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Indigenous crops, commonly known
as orphan, forgotten, or neglected
crops, are understudied, but have
important roles in the diet and
economy of the communities that
cultivate them. Here, we review po-
tential benefits of Indigenous crop
research and highlight the impor-
tance of an anticolonial framework
to prevent exploitation of these
unique resources.

Establishing and sustaining global food
security is one of the greatest challenges
of our era. An estimated 2.3 billion people
worldwide suffer from malnutrition or lack
of year-round access to adequate
nutrition'. Current agri-food systems are
centered around a small number of input-
intensive crops [maize (Zea mays), wheat
(Triticum aestivum), and rice (Oryza sativa)]
and, consequently, are vulnerable to eco-
nomic shocks and extreme climate events,
both of which are predicted to increase
in frequency with climate change. Se-
curing a stable food supply for the
Earth’s growing population will require
an increase in the yield of staple crops
and a concerted effort to diversify
existing agricultural systems. Understudied
Indigenous crops, or ‘orphan crops’,
represent a massive, largely untapped,
reservoir of nutritional and genetic po-
tential, which may prove an effective
solution toward the achievement of
both goals.

The phrase ‘orphan crop’ describes a
category of crops that are not traded
globally in significant quantities, despite
often having a major role in supporting
the diet and economy of local communi-
ties. Orphan crops include a range of ce-
reals, grains, fruits, legumes, and roots.
Uniquely adapted to their environments,
these crops are often highly nutritious, toler-
ant of marginal growing conditions, and
boast vast reservoirs of genetic diversity
[1]. Orphan crops exist across the globe,
but are mostly cultivated by smallholder
farms throughout Africa, Asia, and South
America, where they provide essential
nutrients, ecological services, and important
sources of revenue to local communities.

Some orphan crops are widely cultivated
and have long records of domestication
[2], but their proper integration into modern
agricultural systems has historically been
hindered by a lack of scientific research.
With only a fraction of the resources and
breeding programs that are available to
major crops, the development of orphan
crops has lagged far behind the required
level to mainstream their cultivation. How-
ever, a growing interest in orphan crops
over the past decade is sparking invest-
ment in research, technology, and infra-
structure [3]. Several studies recently
identified targets for genetic improvement
[4-6], speed breeding programs [7], farmer
training [8], and market interventions [1] de-
signed to accelerate the integration of or-
phan crop species into global agri-food
systems.

Orphan crops may be understudied, but
they are far from neglected (Figure 1).
For example, teff grass (Eragrostis tef)
is the most widely cultivated crop in
Ethiopia in terms of area coverage,
production volume, and cash crop
value [9]. Millet (Panicum miliaceumn) va-
rieties are grown and consumed across
Africa, where they provide a key supply
of carbohydrates to millions of con-
sumers [9,10]. The leguminous Bambara
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groundnut (Vigna subterranea) and cow-
pea (Vigna unguiculata) supply a steady
source of protein to sub-Saharan Africa
and help replenish soil nitrogen contents
by virtue of their association with soil-
dwelling rhizobia [11]. Amaranthus, a
genus of (mostly) South American crop
species, formed the basis of Aztec
agriculture until the arrival of colonizers
precipitated the decline of amaranth
production and the subsequent collapse
of Indigenous food systems [12].

A variety of synonyms have been introduced
to describe orphan crops [5]. Some, such
as ‘forgotten’ crops, ‘lost’ crops, ‘neglected’
crops, and ‘underutilized’ crops, assume a
Western perspective and ignore the rich re-
lationship between the crops and the com-
munities that cultivate them. Other terms,
such as ‘ancient’ crops and ‘minor’ crops,
suggest inferiority compared with main-
stream (or major) crops. ‘Promising’ crops
and ‘crops of the future’ convey enthusiasm,
but both have the detrimental effect of re-
ducing the value of the crops to their sole
potential for their improvement and integra-
tion into Western food systems. We pro-
pose the phrase ‘understudied Indigenous
crops’, or more simply ‘Indigenous crops’,
as a starting point to address flaws in
these commonly used terms and to prompt
discussion regarding how these important
crops should be studied.

Words profoundly shape perception and
material outcomes over time [13]. We be-
lieve the term ‘orphan crop’ warrants scru-
tiny, because it suggests a reliance upon
scientists from developed nations to foster
the crops into modern agroindustrial sys-
tems. Describing understudied Indige-
nous crops as orphaned overlooks the
role of local communities in the continued
stewardship of these plants. By contrast,
the significance of the word ‘Indigenous’
extends past its literal meaning of ‘native
to a place’. It recognizes the generations
of farmers that enabled domestication of
the crops and emphasizes the importance
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Figure 1. Examples of Indigenous crops. (A) Vigna subterranea, the Bambara groundnut, is a legume
cultivated throughout Africa and is one of the most important sources of protein throughout the continent. A valu-
able intercrop species, groundnut can support the growth of other crops by enriching soils through nitrogen fix-
ation. Bambara groundnut is resistant to high temperatures and impoverished soils, and is suitable for cultivation
up to 1600 m above sea level [15]. Equipped with a recently published genome, plant breeders and scientists are
attempting to improve Bambara groundnut varieties to address food security concerns in semiarid Africa.
(B) Eragrostis tef, or teff grass, is a cereal crop in the grass family and a key supply of carbohydrates throughout
the horn of Africa. Teff is the most important crop in Ethiopia in terms of area coverage, production volume, and
cash crop value. It exhibits tolerance to drought, water logging, and pest epidemics. Several breeding programs,
some in partnership with local and international institutions, are currently seeking breakthroughs in teff improve-
ment to enhance available varieties and increase production yields [9]. (C) Amaranthus caudatus is an herba-
ceous plant native to the American tropics and an important source of carbohydrates, protein, and fiber in
South America, and in India and Africa, where it has been naturalized. Amaranthus species have been widely cul-
tivated for millennia, with archeological evidence suggesting amaranth formed the basis of Aztec agriculture.
A. caudatus tolerates a variety of growth conditions and, by virtue of its C4 photosynthesis, requires little water

input. The plant is resistant to high salinity, marginal soils, and drought.

of the knowledge of local communities in
future efforts to understand these unique
crops and promote their cultivation. Beyond
simply suggesting a change in naming con-
ventions, we hope our proposed term can
bring concerns surrounding Indigenous
crop research to the forefront and open
the floor for conversation and debate.

