box
storage facility, especially benefiting from the
increased coordination and financial support for
packaging and shipment provided by the Crop
Trust and the Government of Norway. At the end
of 2022, approximately 41 percent of all ex situ
holdings were safety duplicated, a significant
increase from the 15 percent safety duplicated in
2014. Over 1 million accessions, or 43 percent of
the safety-duplicated holdings and 23 percent of
all accessions stored as seed, were deposited at
SGSV,? as compared to fewer than half a million
in 2014. This increase demonstrates that countries
are increasingly taking advantage of SGSV as a
long-term black-box storage facility. Although
field collections are especially vulnerable to
germplasm losses caused by pests, diseases or
natural disasters, the level of safety duplication
of germplasm conserved in field genebanks is
low overall (13 percent). The establishment of
a sustainable, long-term cryo-storage backup
for species that are vegetatively propagated
or produce recalcitrant seeds could prove as
successful for these species as SGSV has been
for species with orthodox seeds (Acker et al.,
2017). While this would require substantial initial
expenditure on infrastructure and research into
the methodologies needed at the species level,
the long-term running costs would be lower than

2 Further information at https:/www.seedvault.no
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those for maintaining field or in vitro collections.

Degree of uniqueness is estimated to be
around 37 percent of total holdings. Continued
rationalization efforts driven by molecular
techniques and improved information
management have resulted in some progress
being made at the country level and by
international genebanks with regard to unwanted
duplications. However, redundancy within and
among collections remains poorly documented
overall and requires continued attention. One
cause of concern is that a number of species are
conserved in only one or very few genebanks and,
therefore, failings in those genebanks could mean
a complete loss of the collections.

Overall, international collecting missions have
become less frequent as a result of increased
restrictions posed by national legislation. During
the 2011 to 2019 period, almost 250 000 samples
were collected by 366 institutes in 87 reporting
countries. A number of countries report having
strategies in place for targeted collecting and for
addressing missing genetic diversity, incomplete
ecogeographic coverage and incomplete coverage
of targeted taxa, including CWR, as well as for
trait-specific gaps, such as those for resistance
to pests and diseases. Although the acquisition
of germplasm through national collecting has
improved, many genebanks could still benefit
from more (and more targeted) collecting based
on gap analyses. Despite renewed interest in the
acquisition of CWR and WFP, the collection and
conservation of wild species often fail because of
the unavailability of staff specialized in relevant
disciplines such as taxonomy and phenology. In
the case of both CWR and WFP, in situ and ex situ
conservation need to be better integrated.

Germplasm health issues are becoming
increasingly important in the conservation,
distribution and use of PGRFA. The increased
movement of germplasm within and between
countries and continents increases the potential
spread of pests and diseases. Overall, awareness
of these issues as well as the actual management
of germplasm-health issues seem to have
improved during the reporting period. However,

many national genebanks still lack adequate
human and financial resources to properly
monitor germplasm health, and these limitations
greatly affect germplasm exchange.

Approximately one-third of the accessions
reported by countries were regenerated between
2012 and 2019, while 24 percent are in need of
regeneration, which remains one of the main
challenges for many countries and genebanks.
In particular, the regeneration of several wild
PGRFA and out-crossing species is problematic
for many genebanks.

Although documentation has been highlighted
as an essential part of genebank management for
many years, and despite the support provided,
including by the Crop Trust, many countries
still lack information systems for managing
their genebanks and thus struggle to document
passport and other genebank management
data. With the increasing availability of
improved open-source software for genebank
data management, such as the new Grin-Global
Community Edition (GG-CE), the situation shows
signs of improving. Standardized passport data
and Data Object Identifiers (DOIs) are increasingly
being used for germplasm exchange and for
cross-referencing germplasm in publications.
Greater efforts are still needed to train data
specialists and genebank managers to adopt and
use these improved systems.

There is also plenty of room for greater use
of barcoding and direct digitalization of data
in all areas of genebanking activity. In addition,
digitalization of old data from hard copies is
still required in some genebanks and should
be prioritized before the data are lost. Linking
databases to global portalsis enhancing germplasm
exchange and use but also facilitates compliance
with international reporting obligations, such as
those for SDG Indicator 2.5.1.a.

National genebanks in 87 reporting countries
distributed almost 1.3 million accessions between
2012 and 2019, with well over 90 percent of
these distributions made within the respective
country. The main recipients included national
agricultural research centres, farmers, NGOs and
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FIGURE 3.1

Geographical distribution of national genebanks holding more than 6 000 accessions, regional

genebanks and international genebanks
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Notes: The Nottingham Arabidopsis Stock Centre is not included. Arabidopsis thaliana is widely used as a model species for plant
biology research. In 2000, it was the first plant to have its genome sequenced. Refer to the disclaimer on page ii for the names and
boundaries used in this map. Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon by India
and Pakistan. The final status of Jammu and Kashmir has not yet been agreed upon by the parties. Final boundary between the
Republic of Sudan and the Republic of South Sudan has not yet been determined.

Source: FAO. 2023. World Information and Early Warning System on Plant Genetic Resources for Food and Agriculture (WIEWS). [Cited

19 December 2023]. https://www.fao.org/wiews/en/

the private sector.

As of 31 December 2021, materials under
the International Treaty’s Multilateral System
of Access and Benefit Sharing (MLS) totalled
over 2.3 million accessions, as reported by
76 Contracting Parties and 15 regional and
international centres (Article 15 bodies). The
MLS materials of the Contracting Parties and
Article 15 bodies account for about 54 percent
of their total ex situ holdings as reported for SDG
Indicator 2.5.1.a.

The number of botanic gardens in the world
is more than 3 000, about 20 percent more than
the number reported in 2009. Ten countries have
more than 100 botanic gardens each. At least 350
botanic gardens in 74 countries have associated

seed banks. The expansion of seed banks in
botanic gardens has led to an increase in research
on the seed physiology of wild species, which is
essential for determining seed-storage protocols.

m Acquisition of germplasm

Collecting germplasm in the wild or from
farmers’ fields is by default the most important
means of obtaining genetic diversity for ex situ
conservation. In the past, collecting efforts were
frequently undertaken to obtain regional
coverage of a given crop gene pool or to capture
crop diversity at large. However, this approach has
changed over the years, and there is now a clearer
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TABLE 3.1

Extent of different types of gaps in ex situ collections

Ex situ collection gaps (%)

Total Incomplete coverage Missing known Incomplete Incomplete biotic
number of targeted taxa, FV/LR or historical ecogeographical and abiotic stress
including missing varieties coverage resistance coverage
CWR

Genera 483 64 32 59 47
Mixed groups 174 72 33 73 26
Genebanks 326 70 55 62 45
Countries 89 93 79 85 65

Notes: Mixed groups include more than one genus or crop group. FV/LR = farmers’ varieties/landraces. CWR = crop wild relatives.Data

provided by 89 countries.

focus on filling taxonomic and trait-specific gaps
in collections and on collecting from areas where
target species have not yet been collected.

3.3.1 Germplasm acquired through
collecting
Targeted collecting based on gap analyses
The need for targeted collecting is reported for
483 genera and 174 mixed groups® conserved
in 326 genebanks in 89 countries (Table 3.1).
About 82 percent of these genebanks, located
in 79 countries, have a strategy in place for
identifying gaps in their collections; however
only 52 percent (in 61 countries) also have a
strategy in place for targeted collecting of the
missing diversity.

