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ABSTRACT 

The USDA peanut germplasm collection was assembled over eight decades and is securely 
managed at the National Plant Germplasm System (NPGS) genebank in Griffin, GA, 
with a back-up collection at the National Laboratory for Genetic Resources Preservation 
(NLGRP) in Fort Collins, CO. This germplasm is regularly requested by researchers 
within the U.S. and across the globe for research use. The collection contains about 9,000 
cultivated species accessions and 600 wild species accessions. It is considered a national 
treasure and has contributed to the development of several important peanut cultivars in 
the U.S. The germplasm collection is a testimony to the vision and dedication of several 
prominent national and international collectors with funding support from the United 
States Department of Agriculture (USDA), the International Board for Plant Genetic 
Resources (IBPGR), UN Food and Agriculture Organization (FAO), Consultative Group 
on International Agricultural Research (CGIAR), the International Crops Research 
Institute for the Semi-Arid Tropics (ICRISAT)  and logistic support from the host 
countries. Substantial support was also provided to the different collectors from their 
respective institutions/agencies. Germplasm accessions collected were freely shared among 
the collaborative parties until the Convention on Biological Diversity (CBD) came into 
force in December 1993 to restrict the free exchange. Additionally, the exclusion of 
peanut from the Annex 1 list of crops of the International Treaty on Plant Genetic 
Resources for Food and Agriculture (also known as Plant Treaty) practically shut the door 
for new germplasm access from South America. These two events combined with other 
human activities such as cattle ranching and urbanization are endangering native 
populations in South America with irreparable loss of valuable peanut genetic diversity.  

INTRODUCTION 

Germplasm collections are an invaluable source for crop 
improvement. ey include diverse landraces, obsolete and 
modern cultivars, breeding lines, germplasm lines, genetic 

stocks and crop wild relatives (Dempewolf et al., 2017; Cockel 
et al., 2022; Tirnaz et al., 2022; Lazaridi et al., 2024). ey 
contain a vast amount of genetic variability for many 
agronomically desirable traits such as increased yield, improved 
disease resistance, enhanced drought tolerance, superior 
nutritional quality and other processing attributes. is genetic 
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variability provides raw materials to breeders for developing 
improved cultivars (Haussmann et al., 2004; Halewood et al., 
2018; Swarup et al., 2021; Ghamkhar et al., 2025). Many of 
the world’s crop germplasm collections are maintained in public 
genebanks at regional, national and international centers. It was 
estimated that there are about 1,750 genebanks worldwide with 
about 7 million accessions conserved (Khoury et al., 2022).  

The United States Department of Agriculture (USDA) 
peanut germplasm collection was assembled over eight decades 
and is securely managed at the National Plant Germplasm 
System (NPGS) genebank in Griffin, GA. The germplasm 
collection is a testimony to the vision and dedication of several 
prominent national and international collectors with funding 
support from the USDA, the International Board for Plant 
Genetic Resources (IBPGR), UN Food and Agriculture 
Organization (FAO), Consultative Group on International 
Agricultural Research (CGIAR), the International Crops 
Research Institute for the Semi-Arid Tropics (ICRISAT) and 
logistic support from host countries. Substantial support was 
also provided to the different collectors from their respective 
institutions/agencies. The germplasm collection contains about 
9,000 cultivated peanut (Arachis hypogaea L.) accessions and 
600 wild Arachis species accessions. The accessions were 
obtained from germplasm collection expeditions and as 
donations from several countries. About half of the A. hypogaea 
germplasm collection includes locally adapted types called 
landraces from the centers of origin and diversity in South 
America (Holbrook, 2001; GRIN Global). These landraces 
accumulated adaptation genes for survival and propagation 
under extremely varied climatic conditions with a wide range of 
biotic and abiotic stresses. The other half of the collection was 
acquired from countries outside of South America with a third 
of the collection from several countries in Africa (Holbrook, 
2001; GRIN Global). The collection represents a tremendous 
amount of morphological variability for many plant, pod and 
seed traits (GRIN Global; Simpson et al., 1992; Wang et al., 
2022). The first peanut Plant Introduction (PI) was PI 4253 
from Cairo, Egypt (Isleib et al., 2001). It was donated by B. 
Lathrop and D. G. Fairchild in 1899 and is no longer available. 
However, the oldest and still an actively distributed A. hypogaea 
accession is, PI 109839, collected in Venezuela in 1935 (GRIN 
Global). PI 109839 has leaf spot resistance (Foster et al., 1980) 
and is still an active accession in the genebank for distribution. 
Additionally, the wild Arachis species germplasm collection in 
the USDA genebank represents a unique genepool for many 
economically useful traits that are not present within the 
cultivated peanut, thus providing novel genetic variability to 
expand the genetic base of A. hypogaea (Stalker et al., 2013; 
Stalker, 2017).  All wild species accessions collected in South 
America were spread across Argentina, Bolivia, Brazil, Paraguay 
and Uruguay. The first wild Arachis species acquired into the 
USDA genebank is A. glabrata in 1936 (GRIN Global).  

