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Abstract
Exotic crops—plant species grown in relatively small quantities and not traditionally cultivated in a country or region—
are often intimately linked with the ethnic origins of their maintainers and are a principal source of culinary and nutri-
tional diversity for many people. Recognizing that a wealth of exotic crop diversity and associated knowledge is held by
small-scale growers in the UK, Garden Organic initiated the Sowing New Seeds project to capture and preserve some of
this valuable resource by building a seed collection and knowledge base. To establish a sample of this diversity and
knowledge, we undertook a survey at 31 allotment sites in the Midlands region of the UKwith the objectives of iden-
tifying the exotic crops cultivated, characterizing the demography of those who grow them, understanding their direct
use values, and assessing their potential indirect use value for the diversification and improvement of other crops.
Results reveal that 26% of the food crops recorded are exotic and that they are grown by people belonging to 13 different
ethnic groups. The majority save their own seed, indicating that these crops are performing well in the UK, with grower
selection providing the basis for their continuing success. Further, most maintainers swap seed with other growers, indi-
cating that exotic crops are likely to be gradually diversifying in response to different growing conditions—a positive sign
for their value for local food security and as national genetic resources with potential for use in crop improvement pro-
grams. The research highlights the multitude of benefits that growers obtain through cultivating exotic crops, which are
not only related to nutrition and culinary requirements, but also to general health and well-being, culture, and a range of
other forms of life enrichment. It is critical that growers are encouraged and supported in continuing to cultivate, save
and pass on their exotic crops to younger generations, as well as to protect allotments from development in order to
maintain this important diversity adapted to local growing conditions. Importantly, many exotic crops currently
grown on a small scale may enter into commerce, and thus expand the diversity of the UK’s food crop base. Such a
shift may be particularly important in the face of the increasingly detrimental impacts of climate change on crop pro-
duction. We conclude that exotic crop diversity could be more important for future nutrition, health and food security
than we currently appreciate.
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Introduction

All of the food crops grown on a large commercial scale in
the UK originate from other countries where their wild
ancestors were first brought into cultivation, domesticated
and gradually developed in different regions to create the
crops grown today. Grain crops such as barley, rye and
wheat; roots and tubers such as carrot, parsnip, turnip
and potato; leafy and salad vegetables such as cabbage,
leaf beet and lettuce; legumes such as broad and French
bean, and pea; fruits such as apple, cherry, grape, plum

and pear; and flavorings such as garlic and onion are all
thought of as ‘traditional’ in the UK because they have
been in cultivation in the nation for several hundred
years. However, there are number of crops cultivated in
the UK that have either been introduced relatively
recently, or that have been cultivated in the nation for
longer but have not yet been considered for commercial
exploitation. These non-traditional or ‘exotic’ crops
(also sometimes referred to as ‘specialty’, ‘ethnic’ or
‘alternative’) are plant taxa (species, subspecies or botan-
ical varieties) that are grown in relatively small quantities
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and which are not traditionally cultivated in a country or
region (Jones, 2005; Hingley et al., 2009). They may be
traditional crops of immigrants or have found a
renewed interest from the local populous (Jones, 2005).
An example of a recently introduced exotic crop is kiwi-
fruit, Actinidia deliciosa (A. Chev.) C.F. Liang & A.R.
Ferguson which was grown by the Royal Horticultural
Society (RHS) and flowered for the first time in the UK
in around 1909—however, due to the impacts of war
and harsh winters, it was not proposed as a possible fruit-
ing crop for England until the 1970s (Morton, 1987).
Other crops, such as ‘calalloo’, (Amaranthus L. species),
‘bottle gourd’ or ‘dudi’ [Lagenaria siceraria (Molina)
Standl.], ‘honeyberry’ (Lonicera caerulea L.) and ‘goji
berry’ (Lycium chinense Mill.) were cultivated as orna-
mental novelties in England as early as the 16th and
17th centuries (Sanders and Hellyer, 1971), but have
only been grown as edible crops in the UK since around
1950 when people who immigrated grew them for con-
sumption. Exotic crops are distinct from exotic cultivars,
which are cultivated varieties of traditional crops (i.e.,
those traditionally grown in a country) but with an
exotic origin. An example of an exotic cultivar is climbing
French bean (Phaseolus vulgaris L. var. vulgaris)
‘Cherokee Trail of Tears’—a cultivated variety of a crop
traditionally grown in the UK that originated in the USA.
Today, exotic crops are frequently grown in home