Incomplete coverage of targeted taxa, including
CWR, and incomplete ecogeographical coverage
are among the most frequently reported gaps in
genebank collections, applying to 66 percent and
62 percent of collections, respectively. FV/LR are,
however, relatively well collected: gaps in these
groups are reported for only 32 percent of the
conserved crop genera.® Gaps in the conservation
of biotic and abiotic stress resistance traits are

3 Mixed groups include more than one genus or crop group.

4 Calculated as the weighted averages of the figures for genera
and mixed groups in Table 3.1.

> As noted above.

HE THIRD REPORT ON THE STATE OF THE WORLD'S PLANT GENETIC RESOURCES FOR FOOD AND AGRICULTURE ‘

reported for 41 percent of collections,® leaving
scope for further collecting but also for greater use
of the available diversity for crop improvement.

Gap analysis has become an important tool for
planning targeted collecting missions to fill gaps
that cant be filled by accessing material from other
genebanks (Ramirez-Villegas et al., 2010, 2020).
The methodology used to identify gaps is reported
to be a comparison of stored material against
geographical references. This method was used
for almost 70 percent of the 2 608 taxa or groups
of taxa for which gaps had been identified. Other
frequently used approaches include comparing
existing collections with the mandate of the
organization or genebank.

Other motivations for collecting

A number of countries report the need to
increase the genetic diversity in collections,
either from a conservation’ or from a breeding
perspective® (including the need for specific traits
or characteristics). Jordan reports re-collecting
accessions that were collected in farmers’ fields
10 or 20 years previously to gather newly adapted

6 Calculated as the weighted averages of the figures for genera
and mixed groups in Table 3.1

7 For example, Azerbaijan, Brazil, Canada, Czechia, France,
Latvia, Lebanon, Myanmar, Niger, Norway, Philippines, South
Africa, Zambia.

8 Azerbaijan, Brazil, Chile, Poland.
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genetic diversity. Tajikistan reports collecting
materials to replenish accessions with low viability.
The loss of accessions from collections is also
mentioned.® A few countries report specifically
on wild species. Armenia mentions collecting
threatened wild species. Belarus expresses
concern about not being able to represent wild
species adequately in its collections. Brazil reports
collecting wild species of groundnut. Botswana
reports collecting wild species in general. Egypt
indicates that 1 percent of its holdings are wild
species. Guyana mentions that it has added a
wild species of cassava to its collection. Hungary
reports collecting wild species used as food plants.
Portugal reports that more attention has been
paid to wild species in specific ecological areas.

Global collecting efforts

A total of 249 920 collected samples, belonging to
1216 genera and 3 121 species from 167 botanical
families, are reported by 366 institutes
in 87 countries (Table 3.2). Collecting efforts were
significantly higher during the second reporting
period (2014 to 2019) than during the first (2012
to 2014)."° Additionally, 39 percent of the samples
collected during the 2012 to 2014 period were
added to medium- and/or long-term storage
facilities.”” During the 2012 to 2019 period, an
average of 31 240 samples were collected annually.'?

Collected samples by crop group

Table 3.3 shows the numbers of collected samples
for different crop groups. The crop group with the
highest number of collected samples is cereals,
which account for 29 percent of all collected
samples, followed by vegetables, pulses, fruit
plants, forages, oil plants, roots and tubers and
fibre plants. The remaining crop groups have

9 Guyana, Papua New Guinea, Philippines, Romania, Sweden,
Tajikistan, Trinidad and Tobago.

See Reporting process under Section 1.4.

Data on the percentage of collected samples successfully stored
under medium- or long-term conditions were not requested for
the 2014-2019 period..

The SoW?2 reported about 20 000 samples collected per year.
This figure cannot be fully compared with the current data in
view of the discrepancies in the number of countries reporting.

5

62 |

fewer than 10 000 samples each, with sugar crops
and nuts each having fewer than 1 300 samples.

Comparing these data with those presented in
the SoW2 shows that there has been an increase
in the proportion of samples of fruit and nut
plants' (+5 percent), oil plants (+4 percent), roots
and tubers (+3 percent), fibre plants (+3 percent)
and vegetables (+0.3 percent). It is noteworthy
that herbs and spices (including aromatic plants)
and medicinal and stimulant plants together
accounted for 5 percent of all the collected
samples, an increase from the 3 percent figure
reported in the SoW2. The share of pulses (or
food legumes) among the total samples collected
dropped by 7 percent, forages by 8 percent, and
cereals and pseudo-cereals' by 5 percent. These
results show greater overall effort being put into
collecting fruit and nut plants, oil plants, fibre
plants, and roots and tubers.

Samples collected by region

Collecting activities in the different regions and
subregions of the world, as reported by countries,
are presented in Table 3.4. Asia is the region
with the most collecting activities (54 percent of
the total number of samples). By far the largest
number of samples were collected in Eastern
Asia, which accounted for 46 percent of the total
number of samples collected in Asia and 25 percent
of those collected worldwide. The figures for Latin
America and the Caribbean were 50 982 samples,
or 20 percent of the global total.

Similar numbers of samples were collected in
Europe and sub-Saharan Africa, in each case
around 10 percent of the global total.

Samples collected by country

Among countries, China (59 847 samples), Mexico
(22 925), India (15 519), Brazil (9 169) and Ethiopia
(7 611) had the highest number of collected
samples. Nine countries'® report having collected

'3 Fruit and nut plants were grouped together in the Sow2.

4 Cereals and pseudo-cereals were grouped together in the
SoW2.

s Belarus, Cyprus, India, Iran (Islamic Republic of), Kenya, Mexico,
Poland, Portugal, Spain.
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TABLE 3.2
Summary of collecting activities, 2012 to 2019
Reporting periods Total
January 2012 July 2014 to January 2012 to
to June 2014 December 2019 December 2019
Number of countries 61 79 87
Number of taxa and samples collected
Families 119 159 167
Genera 598 1112 1216
Species 1234 2717 3121
Samples 49 909 200011 249 920
Average number of samples collected
/;\e/f;aeger number of samples collected 19 964 36 366 31240
?;/Errﬁ?yepneurr;l::: of samples collected per 327 460 359
TABLE 3.3
Collected samples by crop group, 2012 to 2019
Crop group All PGRFA Crop wild relatives Wild food plants
Species  Samples Samples  Species Samples  Samples Species Samples  Samples
(No.) (No.) (%) (No.) (No.) (%) (No.) (No.) (%)
Cereals 101 73097 29 73 2236 18 2 13 0
Vegetables 364 30981 12 126 1968 16 125 2502 47
Pulses 100 24936 10 62 1050 8 244 5
Fruit plants 364 24 444 10 70 1076 9 89 1917 36
Forages 456 17016 7 163 2238 18
Qil plants 35 15492 6 8 135 1 2 104 2
Roots and tubers 68 11761 5 34 756 6 3 18 0
Fibre plants 51 10 154 4 10 80 1
Ornamentals 555 8 058 3 26 65 1
Herbs and spices 184 4968 2 36 246 2 49 386 7
Stimulants 20 3892 2 3 203 2
Medicinal plants 540 3699 2 37 130 1
Pseudo-cereals 29 2315 1 8 67 1 5 161 3
Material plants 75 2057 1 2 3 0
Sugar crops 8 1284 1 6 153 1 1 1 0
Nuts 20 1138 1 5 12 0 5 10 0
Other 151 14 628a 6 42 2192b 17
Total 3121 249 920 100 mn 12610 100 281 5356 100

Notes: PGRFA = plant genetic resources for food and agriculture.
2 Mixed aggregations (13 321 samples), wild flora (1 237 samples) and unspecified taxa (47 samples).
b Unspecified taxa (1 980 samples). Data provided by 87 countries.
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TABLE 3.4

Regional and subregional breakdown of sample collection figures, 2012 to 2019

Regions and subregions

Northern Africa
Northern Africa
Sub-Saharan Africa
Eastern Africa
Middle Africa
Southern Africa
Western Africa
Northern America
Northern America

Latin America and the
Caribbean

Central America
Caribbean

South America
Oceania
Melanesia
Australia and New Zealand
Asia

Central Asia
Eastern Asia
South-eastern Asia
Southern Asia
Western Asia
Europe

Northern Europe
Eastern Europe
Southern Europe
Western Europe

Total

Note: Data provided by 87 countries.
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Countries  Species  Samples  Samples Crop wild relatives
(No.) (No.) (No.) (%)
Species Samples Species
(No.) (No.) (No.)