Although the USDA peanut germplasm collection is large 
with approximately 9,600 accessions, the acquisition of new 
germplasm, especially from the centers of origin and diversity 
in South America, would greatly enhance the value of the 
collection for future research. Native peanut genetic resources 
in several countries of South America are being eroded due to 
deforestation, cattle ranching and urbanization activities 

(Baumann et al., 2017; de La Sancha et al., 2021; Mosciaro et 
al., 2023) and must be rescued for ex situ conservation before 
they become extinct. However, international laws governing 
germplasm access and use have limited the efforts to acquire 
additional peanut germplasm from South America. 
Considering this and other anthropological threats, the 
maintenance and availability of the USDA germplasm 
collection is extremely critical for the long-term sustainability 
of the U.S. peanut industry.  

The objectives of this paper are to describe the activities 
associated with management of the USDA peanut germplasm 
collection, highlight its importance to the U.S. peanut industry, 
discuss the different international treaties and their implications 
for germplasm access, use, and benefit sharing, and provide 
recommendations for future germplasm collection, 
conservation and access.  

STATUS, MAINTENANCE AND 
MANAGEMENT OF THE USDA PEANUT 
GERMPLASM COLLECTION 

Status of the germplasm collection 

e peanut germplasm collection is a national as well as a global 
treasure. Researchers within the U.S. and from across the globe 
regularly request germplasm from the collection. As of 
December 2025, the collection has 8,940 and 622 accessions of 
A. hypogaea and wild Arachis species, respectively. e A. 
hypogaea collection includes accessions from 97 countries and 
represents both subspecies, hypogaea and fastigiata, and the six 
botanical varieties within the subspecies (GRIN Global). e 
wild Arachis species collection includes accessions from 69 of 
the 84 species from South America (GRIN Global). e 
availability of the germplasm collection for research and 
educational uses is an important objective of the genebank.  
About 8,222 A. hypogaea accessions and 417 accessions of the 
wild Arachis species are currently available for distribution. 
Many wild species produce limited quantities of pods during 
regenerations. As such, efforts are underway to increase their 
availability for research collaborators. In 2025, 2,208 accessions 
of A. hypogea were distributed for research use. Of these, 2,035 
were sent to domestic users and 173 to international researchers. 
Similarly, 156 accessions of wild Arachis species were 
distributed with 144 for domestic research use and 12 to 
international researchers. Another important goal is to securely 
back up the germplasm collection at a secondary site. About 
99% of the A. hypogaea collection and 74% of the wild Arachis 
species accessions were backed up at the National Laboratory 
for Genetic Resources Preservation (NLGRP) in Fort Collins, 
CO.  

Maintenance of the germplasm collection 

e A. hypogaea germplasm collection is maintained for long-
term storage at -18oC. Up to 400 seeds of each accession (PI) 
are stored in tightly packed, heat-sealed aluminum foil bags.  A 
sample of each PI is also maintained at 4oC temperature and 
25% relative humidity for short-to-medium term storage in 
regular coffee paper bags. is serves as the distribution sample. 
When researchers request seeds of a specific germplasm line, 
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seeds from the 4oC sample are taken to package and ship. If the 
on-hand seed quantity of a PI falls below 200, they become 
unavailable for distribution. Similar procedures are followed to 
maintain wild Arachis species accessions except that each 
accession is maintained as pods.  