gardens, allotments and community gardens in the UK
and are often intimately linked with the ethnic origins of
the growers. For example, at Spitalfields City Farm in
London, women from the east London Bangladeshi com-
munity grow a wide range of exotic crops via the
Coriander club (Hockridge, 2006). The relationship
between specific crops and ethnic identities has already
been documented—for example, one study found that
maize, squashes and calalloo are frequently cultivated
by Afro-Caribbean gardeners, while salad crops, beans
and tomatoes are grown by Italian plot holders, and
Indian growers favor the cultivation of a wide range of
herbs (Perez-Vazquez et al., 2005). In some instances,
interactions between different ethnic groups may result
in a fusion of different customs and lifestyles (Purdue,
2000)—a trend that is likely to increase the demand for
exotic crops and thus have an important impact on the
crop diversity available in the UK.
Many exotic crops have entered into commerce, reflect-

ing not only the cosmopolitan nature of the UK popula-
tion, but also a general and widespread interest in a
diverse range of food genres. This is evidenced by the
monetary value of exotic crops: in 2001, the value of the
UK exotic vegetable market was estimated at £419
million and the exotic fruit market at £219 million—
growth rates of 62 and 65% since 1997, respectively
(Huxley, 2003). The current value of the exotic fruit and
vegetable market in the UK is hard to come by as
figures are generally not available for the entire market.
However, some examples of the 2012 UK market value

of individual exotic crops are pak choi valued at
£4,777,000, ginger at £2,029,000 and sweet potato at
£36,607,000 (Jupe, 2013), illustrating the significant
value of these vegetables in modern commerce. This expo-
nential growth rate in the commercial market for exotic
fruits and vegetables is likely in part to be a manifestation
of the UK’s increasingly multicultural society. In the 1991
national census, approximately three million people
described themselves as belonging to non-white ethnic
groups, including Indian, Pakistani, Bangladeshi,
Chinese, Black Caribbean and Black African. This
number rose to 4.6 million in 2001 and has now risen to
more than six million. These ethnic groups play a key
role in contributing to the overall culture of the UK, espe-
cially with regard to the dynamic nature of food culture
(Lindgreen and Hingley, 2009).
Although much of the exotic fruit and vegetable

produce sold in the UK is imported from overseas,
some farmers are growing exotic crops in the UK, realiz-
ing that there is a profitable market. For example, an
Essex farmer expanded from growing Bangladeshi vege-
tables in his allotment to commercial production on his
organic farm for sale in local shops in his London com-
munity, while a journalist who moved from Zimbabwe
to the UK started to grow the crops he missed and now
cultivates white maize for sale to the African community
across the country (Hockridge, 2006). Another example is
a farmer in West Yorkshire who started to grow specialty
Asian crops on the suggestion of the local Asian garden-
ing group who cultivate allotments close to the farm. This
diversification was a financial lifeline for the farmer, who
previously had produced only dairy produce and cereals
(Hockridge, 2006). The same author lists a number of
exotic vegetable crops that she believes have potential
for commercial cultivation in the UK, including calalloo,
sweet potato, okra and quinoa.
The increase in demand for exotic vegetables by the

mainstream population in recent years may also be
influenced by increased wealth and relative ease of
foreign travel, along with the promotion of exotic
cuisine by TV chefs and other food media (Mintel
Group Ltd., 2002). It has also been reported that the
main purchasers of exotic foods are shoppers who also
seek quality, innovation and variety (Huxley, 2003). In
addition, globalization of food supplies is likely to have
played a role in increased popularity, making ethnic
foods more widely available and accessible (Church
et al., 2006). However, despite the supply chain being
dominated by international players, a 2003 UK food
report acknowledged a trend toward sourcing home
grown produce (Huxley, 2003). An increase in the local
cultivation of exotic crops may avoid the freight costs
and reduce the carbon footprint involved in transporting
exotic produce around the world and respond to recent
concerns over food miles and global climate change
(Morgan and Morley, 2002). Indeed, climate change in
itself may be considered a factor likely to elevate the
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importance of exotic crops. Where growth is not limited
by water or nutrient supply, rising carbon dioxide levels
and a longer growing season may increase the likelihood
of growth and survival of such novel crops in the UK
(Maracchi et al., 2005). Results of a study into
European commercial plant nurseries showed that 73%
of garden species are able to survive an average of
1000 km further north than their known natural range
limits (Van der Veken et al., 2008).
Although we know that there is a wide range of exotic