4 229 4 669 19 29 309 19
4 229 4669 1.9 29 309 19
21 389 24613 9.8 57 636 27
9 335 13484 5.4 48 408 23

2 3 344 0.1
3 46 546 0.2 4 8 5
7 72 10 239 4.1 9 220 1

1 4000 1.6

1 4000 1.6
15 790 50 982 20.4 78 1495 41
5 636 24988 10 51 359 28
2 92 583 0.2 3 27 2
8 133 25411 10.2 25 1109 "
2 8 5193 2.1 2 260 3
1 8 718 0.3 2 207 3

1 4475 1.8 53

24 1616 134 154 53.7 476 6011 166
3 50 2 506 1 " 163 5
3 63 61577 24.6 8 1494 1
4 133 21656 8.7 3 199 2
7 1069 39766 15.9 185 1824 115
7 577 8649 35 298 2331 54
20 793 26 309 10.5 179 3899 61
5 19 1357 0.5 30 138 9
5 452 4973 2 78 419 29
6 413 15 487 6.2 106 1212 34
4 46 4492 1.8 9 2130 5
87 3121 249 920 100 1 12610 281
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Wild food plants

Samples
(No.)

83
83
383
371

1892

788

1102
413
413

1820
79
343
64
988
346
765
2
146
528
69
5356
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germplasm from more than 150 species. The four
countries that collected the most interspecific
diversity were India (842 species), Mexico (635),
Cyprus (339) and Poland (248).

The genera collected by the largest number
of countries include Zea (50 countries), Solanum
(48 countries), Phaseolus (41), Capsicum, Cucurbita
and Cucumis (38 countries each) and Allium
and Vigna (37 countries each). Echeveria and
Solanum were the two genera with the highest
number of collected species (77 and 76 species,
respectively), followed by Allium (58 species),
Tillandsia (50), Trifolium (46) and Vicia (40). All
species of Echeveria and Tillandsia, which are
mainly used for ornamental purposes, were
collected in Mexico, whereas the two legume
genera Trifolium and Vicia were collected in 25
and 34 countries, respectively.

A number of countries received support
for collecting missions through international
projects, especially for the collecting of CWR. The
organizations providing this support included the
Crop Trust (Box 3.1), the Millennium Seed Bank
(MSB) (e.g. in South Africa), the Darwin Initiative
(in Madagascar and Zambia), FAO (Technical
Cooperation Programme projects in Armenia,
Lebanon, Namibia and Zimbabwe), the Islamic
Development Bank (in Namibia), the Global
Environment Facility (GEF) (in Ecuador), the United
Nations Development Programme (UNDP) (in
Lebanon), the International Fund for Agricultural
Development (IFAD) (in Namibia), the European
Union (also in Namibia),the development agency
of the United States government (in Kenya)
and CGIAR centres (e.g. the International Crops
Research Institute for the Semi-Arid Tropics
[ICRISAT] in the Niger, the United Republic of
Tanzania and Zimbabwe; the International
Center for Agricultural Research in the Dry Areas
[ICARDA] in Lebanon; the International Rice
Research Institute [IRRI] in the United Republic
of Tanzania; the International Maize and Wheat
Improvement Center [CIMMYT] in Azerbaijan;
Bioversity International in Papua New Guinea and
South Africa; and the World Vegetable Center
[WorldVeg] in Madagascar). Many of the CGIAR

centres have also conducted collecting missions
in the countries where they are located. The MSB
carried out collecting activities in 12 countries,
collecting a total of 418 samples of 176 CWR
taxa (Elinor Breman, personal communication).
Collecting CWR has been facilitated by new
tools and reference materials for conservation
planning (Magos Brehm et al., 2019; Engels and
Thormann, 2020).

Collecting crop wild relatives and wild food plants
CWR are wild taxa closely related to crops. They
continue to evolve in the wild and as such are
locally adapted and represent a potential source
of genes and alleles for enhancing crop resilience
to changing environmental conditions and human
needs. The genetic diversity of CWR is threatened
by, inter alia, climate change and the occurrence
of natural calamities, changes in land use, over-
grazing, nitrogen deposition and desertification
(FAO, 2017). Additional factors contributing to the
genetic erosion of CWR include lack of knowledge
about their biology, lack of adequate infrastruc-
ture for their ex situ cultivation and insufficient
funding for their conservation.

WEFP consist of a wide range of different species,
many of which play an important role in the
nutrition and food security of rural communities,
particularly during periods of food scarcity. WFP
may be closely related to domesticated species;
in such cases they are also considered CWR. Their
gene pools may, therefore, contribute to the
genetic improvement of crops. Likewise, crop gene
pools may contribute to their domestication. WFP
are threatened by overharvesting, overgrazing,
agricultural intensification, the expansion of the
agricultural frontiers, increased pesticide use and
habitat loss.

Most reporting countries carried out targeted
collecting of CWR and WFP. Sixty-two countries
report collecting a total of 12 610 CWR samples
belonging to 711 distinct species. Fifty countries
report collecting a total of 5 356 WFP samples
belonging to 281 distinct species. In general,
most of the collected WFP species are either
vegetables (47 percent of total samples) or fruit
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plants (36 percent). The average numbers of
samples collected per species is similar for CWR
and WFP (18 and 19, respectively), which is well
below the average number of samples per species
for all collected germplasm materials (80 samples
per species).

Countries that collected more than 700 CWR
samples during the reporting period include
Germany (2 120 samples),'® India (1 587 samples
from 162 species), Cyprus (1 016 samples from
233 species), China (881 samples from four species)
and Brazil (715 samples from four species).

The genera represented by the largest numbers
of collected CWR samples include Solanum,
with 966 samples or 8 percent of all collected
CWR samples, Oryza (687 samples), Aegilops
(541 samples), Lactuca (489), Trifolium (467),
Manihot (408), Medicago (385), Actinidia (335),
Lathyrus (299) and Vicia (288). These ten genera
accounted for 39 percent of all collected CWR
samples. Allium was collected in the largest
number of countries (18), followed by Solanum
(15), Trifolium (14), Aegilops and Medicago
(13 each), Avena, Lathyrus and Vicia (12 each), and
Melilotus, Malus and Hordeum (11 each).

Countries that collected more than 300 WFP
samples include Mexico (788 samples from
28 different species), India (791 samples from
100 species), Chile (555 samples from three species),
Ecuador (535 samples from six species), Papua New
Guinea (413 samples from three species of Musa),
Japan (343 samples of wild soybean) and Spain
(339 samples from 13 species).