Management of the germplasm collection 

Although the accessions are securely stored and maintained, 
they require periodic regenerations to replenish fresh seeds into 
the genebank. Regular seed viability tests for peanut are 
conducted following the protocols of the Association of Official 
Seed Analysts (AOSA, 1981). e viability of freshly 
regenerated seeds before they are processed into the collection 
is determined for a base line seed viability. en, randomly 
selected accessions maintained at -18oC are tested after 5, 10 
and 15 years of storage to monitor viability. If the seed viability 
drops to 50% or less, the accessions are prioritized for 
regeneration. Most seeds remain viable for 15 or more years in 
-18oC storage. Annually, between 600 and 800 A. hypogaea 
accessions are regenerated in field plots. Close attention is paid 
during seed packaging, and care is taken during planting and 
harvesting to avoid inadvertent mix-ups to maintain the purity 
and integrity of the PIs. Digital images of seeds are captured 
before planting and compared to the harvested materials to 
make sure they match, as an additional check to maintain the 
purity of the PIs. e germplasm collection displays significant 
morphological genetic variability for many plant, pod and seed 
features (GRIN Global). During the regeneration process, a 
large amount of descriptor data is collected to characterize the 
germplasm for several phenotypic traits (Pittman, 1995) 
including digital images of pods and seeds.  e A. hypogaea 
collection is also characterized for important agronomic traits 
including nutritional components to identify desirable 
germplasm for use in peanut breeding programs (GRIN Global; 
Wang et al., 2022). e descriptor data is available to researchers 
at the GRIN Global public website, https://npgsweb.ars-
grin.gov/gringlobal/search.  

Additionally, about 100 wild Arachis species accessions are 
regenerated annually. Wild species are grown in containers in 
the greenhouses for ease of maintenance and harvest. Wild 
species are relatively difficult to grow, and not all species 
produce enough pods in one growing season, with some taking 
several years of regenerations to obtain even 100 pods. The 
containers are checked regularly to make sure that the branches 
of the plants are confined to the same container and do not 
grow out into another nearby container of a different species. 
Leal-Bertioli et al. (2024) characterized section Arachis species 
accessions from the USDA genebank collection along with the 
same accessions from other wild Arachis species germplasm 
collections for molecular genetic variability and developed 
molecular diagnostic tools for the positive identification of 
section Arachis species accessions. This is a valuable resource to 
characterize accessions of unknown taxonomic classification in 
the USDA germplasm collection to assign to the corresponding 
species within section Arachis.   

BRIEF HISTORY OF THE USDA PEANUT 
GERMPLASM COLLECTION 

Systematic efforts to assemble the peanut germplasm collection 
started in the 1930’s and below is a historical summary of the 
collection as retrieved from GRIN Global.  Additional historical 
information on Arachis germplasm collections can be found in 
Gregory et al. (1973); Banks (1976); Simpson (1984); and 
Krapovickas and Gregory (1994; 2007).     

The USDA peanut germplasm collection contained 50 A. 
hypogaea accessions and one wild Arachis species (A. glabrata) 
accession in 1936 (GRIN Global). Twenty years later (1950-
59), the germplasm collection grew to 1,195 A. hypogaea 
accessions and 18 wild species accessions. This was largely 
possible due to the efforts of the USDA supported germplasm 
collection trips in collaboration with scientists from Argentina 
and Brazil as described by Gregory et al. (1973), Simpson 
(1984), and Krapovickas and Gregory (1994; 2007). By the end 
of the next decade (1960-69), the germplasm collection 
increased to 3,838 A. hypogaea accessions and 92 wild species 
accessions (Banks, 1976). Then, between 1976 and 1983, 17 
germplasm collection trips were undertaken (Simpson, 1984; 
Krapovickas and Gregory, 1994; 2007) and by the end of 1989, 
the peanut germplasm collection contained 7,697 and 255 of 
A. hypogaea and wild species accessions, respectively. The 
germplasm collection increased to 8,626 A. hypogaea accessions 
and 482 wild species accessions before additional acquisitions 
of international materials, especially from South America, 
dropped significantly due to the introduction of international 
laws regulating germplasm access and use in 1993 as discussed 
in the International treaties for germplasm access, use and 
benefit sharing section below.  Presently, the collection contains 
about 9,000 A. hypogaea accessions and 600 wild species 
accessions. The increases of A. hypogaea germplasm are mainly 
from domestic materials and the additional wild species 
accessions were donated by NC State University and Texas 
A&M AgriLife Research. 

IMPORTANCE OF THE GERMPLASM 
COLLECTION TO THE U. S. PEANUT 
INDUSTRY 

e germplasm collection possibly contains sufficient genetic 
diversity for many agronomic traits for sustained genetic 
improvement of peanut. Growers have been demanding 
resilient cultivars to grow peanuts profitably, especially those 
without irrigation capabilities to grow the crop. Additionally, 
persistent disease pressures are increasing costs of fungicide 
sprays to control them. Peanut breeders have been 
characterizing the collection for useful traits such as drought 
tolerance and disease resistances for resilient cultivar 
development. Below sections highlight the importance and 
contribution of the germplasm collection to the U.S. peanut 
industry.   