crops cultivated in the UK, there has previously been no
specific research into the number, location and maintai-
ners of these crops. Many of the exotic crops and varieties
cultivated successfully in the UK (except for those for-
mally bred for the UK environment by commercial bree-
ders) are likely to have been subjected to multiple rounds
of selection and seed saving over a number of years, enab-
ling them to acclimatize to our temperate climate. As a
consequence, they are often maintained by the older gen-
eration and unless people are willing or given the oppor-
tunity to become a guardian of these crops, they are under
threat of extinction once the original maintainer dies.
Furthermore, little of the experience and knowledge of
growing exotic crops in the UK has previously been docu-
mented. Garden Organic recognized a need to create an
inventory of exotic crops grown in the UK and to docu-
ment their uses, special characteristics, growing require-
ments, where they are grown and by whom, as well as
to actively promote the importance and continued culti-
vation of these unique and diverse crops. In addition, by
collecting and conserving seed samples in a safe seed
bank facility, further research can be carried out into
the diversity and cultivation requirements of these crops,
as well as ensuring that they will not be lost if their culti-
vation in gardens and allotments is discontinued. To
collect a sample of this diversity and knowledge,
Garden Organic initiated the Sowing New Seeds project
(2010‒2015) (Garden Organic, no date a). The first
stage of the project was the implementation of a survey
of allotments in the Midlands region with the objectives
of: (a) identifying the exotic crops cultivated, (b) charac-
terizing the demography of those who grow them, (c)
understanding their direct use values, and (d) assessing
their potential indirect use value for the diversification
and improvement of other crops.

Survey of Exotic Food Crops Cultivated in
Allotments

Allotments in the UK

Allotments have been an important feature of urban areas
in the UK for more than 100 yr. In 1908, the Small
Holdings and Allotments Act came into force, which
placed a duty on local authorities to provide allotments
according to demand, and after the First World War,
land was made available to all through the 1919 Land

Settlement Facilities Act (The National Allotment
Society, 2013). The 1922 Allotments Act was instrumen-
tal in strengthening the rights of allotment holders, but
the most important change came about with the 1925
Allotments Act, which ‘established statutory allotments
which local authorities could not sell off or covert
without Ministerial consent’ (The National Allotment
Society, 2013). Today, district authorities, unitary author-
ities and local councils are responsible for the manage-
ment of UK allotments. The demand for allotments has
increased exponentially in the last two decades. A 1996
survey of allotment waiting lists carried out by the
National Society of Allotment and Leisure Gardeners
(NSALG) revealed that at that time there was an
average of only four people waiting per 100 plots
(Crouch, 1997). This figure increased to 49 people per
100 plots in 2009 and to 59 in 2010 (Campbell and
Campbell, 2011). The number of people and the
amount and value of the produce grown in UK allotments
is staggering—it has been estimated that an excess of
200,000 tons of fresh fruit and vegetables is produced
annually by some 300,000 families tending UK plots,
and that this produce is worth around £560 million
(Pretty, 2002).
The city of Birmingham in the Midlands, which has a