The genera with the largest number of
collected WFP samples include Physalis (669 in
four countries), Lactuca (458 in nine countries),
Atristotelia (437 samples of A. chilensis, all collected
in Chile), Musa (417 samples from four wild
species, collected in Papua New Guinea and India),
Vaccinium (390 samples from five berry-shrub
species, collected in seven countries) and Solanum
(289 samples, collected in seven countries). Samples
of edible species of Allium were collected in the
largest number of countries (12), followed by

16 Data did not specify taxonomy.
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Lactuca (9). The nine highest-ranked WFP genera
accounted for 3 271 samples in total (55 percent
of all WFP samples collected).

The annual number of accessions of CWR and
WFP added to genebanks' during the period
1946 to 2020 is shown in Figure 3.2. While the
largest annual additions of CWR overall occurred
mainly between 1984 and 1993,"® the rate of
addition of these materials to ex situ collections
has remained relatively high since then. In the
case of WFP, there has been a positive trend
over the past 40 years, although numbers are
significantly lower than for CWR.

It is noteworthy that over 3 880 samples
belonging to 135 wild species assigned to the IUCN
categories of global major concern (IUCN, 2022),
namely Extinct in the Wild, Critically Endangered,
Endangered, Vulnerable and Near Threatened,
have been collected in 26 countries. Forty-five of
these species are CWR and 11 are WFP.

Sub-Saharan Africa

A number of countries' report a focus on local
minor crops and FV/LR, including roots and tubers,
and pulses. The possible loss of genetic diversity
via genetic erosion is mentioned by Ghana and
the Niger as a reason for collecting. Most of these
countries, as well as Madagascar, report collecting
CWR and WFP. Madagascar, the United Republic
of Tanzania, Zambia and Zimbabwe mention
collaboration with international organizations
and projects in the collecting of germplasm,
including germplasm from some major cereal
and pulse crops. Togo reports collecting cocoa
with assistance from the International Institute
of Tropical Agriculture (IITA).

<

Accessions added may have been from collecting missions or
from donations (Section 3.3).
The peak in 1990 is caused by the incorporation of more than
7 000 accessions of Avena CWR and almost 2 000 of Hordeum
CWR into the genebank of the Plant Gene Resources of
Canada, as well as more than 1 000 accessions each into the
genebanks of the National Small Grains Germplasm Research
Facility (USDA), the Western Regional Plant Introduction Station
(USDA), ICARDA and CIMMYT.
9 Benin, Botswana, Eritrea, Ethiopia, Ghana, Kenya, Namibia,
Mali, South Africa, Uganda, Zambia, Zimbabwe.

©
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FIGURE 3.2

Number of accessions of crop wild relatives (light green) and wild food plants (dark green) added to

ex situ collections, 1946 to 2020
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Source: FAO. 2023. World Information and Early Warning System on Plant Genetic Resources for Food and Agriculture (WIEWS). [Cited

19 December 2023]. https://www.fao.org/wiews/en/

Northern Africa

Egypt, Tunisia and the Sudan report collecting
CWR, the two latter countries indicating that this
involved assistance from international centres.
Tunisia mentions that its national genebank has
used the focused identification of germplasm
strategy (FIGS) technique to set ecogeographic
collecting priorities. The Sudan mentions training
staff on sample collecting with the help of the
Crop Trust and MSB. Morocco reports collecting
samples from 77 species, many of them spices.

Latin America and the Caribbean

Cuba reports that only 40 percent of its research
institutes provided feedback on collecting activities
and that Manilkara and Theobroma were the two

most important targeted genera. Trinidad and
Tobago reports collecting local crops to better
prepare for the impact of climate change and in
order to replace accessions lost from the collection.

Among the four reporting countries from
Central America, El Salvador, Guatemala and
Mexico report collecting CWR. Mexico reports
that 40 percent of the 23 000 samples collected
were CWR. All three countries also mention local
and/or native species of field and horticultural
crops. Costa Rica reports collecting samples of
maize, beans and rice.

South American countries report collecting
a large variety of crops and species. Argentina
reports focused collecting of Prosopis and Solanum
gene pools. Chile reports targeting native species
such as Chilean guava (Ugni molinae) and potato.
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Box 3.1

The global crop wild relative project coordinated by the Global Crop Diversity Trust

One important source of collected crop wild relative (CWR)
samples has been the Global Crop Diversity Trust project
“Adapting Agriculture to Climate Change: Collecting,
Protecting and Preparing Crop Wild Relatives”, which was
funded by the Government of Norway and ran from 2011
to 2021 (Crop Trust, 2022). The project covered collecting
activities, regeneration of collected samples, evaluation
and pre-breeding activities for 19 selected CWR, and also
addressed capacity building. The project’s collecting activities
were based on a comprehensive inventory, a detailed global
gap analysis and a priority-setting procedure for selecting
the target species. Collecting activities were undertaken
between 2013 and 2019 by 47 partner institutions jointly
with the Millennium Seed Bank (MSB).

A total of 4 587 seed samples were collected from
25 gene pools selected by scientists from 25 countries
across four continents, covering 27 families and at least
355 taxa and 321 species (Eastwood et al., 2022). Eighty-
five of the species were new to the MSB, and the seeds
of 13 of the taxa had not previously been available under
the Multilateral System of the International Treaty on Plant
Genetic Resources for Food and Agriculture.

The materials collected were deposited in 30 genebanks
in the partner countries as well as in some additional

Colombia and Ecuador report collecting local
cocoa, Passiflora and Annona and other fruit-tree
species. Guyana mentions that it prioritized native
species such as avocado, pineapple and sweet
potato, and local breadfruit varieties. Ecuador
mentions collecting CWR. Uruguay reports
collecting CWR and WFP.

Northern America

Canada was the only country from this region
that reported on collecting activities. According
to its narrative report,?° more than 8 500 samples
were collected from 218 taxa, predominantly
species native to Canada, many of them forages.

20 These data are not reflected in the database used for the
analysis of this section (Table 3.4).
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national genebanks. Duplicates were sent to MSB for
long-term conservation. A third subsample consisting of
3 279 unique accessions was sent to six of the CGIAR
centres and four national genebanks for regeneration and
safety duplication. Backup storage at the Svalbard Global
Seed Vault will be the responsibility of the recipients of the
third subsample.
Other important outputs from the project include:
e the inventory, which is a comprehensive master list
of 1667 globally important CWR taxa of 173 crops,
covering 37 families, 108 genera and 192 species;* and

a searchable, curated occurrence dataset containing
5 647 442 records, including 3 022 064 records for
the 29 priority genera and 375 602 records for the
445 priority CWR taxa within these genera.®

Source: Crop Trust. 2022. Crop wild relatives. In: Crop Trust. Bonn, Germany.
[Cited 4 June 2022]. https://www.croptrust.org/work/projects/crop-wild-
relatives/; Eastwood, R.J., Tambam, B.B., Aboagye, L.M., Akparoy, Z.I., Aladele,
S.E., Allen, R., Amri, A. et al. 2022. Adapting agriculture to climate change: A
synopsis of coordinated National Crop Wild Relative Seed Collecting Programs
across five continents. Plants, 11(14): 1840.
https://doi.org/10.3390/plants11141840

¢ Further information at http:/www.cwrdiversity.org/checklist
® Further information at https:/www.cwrdiversity.org/checklist/cwr-
occurrences.php

CWR of Linum, Helianthus, Lupinus and Hordeum
were also collected. In addition, 200 samples of
Avena were collected as part of the Crop Trust-
coordinated Crop Wild Relatives Project, and these
were recently added to the global Avena base
collection maintained by the national genebank.
Lonicera caerulea (blue-berried honeysuckle) was
collected jointly with the N.I. Vavilov All-Russian
Institute of Plant Industry (VIR), Saint Petersburg.