Germplasm contribution to U. S. peanut cultivars 

Large genetic variation for economically important traits was 
observed in the peanut germplasm collection (Holbrook and 
Isleib, 2001; Isleib et al., 2001; Wang et al., 2022) and it has 
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contributed to the development of several important cultivars 
in the U. S. It was estimated that the PIs contributed about 
20.6% of the ancestry of the cultivars (Isleib and Barkley, 2013). 
e PI 203396, collected in Porte Alegre, Brazil in 1952, has 
contributed significantly to Tomato spotted wilt virus (TSWV) 
and leaf spot resistance in the U. S. cultivars. irty-three 
cultivars released between 1984 and 2017 contained PI 203396 
as an ancestor (Branch, 1996, 2007; Holbrook et al., 2008; 
Branch and Brenneman, 2015; Tallury et al., 2023; GRIN 
Global). e economic impact of TSWV resistance from PI 
203396 was estimated at $200 million annually (Holbrook, 
2001; Isleib et al., 2001). Additionally, selected germplasm was 
evaluated for resistances to leaf spots, sclerotinia blight, stem rot 
and peanut smut to develop multiple disease resistant cultivars 
(Damicone et al., 2010;  Branch and Brenneman, 2020; 
Holbrook et al., 2008,  2017, 2021, 2023; Bennett et al., 2018; 
Bennett and Chamberlin, 2020; Massa et al., 2021; Cason et 
al., 2022; Chamberlin et al., 2022).  

The wild Arachis species have been utilized for peanut 
improvement, especially for developing disease resistant 
germplasm and cultivars (Stalker and Simpson, 1995; Stalker et 
al., 2013; Stalker, 2017).  The only source of Root Knot 
Nematode (RKN; Meloidogyne arenaria (Neal) Chitwood race 
1) resistance in the currently grown U.S. cultivars is from the 
wild Arachis species, A. cardenasii Krapov. & W. C. Greg. 
(Simpson and Starr, 2001; Simpson et al., 2003; Baring et al., 
2023; Holbrook et al., 2008, 2017 and 2023). Additionally, 
several germplasm lines and cultivars derived from wild species 
with resistance to leaf spots, RKN, and TSWV have been 
released (Stalker, 1993; Simpson et al., 1993; Stalker et al., 
2002a, 2002b; Isleib et al., 2011; Branch and Brenneman, 
2015; Bertioli et al., 2021a and 2021b; Cason et al., 2022; Chu 
et al., 2022; Godoy et al., 2022; Holbrook et al., 2008, 2017, 
2021, 2023; Tallury et al., 2014; Stalker, 2017; Newman et al., 
2023; Stalker et al., 2025). Also, neo-allotetraploids were 
produced to develop new interspecific hybrid derived 
populations for additional disease evaluations and agronomic 
performance (Bertioli et al., 2021b; Leal-Bertioli et al., 2021; 
Leal-Bertioli et al., 2025).   

Genetic variability of seed quality traits for nutritional 
improvement 

Wang et al. (2022) analyzed about 8,400 A. hypogaea PIs from 
the USDA genebank collection for several seed quality traits of 
importance to the peanut industry. e traits included 100-seed 
weight, seed coat color, total oil, and fatty acid profiles. ey 
reported that the 100-seed weight ranged from 22 g in PI 
270904 to 160 g in PI 221068 with an overall mean weight of 
49 g.  Among the PIs, a large amount of variation in seed coat 
colors was observed with 2,552 Tan, 2,442 Pink, 2,221 Red, 
678 Purple, 148 White and 425 Multicolor types, respectively. 
Recently, the peanut industry expressed an interest in high oil 
types for the export market. Again, Wang et al. (2022) 
demonstrated significant variation for total oil among the 8,400 
PIs with oil content ranging from 37% in PI 487337 (var. 
vulgaris) to 59% in PI 668529 (var. hypogaea) with a mean oil 
content of 49%. ey also indicated variation in oleic and 
linoleic acids with means of 45% and 33%, respectively. Oleic 
acid ranged from 31% to 82% whereas linoleic acid ranged 

from 2% to 47% among the samples analyzed.  Also, Wang et 
al. (2013) evaluated the U.S. peanut mini-core accessions and 
reported significant variability for seed chemical composition 
including for oil, fatty acid profiles, quercetin and seed weight. 
Later, Wang et al. (2015) identified two new  high-oleic acid 
mutants, PI 342664 and PI 342666, belonging to the A. 
hypogaea subsp. hypogaea which provide unique sources of new 
germplasm for peanut breeding research. Many of these PIs are 
potential sources for peanut nutritional improvement and 
development of healthy snacks or food items.   