population of over 1.1 million people (Birmingham City
Council, 2013), has the largest supply of allotments of
any local authority in the UK with 113 sites containing
nearly 7000plots (BirminghamCityCouncil, no date), and
in the early years of the 21st century, the city saw a sign-
ificant rise in demand for allotments, particularly in the
west (A. Stagg, personal communication, Birmingham
City Council Allotment Service, 2010). Birmingham is
renowned for its cultural diversity, which is a result of a
long history of immigration into the city. In the 2011
Census for England and Wales, 42% of Birmingham
residents classified themselves as being from a mixed/
multiple, Asian/Asian British, Black/African/Caribbean/
Black British, or another ethnic group other than White
(Office for National Statistics, 2012). Nurturing culturally
defined crops in allotments may help immigrants to
maintain their identity (Hope and Ellis, 2009). Indeed,
included within Policy 24 of the Birmingham Parks and
Open Spaces Strategy is the objective to ‘support access
to allotment sites for asylum seekers, newly arrived
people and other socially disadvantaged groups’
(Birmingham City Council, 2006). A number of commu-
nity groups in Birmingham use agricultural activities
based in allotments, community gardens and parks as a
means to aid the integration of recent migrants. Projects
include ‘Concrete to Coriander’ in Small Heath Park,
‘Confused Spaces’ in Balsall Heath and community
vegetable growing in Georges Park, Lozell’s (Black
Environmental Network Publications, 2005). Other
cities in the Midlands with a significant number of allot-
ment sites and included in this survey include Leicester,
with 45 sites, 13 of which are owned by the City
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Council, the rest managed by local allotment societies
(Leicester City Council, no date), Nottingham, with 38
main sites run by the City Council or private associations
(J. Tarrant, Nottingham City Council Allotments Team,
personal communication, 2017), and Coventry, with 40
sites (London Road Allotment Association, 2011), 20 of
which are operated by the City Council (Coventry City
Council, 2017).

Survey method

The survey of allotments in the Midlands region was
carried out in 2010 and involved the participation of
107 plot holders from 31 allotment sites, primarily
located in Birmingham but with the addition of a small
number of sites in Coventry, Leamington, Leicester,
Nottingham, Smethwick and Wednesbury. Information
was collected using a questionnaire, which was either
completed by the researchers during face-to-face inter-
views with plot holders, or remotely by the respondents
either in hard copy or online. The questionnaire was struc-
tured in two main parts. The first part collated informa-
tion on: (i) participant details, including age, gender and
ethnicity; (ii) site details, including the number of plots
cultivated, location, size and other plot attributes such
as soil type and growing facilities; (iii) crops grown,
noting reasons for growing them and the cultivation prac-
tices used; (iv) cultivar preferences and seed saving/swap-
ping; and (v) sources of knowledge used to cultivate the
crops. The second part collated information on the culti-
vation requirements of selected crops or cultivars of the
plot holder’s choice. Here we present results drawn from
the first part of the survey to contribute to knowledge
on the exotic crops cultivated in the UK, their direct use
values for those who grow them, as well as their potential
indirect use value as sources of genetic diversity for the
diversification and improvement of other crops. Results
of the second part of the survey were used to inform the
cultivation requirements of crops collected for subsequent
characterization at Garden Organic’s Heritage Seed
Library (HSL) (see Garden Organic, no date b).

Exotic food crops recorded

In 2010, more than 170 traditional and exotic food crops
in 28 flowering plant families were cultivated in 145 or
more plots at the 31 allotment sites sampled, of which
46 (26%) are exotic. The precise number of distinct
crops is unknown because of the range of common
names that may be used to refer to the same crop or
one name that may be used to refer to two or more differ-
ent crops. In many cases, it is possible to standardize
common names, for example, ‘calabrese’ can be
grouped with ‘broccoli’, ‘salad onion’ with ‘spring
onion’ and ‘corn’ with ‘sweetcorn’. The nomenclatural
situation is further complicated by different ethnic
groups having their own common name for the crops

they cultivate. Some names are difficult to resolve, for
example, ‘sag’ may refer to any type of leafy greens,
‘kodu’ to a range of cucurbits (marrow, pumpkin,
squash, bottle gourd, etc.) and ‘methi’ to two different
species of Trigonella L., depending on whether the crop
is small- or large-seeded. Table 1 lists the exotic crops
recorded. Apart from calalloo, which was recorded 31
times, these exotic crops were recorded a maximum of
five times each. They are cultivated at 19 (61%) of the
allotment sites included in the survey by 50 (47%) of the
survey participants in 74 (51%) of the total allotment
plots sampled. To highlight the proportion of exotic
crops grown out of all crops recorded in the sample,
Figure 1 shows the number of exotic crops cultivated
per crop group compared with the number of non-exotic
crops.