Asia

Asia reported the highest number of CWR
samples collected. Armenia, Azerbaijan, Jordan
and Lebanon report collecting CWR and
some local or native field crops and fruit-tree
species. In addition to the support provided

HE THIRD REPORT ON THE STATE OF THE WORLD'S PLANT GENETIC RESOURCES FOR FOOD AND AGRICULTURE



THE STATE OF EX SITU CONSERVATION

by international organizations, including FAO
and MSB, some foreign private companies
also supported collecting in a few countries.
Jordan mentions re-collecting crops, especially
vegetable crops that have been stored for an
extended period to capture the effects of more
recent evolutionary changes. Yemen indicates
that it has been able to collect germplasm
materials despite the ongoing war, primarily
thanks to project funding from the International
Treaty’s Benefit-sharing Fund (FAO, 2023b).

All three Central Asian countries that provided
country narratives mention the collecting of
native crop gene pools, including Lactuca, Allium,
Brassica, Daucus, Hordeum, Aegilops and Spinacia
turkestanica. Tajikistan reports genetic erosion in
many of its traditional crops and CWR, and that
it has conducted targeted collecting missions
for cereals, legumes, nuts and fruit-tree species.
Uzbekistan reports that it has mainly collected
cereals, fruit crops and grapevine, all gene pools
with significant local diversity.

Bangladesh and India report a focus on CWR
and local minor crop varieties. In India, the need
to increase preparedness for climate change has
reportedly been an important motive and criterion
for prioritizing species. India also mentions that
there is a need to collect diversity in Central Asian
countries, especially of vegetables and fruits
species. Nepal reports adopting a “red listing of
landraces” approach as a basis for successfully
collecting threatened materials.

Indonesia reports that close cooperation
between its extension service and research and
university stakeholders has improved collecting
activities significantly. Malaysia, Myanmar and
the Philippines report that they have collected
local rice landrace varieties as well as other crops
and CWR. The Philippines notes that it has had to
undertake a major re-collecting effort to replace
accessions lost because of a fire and flooding at
its national genebank and that it has undertaken
extensive training of staff at several institutions.
It further notes that the dramatic spread of
commercial varieties of vegetables, legumes and
maize in the country is threatening local PGRFA

and that the release of genetically modified maize
varieties means that there is an urgent need to
collect traditional varieties.

Japan reports that its isolated location relative
to the Asian continent means that it has strict
quarantine measures for plant materials and that
these hamper the collecting and introduction
of germplasm from abroad. Mongolia reports
collecting native wild species used for pasture,
fodder and medicinal purposes.

Oceania

Papua New Guinea reports that it focuses on
collecting cultivated and wild banana diversity
to fill gaps in its collection and that it has also
collected sweet potato and sugarcane samples.

Europe

Relatively limited collecting activities were
reported from this region, although in terms of
numbers of CWR samples collected Europe ranks
second after Asia. Portugal reports that it focuses
on vegetatively propagated species, namely fruit
and olive trees, grapevines and hops. It also
mentions that more importance has been given
to CWR and to threatened species, and that more
training is needed. Serbia mentions that it has
been able to identify some collection gaps and
to fill these through targeted collecting. Spain
reports that most of the institutes that answered
an internal survey have strategies in place for
filling gaps identified in their collections.

Most Eastern European countries report
collecting species for which gaps in collections
have been identified. Czechia mentions that
it has identified diversity hotspots as part of its
priority-setting activities and has carried out five
CWR missions. Hungary, Poland, the Republic
of Moldova and Romania also report targeted
collecting of CWR species. In the Republic of
Moldova, this was done on the basis of an
inventory of CWR in forest ecosystems. Romania
reports that its national genebank has carried out
collecting missions for vegetables in Bulgaria and
the Republic of Moldova.
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Most Northern European countries report
collecting efforts focused on local and minor crops
and forage species. Finland, Norway and Sweden
mention collecting activities aimed at addressing
identified gaps and/or increasing the geographical
representation of taxa in their collections. Norway
and Sweden report re-collecting accessions that
have been lost or need to be replaced. Denmark,
Estonia, Finland, Germany, the Kingdom of the
Netherlands, Norway, Sweden, Switzerland and
the United Kingdom report collecting CWR.

The Kingdom of the Netherlands reports that
its national genebank, the Centre for Genetic
Resources (CGN), has carried out international
collecting missions in Armenia (asparagus and
lettuce), Azerbaijan (asparagus and lettuce),
Uzbekistan (carrot, melon and lettuce),
Kyrgyzstan (carrot) and Jordan (lettuce). France
mentions that botanic gardens have conducted
focused collecting of genetic resources that are
threatened with extinction. Germany reports that
more than 400 advanced cultivars were deposited
in its national genebank after they lost variety
protection status.

International research centre genebanks

The 11 CGIAR international agricultural
research centres and WorldVeg report collecting
22 327 samples of more than 30 crops or crop
gene pools in 34 countries in five regions during
the reporting period. In many instances, these
collecting activities were undertaken by the
respective country’s national agricultural research
system. The centre that collected the most samples
was ICARDA (a total of 6 614 samples of ten crop
gene pools in three regions), followed by ICRISAT
(a total of 6 210 samples of three crop gene
pools in three African countries), IITA (a total
of 4 321 samples of six crop gene pools in three
African countries) and AfricaRice (1 996 samples of
one crop gene pool in eight African countries). Two
centres (CIMMYT and the International Livestock
Research Institute [ILRI]) did not conduct any
collecting themselves but participated, along with
six other centres, in the Crop Wild Relatives Project
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coordinated by the Crop Trust and supported by
the Government of Norway. IRRI did not actively
participate in collecting missions but reports that
it received samples collected under the Crop Wild
Relatives Project.

The regional origin of the samples collected
by the international centres is as follows: sub-
Saharan Africa — 13 993 samples or 63 percent of
the total; Europe — 3 761 samples or 17 percent;
Asia — 3 340 samples or 15 percent; Latin America
and the Caribbean - 631 samples or 3 percent;
Northern Africa — 400 samples or 2 percent; and
Oceania - 202 samples or 1 percent. It should
be noted that 22 percent of the samples were
collected in the countries where the respective
international research centres are located.

3.3.2 Germplasm acquired via
donations and other means
In addition to acquisition through collecting,
germplasm samples can also be acquired by
genebanks through exchange with other
genebanks or institutions, through accession
management (for instance by splitting mixed
accessions into uniform components) or from
research and breeding programmes (single seed
descent populations, breeding lines, etc.).

Country and international situation

Eight countries report germplasm acquisition
activities other than through collecting, for example
through repatriation of lost materials (Botswana,
Estonia, Lebanon, Togo and Tunisia), accepting
breeding materials from researchers, receiving
traditional varieties from farmers’ groups (Belarus
and Finland) and through donations of materials
from other institutions in the country (from public
research programmes [Canada]l and advanced
cultivars from the Federal Plant Variety Office
[Germany]). Between 2009 and 2022, the genebanks
of the CGIAR, WorldVeg and the International
Center for Biosaline Agriculture (ICBA) added
more than 132 000 accessions to their holdings
that they received through collecting or through
donations. Of these, 9 percent are wild samples,
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44 percent are FV/LR and the others are research
materials, improved varieties and germplasm of
unknown biological status. Over the same period,
the genebanks of the Nordic Genetic Resource
Center, the Centre for Pacific Crops and Trees
(CePaCT), and SADC added 5 070, 1 020 and 652
accessions, respectively, to their holdings.