Wild Arachis species have been used for food, forage and 
as ornamental ground cover (Stalker 2017). Wang et al. (2010) 
reported significant variation for oil content among 39 wild 
Arachis species in the USDA germplasm collection with A. 
magna containing 61% compared to 56% in the A. hypogaea 
check. Similarly, Upadhyaya et al. (2011) identified several wild 
Arachis species accessions with useful agronomic and 
nutritional traits, including high sugar, high protein and high 
oil content. Further, Grosso et al. (2000) conducted a detailed 
seed nutritional characterization study including total oil, fatty 
acid composition, ash, protein, carbohydrate and sterol 
contents of 17 wild Arachis species. Though they reported a 
large variation among the species for the chemical components, 
it was concluded that none were superior to the cultivated 
peanut for enhancing its nutritional composition. The USDA 
perennial peanut germplasm collection of A. glabrata was used 
to release 10 peanut cultivars primarily for forage use (Shahid et 
al., 2023). The cultivars are also promoted as a groundcover in 
orchard farms for ease of maintenance, aesthetics, biological 
nitrogen fixation ability and as an ecosystem for beneficial insect 
pollinators (Shahid et al., 2023).  

Emerging and evolving threat to the U. S. peanut industry 

Peanut smut, caused by the soil borne fungus, ecaphora 
frezzii Carranza & Lindquist, is an emerging threat to the U. S. 
peanut industry. Currently, it is present in 100% of the 
commercial seed production farms in Argentina causing crop 
losses of up to 35% and also found in Bolivia and Brazil on wild 
Arachis species (Rago et al., 2017). However, with increased 
global trade and travel, it is possible for the pathogen to spread 
beyond these borders. Should this occur, the U.S. peanut 
industry would be at risk of collapse without resistant cultivars. 
Fungicides used for controlling common peanut diseases have 
little or no effect on the smut fungus. Consequently, developing 
resistant cultivars is the most logical option to protect the crop 
from smut (Arias et al., 2019; de Blas et al., 2019; Kearney et 
al., 2021). USDA researchers at the National Peanut Research 
Laboratory, Dawson, GA;  Wheat, Peanut and Other Field 
Crops Research Unit, Stillwater, OK; Crop Genetics and 
Breeding Research Unit, Tifton, GA; and the Plant Genetic 
Resources Conservation Unit, Griffin, GA, in collaboration 
with the U.S. peanut industry and Argentinian scientists, have 
been proactively identifying smut resistant germplasm for 
cultivar development. ey are also investigating the ecology 
and genetics of the pathogen to understand the different 
pathotypes, genetic variability and patterns of spread of the 
smut fungus in South America to develop appropriate 
management practices for controlling the disease (Arias et al., 
2019; Arias et al., 2023). Because of access to diverse PIs in the 
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genebank, the U. S. researchers evaluated a select set of 
germplasm including some popular cultivars and other breeding 
materials in heavily smut infested fields over multiple years in 
Argentina. is led to the identification of eight PIs as sources 
of peanut smut resistance (Chamberlin et al., 2022). ese PIs 
were used in crosses with U.S. cultivars to develop populations 
for genetic mapping studies to develop smut resistant cultivars 
quickly and efficiently using molecular assisted breeding 
strategies (Chamberlin et al., 2024). In a related study, Massa et 
al. (2021) analyzed five additional PIs from the USDA peanut 
germplasm collection which are closely related to a smut 
resistant Bolivian landrace to verify if the PIs contained 
resistance. eir study not only confirmed resistance but also 
traced the resistance in the PIs to the landrace. Additionally, de 
Blas et al. (2019) demonstrated smut resistance in wild Arachis 
species and produced a resistant amphidiploid. It was crossed 
with A. hypogaea to develop a recombinant inbred line (RIL) 
population with 22 highly resistant RILs, thus illustrating the 
incorporation of smut resistance from the wild Arachis species 
into A. hypogaea (de Blas et al., 2019). ese studies 
demonstrate that the genetic variability conserved in the peanut 
germplasm collection provides insurance against unforeseen 
threats such as smut to the U.S. peanut production. It also 
highlights the importance and value of germplasm 
conservation, maintenance, and utilization for peanut 
improvement.    

