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ABSTRACT 
 

While significant international effort and cost have been expended on the preservation of seed germplasm of global staple crops at such 

facilities as Svalbard and while there is ever-increasing research on and collection of crop wild relatives, whose seeds have huge 

commercial value for agro-industrial crop breeding, there is a very large population of Indigenous Wild Food Plants (IWFP) consumed by 

traditional societies worldwide, the preservation of whose seed germplasm has been virtually ignored. This paper examines the crucial 

significance of banking IWFP seeds in support of the maintenance of biodiversity as well as for providing a resource for unforeseen 

emergencies which might include wide-spread crop destruction by disease, natural disaster or political unrest. Additionally, the paper 

identifies and describes the few current efforts to bank the seeds of IWFP. 
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EPIGRAPH 

“No country...can guarantee its food security unless it can draw on and use diversity stored in genebanks around the world” (Qualset & Shands 2005). 

 

 

Introduction 

Growing international concern over global food insecurity has 

generated a variety of possible solutions. One of these envisions 

the development of traditional wild or semi-domesticated food 

plants as potential ‘crops for the future‘(http://www. 

cropsforthefuture.org, Hawtin  2007). These plants are also 

referred to as   ‘underutilized species’ and have been defined as 

“species with under-exploited potential for contributing to food 

security, health (nutritional/medicinal), income generation, and 

environmental services”. These species represent an enormous 

wealth of agrobiodiversity and have great potential for: i) 

contributing to improved incomes, food security and nutrition, and 

for combating the 'hidden hunger’ caused by micronutrient 

(vitamin and mineral) deficiencies, ii) are strongly linked to the 

cultural heritage of their places of origin, iii) are mainly local and 

traditional crops (with their ecotypes and landraces) or wild 

species, whose distribution, biology, cultivation and uses are 

poorly documented, iv) tend to be adapted to specific agro-

ecological niches and marginal land have weak or no formal seed 

supply systems, v) are recognized to have traditional uses in 

localized areas, but with considerable potential elsewhere and vi) 

are collected from the wild or produced in traditional production 

systems with little or no external inputs. Such species may be 

highly nutritious and/or have medicinal properties or other 

multiple uses however they receive little attention from research, 

extension services, farmers, policy and decision makers, donors, 

technology providers and consumers (Jaenicke & Hoeschle-

Zeledon 2006, Padulosi 2007).  

 

With ever-increasing loss of natural environment to   urbanization, 

agroindustrial expansion, deforestation, over-grazing, drought, 

climate change and poor implementation of plant conservation 

policies, a large number of underutilized food plant species are 

disappearing. The extinction of this germ plasm threatens 

development of promising staple crops for the future. A United 

Nations (UN) report recently cited the importance of native crop 

genetic resources as a way to boost production on subsistence 

farms, where half of the world’s 800 million chronically hungry 

people now reside (Qualset & Shands, 2005). 

 

Biodiversity can be lost, without being used. Genetic erosion 

resulting from monoculture, agro-industrialization, eco-niche and 

topographic degradation create an ever-increasing challenge to 

the future of agricultural production resulting in astronomical risk 

to biodiversity on a global scale. Only a worldwide effort will stem 

genetic erosion and make certain that extant genetic resources be 

used sustainably for the benefit of all, especially those at greatest 

risk of poverty and malnutrition (Giuliani 2007). According to 

Abbott (2011), with genetic diversity comes genetic resistance & 

resilience to pests and other disasters; the more diversity on a 

farm, the more safety the farmer has in overcoming anything 

nature throws their way. In this regard, Laliberté (1997) writes 

“Significant advances have been made in conserving the plant 

genetic resources of the major crop plants of the world but much 

work remains. There are important gaps in the collections of 

minor crops and underutilized species worldwide” (Eyzaguirre et 

al. 1999). 
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Polar and Flores (2008) underscore this: “To broaden the species 

portfolio, it is necessary to better understand existing uses and 

conserve the genetic resources of neglected and underutilized 

species.”The UN Food and Agriculture Organization (FAO 2004) 

gives the stark estimate that 75 percent of the Earth’s agro 

biodiversity has been lost since the 1900s, with over 90 percent of 

crop varieties having disappeared from growers’ fields. “...and 

another third of plant biodiversity is expected to disappear by 

2050. Up to 100,000 plant varieties are currently endangered 

worldwide” (Small 2015, Philips 2013). Fowler (1994), while 

referring specifically to established crops, states unequivocally 

that “The genetic diversity “created“ during twelve thousand 

years of agricultural history has become, arguably, the world’s 

most valuable raw material.” This fact is equally true for IWFP. 