3.3.3 Summary assessment

The number of samples collected per year
increased from 20 000 during the reporting
period for the SOW2 to more than 31 000 samples
during the SoW3 reporting period. Many
countries report that collecting has focused on
vegetables, fruit plants, ornamentals, herbs and
spices, and medicinal plants, including FV/LR or
wild species. More than 3 000 distinct species were
collected during the reporting period.

Collecting efforts over the reporting period
show a clear trend towards national rather
than international activity. The trend away from
international collecting may have been caused
by the increasing restrictiveness and complexity
of the legal requirements that non-national
entities must meet if they intend to collect genetic
material within a country.

Overall, the number of species of CWR and WFP
collected declined over the past decade, although
interest has increased, especially because of
initiatives such as the above-mentioned project
coordinated by the Crop Trust. These efforts
have also improved the quality of CWR and
WEFP collecting. However, many countries still
have problems carrying out targeted collecting
without technical and scientific assistance and
financial support.

Acquisitions through donations and other
means were not well reported, and information
on them is limited. However, some countries
report receiving accessions through repatriation
and donations from farmers’ groups, breeding
programmes and other institutions. The CGIAR
genebanks received a substantial number of
accessions through donations, but specific details
are not available.

Types and status of ex situ
collections

3.4.1 National and international
genebanks

According to the report of SDG Indicator 2.5.1.a,
5 941 616 accessions from 7 320 genera and
51 509 species are conserved in ex situ collections
by 116 countries, four regional genebanks and
13 international genebanks. National genebanks
hold 84 percent of all germplasm conserved, the
international centres hold 15 percent and the
regional centres hold one percent. Accession
holdings in 2022 reflect an increase of 10 percent
over 2014 (Figure 3.3). Overall, the increase was
distributed roughly equally among the different
crop groups.

The holders of the five largest ex situ collections
of selected crops and the percentage increases
between 2014 and 2022 are shown in Table 3.5.
The crops with the largest number of accessions
maintained ex situ are wheat, rice and barley, with
a combined total of almost 1.7 million accessions.
Global holdings for Triticum grew by 19 percent
between 2014 and 2022. CIMMYT holds the largest
share globally (19 percent; 145 039 accessions),
while the Australian Grains Genebank, Agriculture
Victoria (AGG Australia) holds the largest national
collection with 84 464 accessions (11 percent of
the total). IRRI holds 26 percent of the global
total for rice (over 132 500 accessions), while
the National Bureau of Plant Genetic Resources
(NBPGR), India, has the largest national collection
with 112 593 accessions (22 percent of the total).
The increase in global rice holdings between 2014
and 2022 was 9 percent. Plant Gene Resources of
Canada (PGRC), AGG Australia and the National
Small Grains Collection (NSGC), the United
States, together have 30 percent of global barley
holdings (a combined 118 766 accessions), while
ICARDA holds 8 percent (32 482 accessions).

Other large international cereal holdings
include ICRISAT's collections of sorghum
(25 percent of global holdings), pearl millet
(49 percent) and finger millet (24 percent). The
largest national collection of sorghum is held by
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FIGURE 3.3

Contribution of crop groups to total ex situ collections in 2014 and 2022
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Notes: Number of accessions in 2014 = 5 384 351 and in 2022 = 5 941 616. 2022 percentages that are higher than the 2014 equivalents

are shown in red.

Source: Elaborated from FAO. 2023. World Information and Early Warning System on Plant Genetic Resources for Food and Agriculture

(WIEWS). [Cited 19 December 2023]. https:/www.fao.org/wiews/en/

the Plant Genetic Resources Conservation Unit,
Southern Regional Plant Introduction Station,
Georgia, the United States (45 794 accessions), and
the largest collection of pearl millet by NBPGR,
India (8 482 accessions). The global totals for these
crops increased by 15 percent and 21 percent,
respectively, between 2014 and 2022.

CGIAR genebanks conserve global collections
of major staple crops and are therefore often
repositories for the largest numbers of accessions
for these species. Bioversity International
maintains almost 1 700 accessions of banana,
26 percent of global holdings. CIAT holds the
largest bean and cassava collections. In addition
to the largest collection of Triticum, CIMMYT
also maintains the largest holding of maize, with
just over 32 000 accessions (14 percent of global
holdings). The International Potato Center (CIP) has
the largest holdings of potato (8 390 accessions)
and sweet potato (6 281 accessions). ICARDA
maintains the largest collections of broad bean
and lentil, the fifth largest holding of wheat and
the fourth largest of pea. In addition to sorghum,
pearl millet and finger millet, ICRISAT also
conserves the largest collections of chickpea and

2
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groundnut as well as the second largest collection
of pigeonpea. lITA holds the largest cowpea and
yam collections worldwide and the second largest
cassava collection. Another international centre,
WorldVeg, conserves the largest collections of
tomato, capsicum and winged bean, and the
second largest collection of eggplant. CePaCT
holds the world’s largest collection of taro
(31 percent of total germplasm).

For the other food crops listed in Table 3.5,
the largest collections are held by national
genebanks. For example, the largest collection
of oats is in Canada, pea in Australia, cucurbits in
Brazil, pigeonpea in India, teff (millet) in Ethiopia,
lettuce in the United States and the Kingdom of
the Netherlands, olives in Italy, grapes in Portugal,
common millet and prunus in the Russian
Federation, and soybean, apple, hazelnut, mango
and pistachio in the United States. The largest
collections of sunflower are found in the United
States, France, the Russian Federation, Brazil and
India. The largest collections of sugar beet are in
the United States, Germany, Japan, Poland and
Hungary. The largest sugarcane holdings are
in Cuba, Japan, Colombia, Bangladesh and the
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United States. The largest national collections
of coffee are found in Ethiopia, France, Ecuador
and Portugal. The regional Center for Tropical
Agricultural Research and Higher Education
(CATIE) holds the second largest collections of
coffee and cocoa, with 19 percent and 15 percent
of global holdings, respectively, as well as the
largest collection of peach palm (44 percent of
global holdings).

The "other crops” category includes fibre
and forages. Three institutes in Uzbekistan hold
17 percent, 14 percent and 9 percent of the global
holdings of cotton, respectively. The United States
conserves 15 percent and NBPGR India conserves
14 percent of global cotton accessions. The largest
national collections of forage crops are held
in Australia (clover and medicago) and Poland
(fescue and orchard grass).

Germplasm holdings in national genebanks

According to the 2022 report on SDG Indicator
2.5.1.a, 4 976 565 accessions are conserved in
collections under medium- and long-term storage
conditions in national genebanks?' in 116 countries.
These accessions represent 7 281 genera and 50 990
species from 394 families. Appendix 1 provides an
overview of national holdings, including the total
number of genera and species.

Ten countries hold more than 100 000 accessions
(Table 3.6).?2 The United Kingdom, the United
States, Germany, Australia, Spain and Kenya
conserve the highest levels of taxonomic diversity.
Eighteen genebanks in 13 countries® conserve
more than 1 000 species, ranging from 1 090 to
4 233. In addition to these, by far the largest
number of species (34 834) are conserved by the

SDG Indicator 2.5.1.a monitors all accessions in base collections
conserved in medium-term or long-term conservation facilities,
and unique accessions stored in active collections under
medium-term or long-term conditions that will eventually
become part of national base collections.
22 The numbers reported for the United Kingdom include
the specialized research collection held at the Nottingham
Arabidopsis Stock Centre.
Australia, Belgium, Bulgaria, Germany, Greece, India, Israel,
Kenya, New Zealand, Poland, Russian Federation, Spain,
United States.