INTERNATIONAL TREATIES FOR 
GERMPLASM ACCESS, USE AND BENEFIT 
SHARING: 

Historically, germplasm collected anywhere in the world was 
freely shared as a “Global Public Goods” with free access for 
crop improvement. However, in the 1980s, concerns about the 
loss of biodiversity became widespread and fueled fears that 
germplasm resources may be privatized and the derived 
commercial products sold back to the countries of origin of the 
germplasm. ese fears led to a movement of advocating for 
national sovereignty of biodiversity and for mechanisms where 
a portion of the monetary benefits derived from the use of 
biodiversity would flow back to the country of origin of the 
germplasm. As a result, a new biodiversity framework was 
established (Williams and Williams, 2001). e United Nations 
Environment Program (UNEP) developed the Convention on 
Biological Diversity (CBD) (United Nations, 1992) and its 
associated “Nagoya Protocol” (Secretariat of the Convention on 
Biological Diversity, 2011). ese new governance frameworks, 
that covered all biological diversity of microbial, animal and 
plants, intended to promote biodiversity conservation, access 
and equitable sharing of benefits. Later, because of the 
importance of plant genetic resources (PGRs) for crop 
improvement and global food security, the International Treaty 
on Plant Genetic Resources for Food and Agriculture 
(ITPGRFA) or Plant Treaty (PT), administered by the UN 
Food and Agriculture Organization (FAO), came into force on 
29th June 2004 (FAO, 2002). ese two treaties, together with 
the Nagoya Protocol, provided the basic framework with 
responsibilities and obligations for access, use and benefit 
sharing of the global germplasm resources (Marden et al., 
2023). Below is a brief description of each treaty. 

Convention on Biological Diversity (CBD) 

e CBD (https://www.cbd.int) came into force on 29th 
December 1993, aimed to promote conservation, sustainable 
use of biological diversity (microbial, animal and plant) and 
encourage equitable sharing of the benefits resulting from the 
use of the genetic resources via the Nagoya Protocol. Benefit 
sharing was viewed as an incentive for continued and sustained 
conservation of biological diversity. Additionally, the CBD 
recognized that countries held sovereignty over their native 
genetic resources and their right to provide access to it.  An 
extreme interpretation of these claims led several countries, 
including those containing Arachis genetic resources, to 
implement national laws regulating their access and use. is 
has hindered access to peanut genetic resources from the centers 
of origin and diversity in south and central America (Williams 
and Williams, 2001). e CBD is a bilateral treaty, with 
negotiation of germplasm access agreed between the two 
countries, the provider country containing the native 
germplasm and the country that is receiving the germplasm. 
e implementation of CBD has led to laborious and 
burdensome regulations to access germplasm resources with 
prior information consent (PIC) and mutually agreed terms 
(MAT) for sharing of benefits.  Also, countries established their 
own interpretations and additional regulations, thus imposing 
further restrictions on germplasm access (Brink and van 
Hintum, 2020; Williams et al., 2020). Ironically, these laws 
have restricted germplasm access to researchers in south and 
central America as well. e CBD was ratified by 196 countries, 
and the U.S.A. is not one of them.   

Plant Treaty (PT) or International Treaty on Plant Genetic 
Resources for Food and Agriculture (ITPGRFA) 

e objectives of the PT (https://www.fao.org/plant-treaty/en/) 
are similar to those of the CBD of conservation and sustainable 
use of genetic resources, especially of plant genetic resources 
(PGRs) important for food and agriculture (PGRFA). e PT 
offered a compromise framework to member states to 
contribute any or all of the PGRs originated in their countries 
into a pool to share with the rest of the member countries. Also, 
a portion of any financial benefits resulting from their use would 
be deposited into a fund to help with continued conservation 
and other sustainable agricultural production practices for 
global food security. It also recognized that no country is self-
sufficient in PGRs of major food crops and that countries are 
interdependent (Khoury et al., 2022). Consequently, it 
advocated collective conservation for long-term sustainability of 
PGRs under a multilateral system (MLS). MLS is a global pool 
of PGRFA of 64 important food and forage crops which are 
included in the Annex 1 list of crops of the treaty (FAO, 2002). 
ese crops account for 80% of humanity’s food supply. 
Paradoxically, peanut was excluded from the Annex 1 list, which 
practically shut the door for new germplasm access from South 
America, the home of peanut origin and diversity. As of 1st April 
2025, the PT has 154 members including the U.S.A. 

Although far from perfect, the PT has simplified 
international access of PGRs to genebanks and other public-
sector researchers. It provides access to germplasm resources 
through a Standard Material Transfer Agreement (SMTA). 
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Most of the USDA National Plant Germplasm System (NPGS) 
accessions are included in the MLS.  