The loss of underutilized food plant germplasm in view of its 

critical relevance for the creation of crops for the future, must be 

mitigated by the preservation of these plant genetic resources in 

gene banks. Qualset & Shands (2005) write, ” ....global food 

security...[is] inextricably linked to the fate of crop gene banks 

around the world.”   

 

In guidelines for reducing such loss of biodiversity, Maurer and 

Schueckler (1999) observe that “Wild species by definition form 

part of natural or semi-natural ecosystems and their exploitation, 

however sustainable, will inevitably have some effect on the 

biodiversity of these systems, leading to change or even loss. 

Utilization should therefore always go hand in hand with 

measures to ensure sustainability and conservation of the 

resource.” They advise, among other measures, non-destructive 

harvesting by way of: 

 setting aside of reserve areas for in situ conservation and  

recovery of threatened resources; 

 introduction of species into cultivation to take the pressure 

off wild populations; 

 establishment of conservation stocks and collections and 

collecting of seed or other propagules for ex-situ germplasm 

conservation; 

 close integration of in-situ and ex-situ conservation 

programmes to ensure conservation of species in the wild 

and to provide stock for reintroduction through seed 

collection or propagation and 

 reintroduction through seed collection or propagation; 

        

Together with careful control of environmental risks already 

noted, which impact wild food plant habitats, the development of 

dedicated facilities for IFWP seed preservation is necessary. The 

agricultural revolution itself, was underlain by the creation of 

granaries – the original seed banks - which archeological 

evidence dates at 11,000 years ago (Kuijt & Finlayson 2009, 

Fairbairn et al 2006). And at least one Native North American 

group – the Tohono O'odham, in Arizona, are known to have 

created special fired pottery containers, to hold surplus seeds, 

which were stored in rock crevices and caves near their fields. 

“Placed in  the relative coolness and constant dryness of a desert 

cave, most kinds of crop seeds grown by the Tohon O'odham can 

remain viable for a decade or more. The desert crop seeds...were 

hermetically sealed into fired pottery jars with lac-covered 

lids...Such a practice appears mundane at first glance, but 

actually profound in its understanding of seed longevity...” 

(Nabhan 1989). 

 

There are many facilities self-defined as seed banks, but the 

criteria for such definition vary considerably (D. Ellis, pers.com, 

2010). The simple word genebank covers many possibilities, from 

massive collections stored in elaborate buildings to a simple field 

of a few labeled plants. Genebanks are ex-situ collections. That 

is, they comprise samples stored off site; away from the 

environments in which they naturally grow...many existing 

genebanks fall short of world standards for genebank 

management (Phillips 2013). Local, regional and/or national seed 

banks require access to the necessary expertise to bring them into 

compliance with best practice criteria [viz.http://www. 

bioversityinternational.org/e-library/publications/detail/a-training 

-module-for-the-international-course-on-plant-genetic-resources-

and-genebank-management. 

 

Discussion 

An international effort to collect Neglected and Underutilized 

Species (NUS) seeds is proposed here. Farmers, village elders, 

ethnobotanists and others knowledgeable about Indigenous Wild 

Food Plants can provide information that is rapidly being lost, to 

help identify these plants and facilitate depositing their seeds in 

seed banks. To achieve these goals, the following are needed: 

coordination of outreach programs to collect local NUS 

germplasm; educating outreach teams about proper seed 

collection and preservation techniques prior to transmittal to 

repository seed banks; maintenance of accurate records for NUS 

seed accessions; and  sharing data with national and international 

partners. Castaneda-Alvarez et al (2016) have provided a 

comprehensive perspective on the need for and approaches to 

preserving crop wild relatives. Similar understanding and 

strategies are needed for NUS biodiversity. 

 

Current status of wild food plant seed preservation 

Although there may be undocumented local and/or regional ones 

throughout the world, the writer has located only a few 

coordinated efforts to collect and bank wild food plant seeds. 

Noteworthy is the Millennium Seed Bank Project at the Royal 

Botanical Garden, Kew, in Great Britain. The MSB holds seeds of 

many (certainly hundreds, probably thousands) [of] wild species 

that are used as food by people (John Dickie, pers. com., 2017). 