MSB at the Royal Botanic Gardens, Kew, United
Kingdom. Although this collection mainly focuses
on the world’s wild flora, it includes numerous
CWR and WFP.

It is important to note that 44 percent (22 631)
of all species conserved worldwide are represented
by only one accession and that only 14 percent
(7 203) are represented by ten or more accessions.
Furthermore, 4 871 accessions maintained
in 73 national genebanks and 185 accessions in
four international and one regional genebank
have not been taxonomically classified. About
111 870 accessions maintained in 369 genebanks
have been taxonomically classified/identified
at the genus level only. Of these, more than
100 950 accessions are in 327 national genebanks,
with the others in regional and international
genebanks (1525 and 9 395 accessions, respectively).
Among samples from wild plants, taxonomic
identification at the species level is lacking for
21 264 accessions belonging to 1 368 genera in
198 national genebanks, 64 accessions belonging
to 14 genera in three regional genebanks, and
5 002 accessions belonging to 185 genera in ten
international genebanks.

Europe has the largest number of genebanks
(445 or 52 percent), followed by Latin America and
the Caribbean (203 or 24 percent) and Asia (104 or
12 percent). Sub-Saharan Africa has 54 genebanks
(6 percent), Northern America 30 (4 percent),
Oceania 11 (1 percent) and Northern Africa five
(1 percent) (Table 3.7).

Germplasm holdings in international genebanks
The genebanks of the CGIAR international
centres (AfricaRice, Bioversity International, CIAT,
CIMMYT, CIP, ICARDA, ICRISAT, IITA, ILRI, IRRI and
the World Agroforestry Center [ICRAF]), WorldVeg
and ICBA manage germplasm collections on behalf
of the world community. These collections consist
predominantly of materials that are in the public
domain and under legal arrangements with the
International Treaty, and they largely represent
species that are included in the International
Treaty’s Annex 1.
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TABLE 3.6

Countries conserving the ten largest numbers of accessions, genera or species

Country Genebanks Accessions Genera Species

United Kingdom 10 847 653 (1) 5885 (1) 35284 (1)
United States 27 584 724 (2) 2532 (2) 13362 (2)
India 1 424812 (3) 828 (4) 1793(9)
Australia 2 297 198 (4) 557 (13) 2950 (4)
Japan 1 227052 (5) 355 (28) 989 (22)
Brazil 26 208 129 (6) 565 (11) 1746 (10)
Russian Federation 1 200717 (7) 216 (39) 1158 (17)
Germany 48 183 662 (8) 812 (6) 3427 (3)
Canada 3 120 975 (9) 294 (32) 1059 (18)
Ukraine 55 107 675 (10) 500 (14) 1522 (13)
Spain 38 78782 (12) 746 (7) 2530 (5)
Mexico 59 78 336 (13) 559 (12) 1973 (8)
Bulgaria 3 69623 (17) 575 (10) 1696 (11)
Kenya 1 51405 (21) 1013(3) 2525 (6)
Israel 3 27239 (34) 680 (9) 1628 (12)
Greece 13 9570 (54) 696 (8) 1468 (14)
Belgium 12 9311 (55) 825 (5) 1983 (7)

Note: Numbers in parenthesis indicate the country ranking in terms of accessions, genera and species conserved.

Germplasm holdings in international genebanks
total 906 949 accessions from 673 genera and
3 323 species from 205 countries and territories
of origin. The CGIAR collections of CIMMYT
(maize, wheat), ICARDA (dryland cereals, grain
legumes, temperate forages), ICRISAT (sorghum,
millets, grain legumes) and IRRI (rice) all conserve
more than 100 000 accessions each. The CGIAR
genebanks hold 823 080 accessions of 571 genera
and 2 995 species from 202 countries and
territories of origin.

The WorldVeg genebank maintains the world’s
largest public vegetable germplasm collection,
which has 68727 accessions belonging to 140 genera
and 325 species from 146 countries. WorldVeg
holds the world’s largest collections of Solanum
(14 377 accessions, including tomato and eggplant)
and Capsicum (8 548 accessions) and the fourth
largest collection of Glycine (13 794 accessions).
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The ICBA genebank focuses on germplasm with
a proven or potential salinity tolerance and
comprises 15 142 accessions belonging to 96 genera
and 277 species from 159 countries. The centre
holds the third largest Chenopodium collection
(1 306 accessions) worldwide.

Germplasm holdings in regional genebanks

Many regional genebanks maintain important

collections. Examples of such institutions include

the following.

e The Nordic Genetic Resource Center (NordGen)
conserves 33 306 seed samples from a range of
crops, comprising 212 genera and 432 species
from 81 countries. Wild materials represent 22
percent of its holdings, FV/LR 12 percent and
advanced cultivars 14 percent; the others are
research materials.

TURE
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TABLE 3.7

Number of national genebanks, accessions, genera and species stored, by region and subregion

Regions and subregions (number of countries)

Northern Africa (5)

Accessions

130 391 (3%)

Northern Africa (5) 130 391
Sub-Saharan Africa (23) 214 871 (4%)
Eastern Africa (9) 167 020
Southern Africa (5) 16 449
Western Africa (9) 31402
Northern America (2) 705 699 (14%)
Northern America (2) 705 699

Latin America and the Caribbean (19)

476 387 (10%)

Central America (7) 85907
Caribbean (2) 20522
South America (10) 369 958
Oceania (3) 336 282 (7%)
Melanesia (1) 2940
Australia and New Zealand (2) 333342
Asia (26) 1041069 (21%)
Central Asia (3) 75582
Eastern Asia (2) 246 645
South-eastern Asia (6) 98 241
Southern Asia (7) 523330
Western Asia (8) 97 271
Europe (37) 2 071 866 (42%)
Northern Europe (9) 861757
Eastern Europe (10) 667 893
Southern Europe (12) 236 465
Western Europe (6) 305 751
Total 4976 565

e CATIE conserves about 6 120 orthodox seed

Genera Species Genebanks
649 1431 5(1%)
649 1431 5

1375 3640 54 (6%)
1075 2767 25
455 857 7
294 470 22
2 555 13 544 30 (4%)
2 555 13 544 30
1432 5049 203 (24%)
641 2122 90
386 714 19
992 3010 94
759 3690 11 (1%)
35 40 8
738 3661 3
1770 5981 104 (12%)
17 269 10
359 1009 2
330 563 38
957 2178 31
1020 3428 23
6307 40 494 445 (52%)
5890 35354 63
1056 4576 136
1207 4511 125
1364 5418 121
7 281 50 990 852

accessions belonging to 58 genera and
91 species, and about 4 800 field genebank
accessions belonging to 159 genera and
230 species, including coffee, cocoa and
fruit trees. It holds the second largest
collections of Cucurbita (2 114 accessions),
Coffea (1 990 accessions) and Theobroma (1
242 accessions). Germplasm held at CATIE

e The

originated from 72 countries, and 87 percent
of it comprises FV/LR.