World Intellectual Property Organization (WIPO) Treaty 

In May 2024, the World Intellectual Property Organization 
(WIPO) Treaty on Intellectual Property, Genetic Resources and 
Associated Traditional Knowledge was adopted by the member 
states. e treaty aims to enhance transparency of the patent 
system via a database of genetic resources and associated 
traditional knowledge of indigenous peoples and local 
communities. e database will be accessible to patent offices to 
prevent patents being granted erroneously for inventions that 
are not novel with regard to genetic resources and traditional 
knowledge or information. Evidently, this is the first WIPO 
Treaty to address the interface between intellectual property, 
genetic resources and traditional knowledge and included 
benefit sharing, specifically for indigenous peoples as well as 
local communities. Again, the benefit sharing is deemed as an 
incentive for indigenous peoples and communities to safeguard 
the native germplasm resources.  

Although the treaties described above have the common 
goal of germplasm conservation, access for sustainable use and 
sharing of benefits, they also impose burdensome regulations 
for access and use, thus defeating the very purpose of the 
treaties.  

Implications of the treaties for the USDA peanut germplasm 
collection 

Since peanut was not among the Annex 1 list of crops of the 
multilateral system of PT, it has become impossible to acquire 
new germplasm from South America for entry into the USDA 
genebank collection. Charles Simpson, Texas A&M AgriLife 
Research, Stephenville, TX, has been helping with restoration 
and replenishment of the peanut germplasm collection in the 
USDA genebank since the 1980s and is still assisting the peanut 
curator with management of the germplasm collection. He 
participated in additional germplasm collection trips in Brazil 
until 2016 but none of those materials, new or old, were allowed 
to be taken out of Brazil because of the international treaty 
restrictions. Moreover, there are several indigenous A. hypogaea 
types in south and central America which are grown and 
consumed by local communities that could be valuable 
additions to the germplasm collection and breeding programs. 
Unfortunately, some of these types are being eroded because of 
urbanization, cattle ranching activities and other anthropogenic 
actions (Baumann et al., 2017; de La Sancha et al., 2021; 
Mosciaro et al., 2023).  Further, there are geographical and 
taxonomic gaps in the genebank collection and acquisition of 
materials to fill these gaps would greatly enhance the USDA 
peanut germplasm collection for future research (GRIN 
Global). Halewood et al. (2012) mentioned that global 
germplasm exchanges decreased after the implementation of the 
CBD due to uncertainty of legal implications, restrictive 
national policies, and/or countries unwilling to share their 
genetic resources without being included in royalties or some 
form of renumeration. e USDA peanut germplasm collection 
experienced a similar trend with overall reductions in 
germplasm acquisition post-CBD.   

Khoury et al. (2022) articulated that if a crop becomes a 
major producer outside of its primary origin and region(s) of 
diversity, then there is significant interdependence globally for 
genetic resources from the centers of origin and diversity for its 
genetic improvement. Peanut is predominantly cultivated in 
many countries outside of the crop’s primary centers of origin 
and diversity in South America. As a result, peanut-producing 
countries are dependent on genetic resources for crop 
improvement. Because of the international treaty restrictions, 
peanut germplasm resources from South America became 
inaccessible to many countries. Hence, it is even more 
important to continue to maintain the USDA peanut 
germplasm collection in the best possible condition for 
sustained domestic production.   

RECOMMENDATIONS FOR FUTURE 
GERMPLASM CONSERVATION AND 
COLLECTION 

e recommendations below must be coordinated by the 
secretariats of CBD, PT, Crop Trust and other international 
agencies for possible funding support for the different activities.  
Additionally, recent success stories of international 
collaborations for the benefit of global peanut research 
community must be highlighted. e U. S. peanut industry 
coordinated these efforts and provided a major part of the 
financial support. One of the success stories is that of the 
International Peanut Genome Initiative (IPGI). IPGI 
demonstrated that joint international research and 
collaborations are possible for the benefit of the global peanut 
research community with the development of peanut genome 
sequences. e other includes the collaboration between the U. 
S. and Argentinian researchers that peanut smut resistant 
germplasm and associated information will be available globally 
if the disease ever expands beyond the borders of South 
America.  

Address the reasons for non-inclusion of peanut in the Annex 
1 list of crops 

In his detailed assessment of the global strategy for the 
conservation and use of peanut genetic resources, Williams 
(2022), observed that the absence of peanut and its wild 
relatives in the Annex 1 list of crops of the PT was a serious 
bottleneck for international exchange of peanut genetic 
resources and advocated that continued dialogue with the 
respective member countries must be pursued to resolve this 
gridlock. Further, in their classic paper on the legacy genetics of 
A. cardenasii, Bertioli et al. (2021a) provided a strong impetus 
for free and unrestricted access to peanut germplasm and its 
benefits for global peanut production. ey elegantly 
demonstrated the benefits of one Arachis species accession to 
develop leaf spot resistant germplasm for sustainable production 
globally. ey also emphasized the negative consequences 
imposed by the existing international treaties to germplasm 
access and highlighted the need and value of free exchange of 
germplasm for global peanut improvement. Such examples may 
help members of CBD and PT to reconsider the inclusion of 
peanut in Annex 1 list of crops.  
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International initiatives to protect peanut genetic variability in 
situ and ex situ 