Relationship between exotic food crops and
demography

Sixteen ethnicities were recorded in the survey, including
‘mixed other’ and ‘other’ (Fig. 2)—however, partici-
pants in the ‘Asian other’, ‘black British’ and ‘mixed
Caribbean’ groups did not report cultivation of exotic
crops. The reasons for this are not clear and require
further investigation. It may be that a larger sample size
would give a different result. Seventy-one percent of all
participants were male and 29% female. The majority of
all participants (37%) were in the age group 56‒70 and
the minority (11%) between the ages of 26 and 40
(Fig. 3). A significant percentage of all participants
(28%) were aged 70 or over and 22% aged 41–55. Two par-
ticipants did not provide their age. Participants in all age
groups grow exotic crops. The high proportion (55%) of
black Caribbean growers in the >70 age group is
notable because it will be important that if they are
growing unique crops and/or crop cultivars that they are
passed on to younger generations to ensure that this diver-
sity is not lost when they eventually cease to maintain
them. The demographic details of the 50 plot holders
who reported growing exotic crops and the crops they
cultivate are shown in Table 2.

Reasons for growing exotic food crops in
allotments

The general reasons for allotment holders in theMidlands
growing their own food crops were explored and no sign-
ificant difference was found between participants who
grow exotic crops and those who only cultivate traditional
crops. The majority of participants stated that they grow
their own crops for: (a) the satisfaction of growing their
own food, (b) the fact that the produce is fresher, and
(c) for exercise and personal fitness. The availability of
food crops and cost are the least important reasons. A
range of other reasons were stated by participants, includ-
ing care about environmental issues, religious purposes,
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giving food to others, enjoyment of being in touch with
nature, relaxation and improved mood, and entering
produce in competitions. When asked for their reasons
for choosing particular crop varieties, both groups of

growers cited taste as the predominant factor (Fig. 4).
Interestingly, cultural heritage appears to be more import-
ant to those who only cultivate traditional crops than
those who grow both traditional and exotic crops. This

Table 1. Exotic food crops cultivated at 19 allotment sites in the Midlands in 2010.

Crop group Family Scientific name Vernacular name(s) recorded in the survey

Leaf/flower/salad veg Amaranthaceae Amaranthus sp. Amaranth, calalloo
Dhata, red amaranth
Dugi, amaranth
Lal sag

Asteraceae Chrysanthemum coronarium Chop suey greens
Brassicaceae Brassica oleracea var. alboglabra Chinese broccoli

B. oleracea var. viridis African kale, chomolia, covo, viscos
Brassica sp. Lai
Lepidium sativum Halloon

Chenopodiaceae Chenopodium giganteum Tree spinach
Malvaceae Hibiscus sabdariffa Sorrel

Beans/pods Fabaceae Cicer arietinum Chickpea
Lablab purpureus Sim bean
Lens culinaris Lentil
Phaseolus lunatus Butter bean, sugar bean
Vigna mungo Black gram
Vigna unguiculata Cowpea
V. unguiculata subsp. sesquipedalis Yard long bean

Malvaceae Abelmoschus esculentus Okra

Bulbs/stem veg Asteraceae Lactuca sativa var. angustana Chinese stem lettuce, stem lettuce

Fruits (sweet) Actinidiaceae Actinidia deliciosa Kiwifruit
Bromeliaceae Ananas comosus Pineapple
Caricaceae Carica papaya Papaya
Cucurbitaceae Citrullus lanatus Watermelon
Musaceae Ensete lasiocarpum Banana

Musa sp.