Southern African Development
Community Plant Genetic Resources Centre
(SPGRC) genebank maintains approximately
11 326 accessions belonging to 41 species in
its base collection deposited by its 12 member
countries. About 98 percent of its holdings
are FV/LR.
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e CePaCT ensures efficient long-term
conservation of a broad range of genetic
diversity of key food crops in the Pacific
region, mostly in the form of in vitro
collections. These comprise 2 520 accessions of
18 genera and 23 species from 54 countries,
including taro, yam, sweet potato and
coconut. Its Colocasia collection is the
largest in the world (1 303 accessions) and
its Dioscorea collection is the fourth largest
(356 accessions). The germplasm conserved
at CePaCT comprises FV/LR (89 percent) and
research materials (11 percent).

3.4.2 Source of samples in genebanks

Country of origin is known for approximately
77 percent of the 4 292 070 accessions in national

TABLE 3.8

genebank holdings (excluding the Nottingham
Arabidopsis Stock Centre). Of these, about
40 percent originated in the country where the
collection is maintained (Table 3.8). Country
of origin is documented for 88 percent of all
wild materials conserved, 91 percent of FV/LR
and 78 percent of advanced cultivars.

Aside from the country of origin, the source
of germplasm in collections was known for
about 59 percent of holdings in both 2014 and
2022. Over the period between these dates,
the largest variations occurred in the relative
importance of germplasm sourced from wild
habitats (-2.7 percent), from seed companies
(-1.7 percent) and from institutes, experimental
stations, research organizations and genebanks
(+4.0 percent), reflecting increased exchange of

Number of accessions conserved in national genebanks by subregion, and percentage of accessions
that originated in the country where the collection is held

Region Subregion

Northern Africa Northern Africa
Eastern Africa

Sub-Saharan Africa Southern Africa
Western Africa
Northern America Northern America

Central America
Latin America and the

Caribbean Caribbean

South America
Oceania Melanesia
Australia and New Zealand
Central Asia
Eastern Asia
Asia South-eastern Asia
Southern Asia
Western Asia
Northern Europe
Europe Eastern Europe
Southern Europe
Western Europe

World

Total number of
accessions*

Percentage originating in
the country where held

130 391 572
167 020 825
16 449 99.7
31402 86.1
705 699 24.0
85907 95.1
20522 51.0
369 958 36.8
2940 83.9
333342 13.9
75 582 18.6
246 645 0.6
98 241 7.1
523330 73.8
97 271 94.1
177 262 14.4
667 893 25.7
236 465 65.1
305 571 25.2
4292 070 39.5

Note: *The collection held by the Nottingham Arabidopsis Stock Centre is excluded.
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germplasm between conservation and research
centres (Figure 3.4).

3.4.3 Biological status of crop
germplasm accessions stored
in genebanks
The following categories are used to report the
biological status of germplasm: wild samples
(populations) from nature; FV/LR; breeding
or research materials; and advanced cultivars
(Alercia, Diulgheroff and Mackay, 2015; Alercia
et al., 2020). Figure 3.5 shows the proportions of
the biological-status categories among the ex situ
germplasm collections reported in 2014 and 2022.
Table 3.9 presents data on the biological status
of samples maintained in national genebanks

FIGURE 3.4

(summarized by region) and in regional
and international genebanks. On average,
biological status is documented for 72 percent
of the accessions conserved, ranging from 51
percent in Latin America and the Caribbean
to 88 percent in Northern Africa, and from 90
percent in international centres to 98 percent
in regional centres.

Wild materials

For the purposes of this report, wild PGRFA
include CWR, WFP and other wild flora.
Accessions classified as wild materials make up
19 percent of all global accessions for which
biological status is documented.

Sources of accessions in genebank collections in 2014 and 2022

0.5%
0.8%

Wild habitat
Farm or cultivated habitat*
Market or shop

Institute,
experimental station,
research organization,
genebank**

Seed company

® Weedy,
disturbed or ruderal habitat

1.0%

Notes: Data cover international, regional and national genebanks except the Nottingham Arabidopsis Stock Centre. The size difference
in the charts represents the growth in the numbers of accessions held ex situ and documented for this descriptor between 2014 and
2022. *Accessions of farmers’ varieties/landraces that have been reported without collecting source information are included in this
category. **Accessions of breeding/research materials that have been reported without collecting source information are included in

this category.

Source: FAO. 2023. World Information and Early Warning System on Plant Genetic Resources for Food and Agriculture (WIEWS). [Cited

19 December 2023]. https://www.fao.org/wiews/en/

THE THIRD REPORT ON THE STATE OF THE WORLD'S PLANT GENETIC RESOURCES FOR FOOD AND AGRICULTURE ‘ 79




FIGURE 3.5
Biological status of samples in ex situ collections in 2014 and 2022

18.7%

25.1%

@ Wild samples

® Farmers'varieties/landraces

41.5%

39.8% ® Breeding/research materials

Advanced cultivars

Notes: The percentages are based on reported national and regional/international collections totalling 3 187 555 and 3 849 688
accessions in 2014 and 2022, respectively (excludes collections from the Nottingham Arabidopsis Stock Centre and missing values).
Source: FAO. 2023. World Information and Early Warning System on Plant Genetic Resources for Food and Agriculture (WIEWS).
[Cited 19 December 2023]. https://www.fao.org/wiews/en/

TABLE 3.9
Biological status of samples in ex situ collections, by region

Biological status (%)

?ﬁg.'%? countries) acc:‘s)stiilns* Wild samples Farmlers' varieties/ Breeding/r.esearch ?:1"')&:2325/
andraces materials P s

Northern Africa (5) 114 365 12 41 46 1
Sub-Saharan Africa (22) 172904 6 87 6 2
Northern America (2) 542 482 27 19 26 29

K]
.g tztrii’;ﬁe’gsr(iﬁ)a"d the 245 100 14 4 21 2
= Oceania (2) 268 486 31 15 42 12
Asia (26) 572 209 12 43 37 8
Europe (36)** 1059 211 22 32 20 26
Regional genebanks 57 194 13 47 32 8
International genebanks 817737 15 58 20 7
Grand total 3849 688 19 40 25 16

Notes: *With documented biological status. **Collection from the Nottingham Arabidopsis Stock Centre not included.
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Crop wild relatives

CWR are estimated to make up 9 percent of total
holdings and 76 percent of all wild samples?*
(547 796 accessions) (Table 3.10). CWR holdings
include 429 genera and 6 101 species, maintained
across 428 genebanks in 104 countries and three
regional and 13 international genebanks. The
number of CWR accessions conserved ex situ
increased by 17 percent between 2014 and 2022,
and the number of species increased by 8 percent.
Eleven countries®® maintain collections of CWR,
which vary between 10 168 and 80 813 accessions
each, accounting altogether for 64 percent of
all CWR accessions conserved ex situ globally.
Regional and international genebanks conserve
19 percent of all CWR germplasm; the equivalent
figure was 16 percent in 2014. The international
centres holding the largest numbers of CWR are
ICARDA (almost 32 000 accessions from 384 species),
CIAT (~20 000 accessions from 421 species) and ILRI
(~11 000 accessions from 5 645 species).

Forages (43 percent of all conserved CWR
samples) and cereals (26 percent) are the most
represented crop groups.?® Forages (1 790 species),
fruit plants (799 species) and vegetables
(668 species) are the groups represented by the
largest numbers of species. In terms of the method
of conservation, 95 percent of CWR accessions
are conserved ex situ as seed, 4.6 percent in field
collections, 0.6 percent in vitro, 1 percent under
cryopreservation and 0.2 percent as DNA.

Geographic origin is reported for 89 percent of
all the CWR samples conserved. Of these, 35 percent
(171 087) are conserved in the subregion where
they were collected (Table 3.10). This proportion
varies greatly by region and subregion- highest
in Northern America (76 percent