As described elsewhere in this chapter, anthropogenic activities 
are leading to the rapid loss and extinction of native genetic 
variability in south and central America in the primary centers 
of origin and diversity as well as in the secondary centers of 
diversity in Africa and Asia (Baumann et al., 2017; de La Sancha 
et al., 2021; Chapman et al., 2022; Mosciaro et al., 2023; Yang 
et al., 2023).  As shown in Fig. 1, the effects of human 
population growth and urbanization have led to the extinction 
of the A. duranensis population, the female genome donor of 
A. hypogaea, in Argentina. Fortunately, the A. duranensis 
accession from this population is still maintained in several 

genebanks including the USDA genebank. While wild peanut 
populations in native habitats are experiencing genetic erosion 
due to limited or lack of effective in situ conservation strategies, 
the ex situ conserved germplasm is being lost due to insufficient 
physical and technical resources for its maintenance. Many 
peanut researchers in South America understand the gravity of 
this issue as well. Reversing these activities must be an urgent 
and immediate goal of the global peanut research community 
before more valuable germplasm is lost. A logical 
recommendation is that regional initiatives must be promoted 
among the neighboring countries to highlight the common 
benefits of PGRs, their conservation, management and access to 
use (Tyagi, 2022).  

 

Figure 1: Site of A. duranensis, the female genome donor of A. hypogaea, in Río Seco, Salta, Argentina in 2000 and 2022 
indicatd by the yellow arrows. In 2022, the surrounding areas indicated by yellow boundaries were taken over by 
developments and leading to the loss of the original population.  

Explore with south and central American countries to reopen 
germplasm collection and exchange 

Williams (2022) stated “if the current treaty restrictions had 
existed in the past, there wouldn’t be any global collections of 
peanut germplasm conserved in genebanks around the world, 
as there are now”.  Past USDA Arachis germplasm explorations 
in South America provided non-monetary benefits to the host 
country with supporting the travel expenses of their personnel 
on the trip, any equipment costs of the exploration, sharing half 
of the collected germplasm, preparation of herbarium 
specimens, and authorship in publications of research (Williams 
and Williams, 2001). Such incentives helped all parties involved 
in the collection trips to understand and develop personal 
relationships with each other and led to many productive 
collaborations. Similar incentives must be pursued to revive 
germplasm collection and train the next generation of 
germplasm curators and managers. Undeniably, capacity 
building and training would greatly benefit with rescuing 
threatened germplasm resources. 

Highlight global benefit of conserving germplasm resources at 
multiple regions 

e threats of unexpected biological events such as new 
pathogens or insect pests, drought, and mechanical breakdowns 
could destroy the in situ as well as ex situ collections. Following 
the implementation of the CBD, germplasm exchanges became 
increasingly restricted, even among the south and central 
American countries. us, it is critical to preserve the existing 
ex situ collections, and any new germplasm collected at more 
than one location/region. e USDA genebank is equipped 
with technical and physical resources to safeguard the peanut 
germplasm collection with secured back up at the National 
Laboratory for Genetic Resources Preservation (NLGRP) in 
Fort Collins, CO.  

SUMMARY 

e USDA peanut germplasm collection offers the essential 
genetic resources for researchers to develop improved cultivars. 
e germplasm collection possibly contains sufficient genetic 
diversity for sustained peanut improvement and is considered a 
national as well as a global treasure. It has contributed to several 
important cultivars and continues to. e collection was 
assembled over many decades of germplasm expeditions and 
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donations from other countries. However, with the Convention 
on Biological Diversity and the exclusion of peanut from the 
Plant Treaty Annex 1 list of crops, acquisition of new 
germplasm from South America stalled. Added to this, 
anthropogenic activities are leading to the extinction of native 
peanut genetic resources in the crop’s centers of origin and 
diversity and secondary centers of diversity elsewhere. ere are 
several success stories from free and unrestricted germplasm 
exchanges as highlighted in this paper. e global peanut 
research community must act now to reverse the trend for 
sustained in situ and ex situ conservation and use of these 
valuable genetic resources for sustained peanut improvement.   

Disclaimer 
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presented in this paper is solely for the purpose of providing 
specific scientific information and does not imply 
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