Fruits (savoury) Cucurbitaceae Cucumis metuliferus African horned cucumber
Cucurbita ficifolia Shark fin melon
Cucurbita pepo Chapan, ram’s kodu, winter squash
Cucurbita sp. Asian marrow, kodu
Lagenaria siceraria Bottle gourd, dudi, kodu
Luffa acutangula / cylindrica Loofah
Sechium edule Chayote, cho-cho

Solanaceae Solanum nigrum Kabo

Roots and tubers Apiaceae Petroselinum crispum var. tuberosum Hamburg parsley
Araceae Colocasia esculenta Dasheen, mukki
Asteraceae Smallanthus sonchifolius Yacón
Brassicaceae Raphanus caudatus Rat-tail radish
Dioscoreaceae Dioscorea alata Yam

Herbs/spices/flavouring Fabaceae Trigonella foenum-graecum Fenugreek, methi (large-seeded)
T. corniculata Methi (small-seeded)

Lamiaceae Thymus sp. Tanya
Jamaican thyme

Cereals/seeds Chenopodiaceae Chenopodium quinoa Quinoa
Poaceae Oryza sativa Rice

Zea mays African white maize

Crops are grouped according to their main uses. Important note: Solanum nigrum carries a risk of toxicity. It may be that the record of
this crop in the survey is not pure S. nigrum, but S. americanum which closely resemble S. nigrum. The genetics of the nightshades are
not fully researched and toxicity varies according to species, season, region of cultivation, climate conditions, age of leaf and cooking
method.
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result seems somewhat counter-intuitive and it may be
that a larger sample size would reveal less disparity
between the two groups.
Table 3 shows the other reasons given by the survey

participants for choosing particular crop varieties and
reveals some differences between the two groups. For
example, while participants who only grow traditional
crops are concerned about using varieties that are
adapted well to the region’s climate and to local environ-
mental conditions, cultivation of organic varieties, use of
older varieties or those of sentimental value, as well as
being influenced by seed catalogues, eating qualities
other than taste, and cost, exotic crop growers cited
uniqueness, family inheritance and pest resistance as
important reasons. Familiarity, reputation and aesthetics
influence the choice of varieties by both grower groups.

Seed sources and continuity in crop
cultivation

Survey participants were asked to provide information on
the original source of the crops they grow to identify
whether they are exotic taxa (species, subspecies or botan-
ical varieties) or exotic cultivars, and to provide an insight
into whether individual populations grown may poten-
tially contain unique diversity. Figures 5a and 5b show
the origin of the crops grown in the survey allotment
plots. The percentages shown are the proportions of
crop occurrences (or populations) and are based on 118
exotic crop occurrences and 2053 traditional crop
occurrences. Not surprisingly, a higher percentage of
exotic crop populations than traditional crop populations
originate from self-saved propagation material (seed or
cuttings) because these crops are generally not commer-
cially available in the UK. Nonetheless, a significant
percentage of exotic crop populations are also reported

to have been bought, although they may have been
bought overseas, from a grocery or from another
grower. It is also notable that 21% of traditional crop
populations originate from self-saved material, indicating
that these crops, which are mostly commercially produced
(only 2% of populations of exotic cultivars of traditional
crops are sourced from self-saved material), may be
slowly diversifying in response to grower selection in a
range of growing conditions. Of the total crops recorded
in the survey (more than 170), 101 (>50%) were reported
by participants to be sourced from self-saved material. It
is also encouraging to see that seed is being sourced
from plant/seed swap events, again enhancing crop
diversity and knowledge sharing. Figure 5b shows that
3% of traditional crop populations are sourced from
allotment schemes. These schemes do not provide
growers with exotic crops (Fig. 5a), nor indeed exotic
cultivars.
Figure 6 shows the numbers of participants in each

grower group who save their own seeds. The results are
based on a total of 101 survey participants—46 who
grow both exotic and traditional crops and 55 who grow
only traditional crops (six participants did not respond
to the questions in this part of the survey). It is encour-
aging to find that a high percentage of participants
(c. 56%) save seed from at least one or more of their
crops for cultivation in the next growing season
(Fig. 6a). This indicates that many of the crops grown in
the plots are well-suited to the sites. The process of select-
ing, saving and replanting seeds from one season to the
next also encourages greater diversity within and
between crop populations, which makes the crop better
adapted to local environmental conditions, less likely to
fail due to adverse weather conditions or pest and
disease attacks, and more likely to have a wider cropping
window, thus avoiding gluts (Negri et al., 2009). A high
proportion of participants (c. 34%) did not answer the
question about seed saving. Some appeared to believe it
was illegal as they had heard it was against the law to
sell seed of unregistered varieties and thought this
applied to seed swapping as well. The results indicate
that a higher percentage of growers of only traditional
crops currently save their own seeds (60% versus 52%)—
however, we cannot draw any conclusions from this
because of the large number of participants who did not
answer this question (41% of exotic crop growers and
27% of growers of traditional crops only). As well as a
significant proportion of survey participants saving their
own seeds, the majority (67% of exotic crop growers
and 78% of those who grow only traditional crops) swap
seeds with other growers. Seed swapping is another way
of increasing crop diversity—by passing seeds on to
other growers, those populations will (if grown success-
fully) adapt to the new site in which they are grown.
This adaptation may take a number of years and may
be very gradual, but the inherent genetic diversity within
the crop will slowly evolve in response to changing