With their unique adaptations and stress
resilience traits, Indigenous crops have
captured the attention of Western scien-
tists and plant breeders. Developments
to buffer agroindustrial crop systems
against climate change are urgently
needed, particularly as current vyields
struggle to keep up with the demands of
a growing population. Indigenous crops
offer a promising avenue to address
these challenges. However, it is crucial
that all research endeavoring to develop
Indigenous crop varieties recognizes the
sovereignty of countries of origin over
their biological and genetic resources
(Figure 2). Indigenous crop researchers,

particularly those from developed nations,
should acknowledge science’s history of
colonial harm and continuously strive to
abolish the inequitable exploitation of re-
sources from countries of origin.

Approaching Indigenous crop research
through an anticolonial framework re-
quires investments in both biological re-
search and local capacity building. While
initiatives such as the African Orphan
Crops Consortium (AOCC) are helping
raise awareness of Indigenous crops by
publishing genetic resources, many inter-
national efforts lack the capacity-building
investment to train local farmers and
scientists in the use of those resources
[6]. Grassroots organizations, such as the
JR Biotek Foundation, use a bottom-up,
training-based strategy to empower local
communities and bridge skill deficiency
gaps hampering innovation in regions of
the world with fewer scientific resources'.
Only in tandem with investments in the
local infrastructure and human capacity
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of the countries of origin can Indigenous
crop research deliver tangible solutions to-
ward food security to communities suffer-
ing from malnutrition.

Indigenous crops could also help diversify
agriculture in developed countries that
currently supply half of the world’s calories
with just three staple crops: maize, wheat,
and rice'". Despite their high yields, these
crops tend to be grown in input-
intensive, genetically uniform, monoculture
fields, making them vulnerable to extreme
weather events, resource depletion, and
environmental degradation. Introducing
Indigenous crops to farm fields could bol-
ster the resilience of agricultural systems
to environmental shocks by supplying
new genetic diversity, particularly in parts
of Asia and Africa where Indigenous
crops abound but marginal field condi-
tions cannot support the optimal growth
of temperate crops [8].

Indigenous crops could further improve
agricultural systems with their genomic
reservoirs of resistance genes and alleles.
Through synthetic biology approaches,
these resilience traits can be introduced
in other crops to improve their resistance
to a range of stresses, from pests and
nutrient deficiency to suboptimal climatic
conditions. Some Indigenous crops, such
as the African eggplant (Solanum
aethiopicum), have already been used
as genetic donors to improve the resis-
tance of Solanaceae species to disease
caused by pathogenic fungi [14]. Probing
the genomes of Indigenous crop species
and understanding the molecular basis of
their unique resilience traits could help
rectify the loss of genetic diversity in major
crops and more broadly address food
security concerns around the world.

Beyond the colonial-trodden terminology
that describes Indigenous crops lie deep,
ancestral roots and cultural bonds tying
the crops with the communities that origi-
nally identified, cultivated, and curated
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Figure 2. An anticolonial framework for Indigenous crop research. Scientists studying Indigenous crops
should consider these guidelines to ensure that the benefits of their work are accessible and useful to the
communities of origin of the crops. Indigenous crops could transform food markets and strengthen food webs
threatened by climate change. Efforts to achieve food security should prioritize vulnerable regions of the world,
such as those that lack access to staple crops. This list is non-exhaustive; it is meant as a starting point to
prompt discussion surrounding the equitable use of Indigenous crop materials (seeds, tissue, and germplasm)
and Indigenous knowledge in research, agriculture, stewardship, and global food markets.

them. To these communities, Indigenous
crops are not neglected, orphaned, for-
gotten, or underutilized; they are part of
daily living. In circumstances in which
global staple crops remain unaffordable
to households in low-income, food-deficit
countries, Indigenous crops are the go-to
crops for food, feed, medicine, and tradi-
tional practices. Enhancing and conserv-
ing Indigenous crops as primary food
sources in their custodian communities is
vital to address the widespread starvation
battering the continent".

Indigenous crops offer a unique opportu-
nity to diversify, improve, and safeguard

agricultural systems around the world.
Breeding Indigenous crops, encouraging
their widespread use, and leveraging their
resilience genes through synthetic biology
approaches could help address the
rapidly worsening global food security
crisis. However, approaching Indigenous
crop research from an anticolonial per-
spective is imperative to put an end to
the scientific harm done to vulnerable and
historically exploited communities. Western
scientists should consider the negative
repercussions of using language such as
‘orphan crop’ and advocate instead for ter-
minology that recognizes the contributions
of scientific thought from a diversity of
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backgrounds. Therefore, the study of
Indigenous crops, beyond its myriad po-
tential impacts on food systems and sus-
tainable agriculture, presents a chance to
rectify the wrongs of colonial science and
empower the nations and communities
that have most suffered in its grip.
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