Regrettably, he continues, “However, at present we have not 

broken down the list of species of known human utility by use 

category.” Consequently, it is not possible to know the Linnean 

identification of the seeds which are preserved in the MSB seed 

bank. In response to the authors’ request, Dr. Dickie and his staff, 

were exceedingly kind to do a brief review of the MSB seed data 

base and provided the following genera and species: 

 

BOMBACACEAE 

Adansonia digitata L.   

 Vernacular name Baobab). Botswana, Kenya & Mali 

http://www.kew.org/science-conservation/collections/millennium-seed-bank/about-millennium-seed-bank
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BIGNONIACEAE 

Kigelia africana (Lam.) Benth.  

 Vernacular name: SausageTree) Botswana & Kenya. 

ARECACEAE 

Hyphaene petersiana Klotzsch ex Mart.  

 Vernacular name: Makalani Palm.  Botswana. 

LEGUMINOSAE 

Tylosema esculentum (Burch.) A.Schreib.    

 Vernacular name: Morama Bean.  Botswana. 

CACTACEAE 

Stenocereus stellatus (Pfeiff.) Ricco.  

 Vernacular name; Organ Pipe Cactus – Mexico: Oaxaca, 

Morelos & Puebla 

EUPHORBIACEAE 

Schinziophyton rauteninii (Schinz) Radcl.-Sm.  

 Vernacular name: Mongongo Nut) – Botswana 

 

A more advanced project (ECHO Asia Seed Bank), with significant 

potential for replication and a model for indigenous wild food 

plant seed collection, production, conservation, storage and 

dissemination (https://www.echocommunity.org/en/pages/echo_ 

asia_seedbank_info) is in Chieng Mai, Thailand. It was created as 

a resource for development workers interested in experimenting 

with underutilized crops as a means to improve the lives of the 

poor. The Seed Bank accessions hard-to-find seeds which thrive 

under difficult growing conditions, in the tropics and sub-tropics.  

The umbrella ECHO Community, through impact centers in various 

parts of the world, connects small-scale farmers with each other 

with essential resources and with those working to eliminate 

world hunger. Available resources include a knowledge base of 

practical information and experience-based technical support 

(Bates et al 2011, Gill et al 2013). 

 

The following wild food plants are among those conserved, in the 

ECHO Seed Bank (Bates 2011, Gill 2013): 

 

ARALIACEAE 

Trevesia palmata Vis.  

 Vernacular name: Snowflake Tree. Thailand, Cambodia. Small 

tree produces edible shoots and flowers. Rarely cultivated. 

Propagated by cuttings/seed.                       

 ARECACEAE 

Lasia spinosa Thwaites   

  Vernacular name: Spiny Vegetable. Herbaceous perennial. 

Young leaves edible. Rarely cultivated. Propagated by 

divisiuon. 

Calamus siamensis Becc.  

  Vernacular name: Bitter Rattan. Viny palm, with edible shoot 

hearts. Sometimes cultivated. Propagated by seed. 

Calamus viminalis Willd. 

  Vernacular name: White Thorn Rattan. Viny palm, with edible 

shoot hearts. Sometimes cultivated. Propagated by seed. 

ATHYRIACEAE 

Diplazium esculentum (Retz.) Sw.  

  Vernacular name: Vegetable Fern. Fronds are edible. Rarely 

cultivated Propagated by division. 

BIGNONIACEAE 

Oroxylum indicum Vent.  

  Vernacular name: Indian Trumpet. Small tree, with edible 

flowers and pods. Sometimes cultivated. Propagated by seed. 

FABACEAE 

Acacia pennata Willd.  

  Vernacular name: Cha-om. Woody shrub, with edible leaf 

shoots. Propagated by cuttings. 

Senna siamea (Lam.) H.S.Irwin & Barneby   

  Verncular names: Siamese Senna, Cassod Tree. Edible 

flowers and leaf shoots. 

LAMIACEAE 

Clerodendrum glandulosum  Colebr. ex Wall.  

  Vernacular name: Glory Bower. Edible leaf shoots. 

MORACEAE 

Broussonetia kurzii (Hook.f.) Corner   

  Vernacular name (Thai): Sa Lae. Woody shrub, with edible 

flowers. Cultivated by propagating cuttings. 

Ficus racemosa L.  

  Vernacular name: Cluster Fig. A tree with edible leaf shoots. 

Isolated cultivation, by propagating cuttings. 

Ficus virens Alton.  

  Vernacular names: White Fig, Red Shoot Fig. Edible leaf 

shoots. Sometimes cultivated buy propagating cuttings. 

POACEAE 

Caryota mitis Lour.  

  Vernacular name: Fishtail Palm. Multi-stemmed palm. with 

edible heart. Propagated by seed. 

Gigantochloa apus Kurz  

  Wild as well as cultivated, by propagating cuttings of 

rhizomes, culms and branches. 

SOLANACEAE 

Solanum indicum L.  

  Vernacular name: Indian Nightshade. Yellow fruit added to to 

the preparations. Edible heart. Propagated by seed. 

 

A third seed-banking initiative is being developed for Native 

Australian wild food plants, by Environs Kimberley, in Western 

Australia. According to Weatherall pers.com (2010), an 

EnvironsKinberly staff member, “Our Kimberley Seedbank is in its 

early stages of development and at this stage we are using basic 

technology (fridges) to store our seed. We are working closely 

with State and National seedbanks for longer term conservation 

purposes.”  

 

Two seed bank projects which, although conserving plants that 

have been domesticated, represent models for assuring the 

safety, longevity and cultural sustainability of IWFP that may 

become staple crops for the future: 

The “Mother Seeds in Resistance” project was established in 

2002, by the Mayan Tzotzil community in Oventic , a town in the 

highlands of Chiapas, located in southeastern Mexico, in response 

to the growing proliferation of transgenic corn and the resulting 

deterioration of indigenous corn, valued by the Tzotziles as the 

foundation of their culture and way of life. It functions both as a 

seed bank and a genetic archive, in order to protect not only 

http://www.ipni.org/ipni/idPlantNameSearch.do?id=524263-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DTylosema%2Besculentum%26output_format%3Dnormal
https://scholar.google.com/scholar?hl=en&as_sdt=0,3&as_vis=1&q=Stenocereus+stellatus+(Pfeiff.)+Ricco
http://www.ipni.org/ipni/idPlantNameSearch.do?id=582728-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DBroussonetia%2Bkurzii%26output_format%3Dnormal
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indigenous corn itself, but also the cultural practices and 

agricultural knowledge related to local maize. 

The seed bank is open to the community and is administered by 

volunteers called “agroecology promoters”, who are experienced 

corn growers capable of assessing the quality of incoming seeds, 

which are tested for contamination, then sifted, labeled, logged 

into a registry of seed varieties, and stored in freezers. Prior to 

this, the seeds are treated with a dessicant to prevent freezing 

from causing any excess moisture to expand and burst the cell 

membranes thereby killing the seeds. The significance of the 

project name and of the place of corn in the culture is captured in 

the following quotes of two Tzotzil community members: “We 

must all understand that only our natural corn has allowed us to 

survive, to resist, to withstand our sufferings, . . .that is why it is 

appropriate for the name of this project to be Sme’ Tzu’ nubil 
Stzi’kel Vocol.”   “Of course, yes, sme’ tzu’ nubil means ‘mother 

seeds’ and we need that idea because our creation stories tell us 

we are made of corn and we renew our bodies with corn every 

day. For us stzi’kel vocol means ‘resistance.’ These two words 

translate as ‘withstanding suffering’ and that is exactly what our 

corn allows us to do. Our insurrection could not continue without 

our corn” (Aguila-Way 2014). 

 

Native Seed/SEARCH. Located in Tucson, Arizona, in the 

southwestern United States began in 1983, when co-founders 

Gary Nabhan and Mahina Drees worked on food security, in the 

context of foodstuffs donated by a charitable, food distribution 

organization called Meals for Millions. The goal was to assist a 

local Native American nation – the Tohono O’odham - in 

establishing gardens for their sustainable food needs. In 

discussions with tribal elders they were told “What we are really 

looking for are the seeds for the foods our grandparents used to 

grow.” This remark inspired the formation of Native 

Seeds/SEARCH as a collector and preserver of these endangered 

traditional seeds. Native Seeds/SEARCH has a state-of-the-art 

cold-storage seed bank; grows traditional native arid land food 

plants, for seed production, and distributes seeds to indigenous 

communities and to others interested in growing them. The seeds 

are also sold to the public, in a retail store, located in central 

Tucson. https://www.nativeseeds.org 

 

Conclusion 

The conservation of indigenous wild food plant seeds has 

received scant attention. Of much greater interest are crop wild 

relatives, whose seeds, as genetic resources, have huge 

commercial value, for agro-industrial crop breeding. Despite this, 

traditional food plants have untapped potential, as crops for the 

future, that could lead to their exploitation and the commercial 

abuses noted by Montenegro (2017). The development of local, 

national and international seed banks, as those noted above, is 

recommended, to be protected under The International Seed 

Treaty (FAO 2012). 
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