Figure 1. The number of exotic and non-exotic crops cultivated
per crop group.
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environmental conditions, particularly if the grower that
has received the seeds, also saves and replants seeds
from one season to the next and in turn shares them
with other growers.
The surveyors also asked plot holders whether they

grow the same varieties each year (Fig. 7) and whether
they have grown particular varieties in the past that are
no longer available to them. The majority of participants
(61%) stated that they grow a mixture of the same and
some new varieties each year, 20% that they always
grow the same varieties each year, and 15% that they
grow different varieties each year. Four participants did
not answer this question. While the cultivation of different
varieties of a range of crops each year provides growers
with a wide range of produce and choice in any particular
year, in terms of increasing and sustaining crop diversity
and food security in the long term, it is the cultivation
of the same varieties over many years of selection and
seed saving that is important. We therefore need to
know which growers are saving seed from the same crop
varieties from one year to the next. A more in-depth
study of specific crops cultivated by plot holders is
required in order to ascertain exactly how many of the
same crops and varieties are being grown over subsequent
years. However, we do know from this study that of the 20
participants who always grow the same varieties each
year, half save their own seeds (five who grow exotic and
traditional crops and five who only grow traditional
crops), which indicates that the crops they grow are
becoming diversified in response to the specific environ-
mental conditions of the sites, as well as to grower selec-
tion for desired characteristics. Furthermore, six of these
seed-saving participants (two of whom grow exotic

crops) also swap seeds with other growers—a further
means of increasing and sustaining crop diversity. Seven
of the remaining ten participants did not answer the ques-
tion about seed saving and three do not save seeds. Thirty-
nine (63%) of the 62 participants who grow a mixture of
previously grown and new varieties each year also save
their own seeds (12 of these plot holders grow exotic
crops), and of these, 33 also swap seeds with other
growers—again, a very encouraging indication of
increased diversification and sustainability of local food
security. Of the remaining 23 plot holders, 20 did not
answer the question about seed saving (nine of whom
are exotic crop growers), and three growers (of only trad-
itional crops) do not save seeds.
It is also important to know about the length of time

that growers have cultivated their crops because the
longer a crop has been grown from self-saved seed in the
same location, the more likely it is that it will have
become adapted to the specific environmental conditions
of that location, as well as to grower selection for desired
characteristics. Figures 8a and 8b show how long the
survey participants have been growing their own crops
and for how long they have been growing crops in their
allotment plot(s). The results are based on a total of 105
survey participants—48 who grow both exotic and trad-
itional crops and 57 who grow only traditional crops
(two participants who grow exotic crops did not respond
to these questions). A significant number of survey parti-
cipants (c. 56%) have been growing crops for between 10
and 50 yr and a handful for more than 50 yr, showing that
there is a wealth of expertise and knowledge within the
allotment community (Fig. 8a). The larger number of
people who grow traditional crops only and have

Figure 2. Ethnicity and gender of the survey participants.
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cultivated crops for 10 yr or less may be indicative of a
recent surge in interest in home-grown produce for the
range of reasons previously cited. The small number of
people who have been growing their own crops for more
than 50 yr flags up the need to ensure that any non-com-
mercial crops grown by these individuals (particularly
those that have been self-saved) are passed on to other
growers for continued cultivation.
Figure 8b shows that while many allotment plot holders

have been growing their own crops for many years, rela-
tively few (c. 31%) have been growing them in the
survey allotment plots for more than 10 yr and the
maximum number of years they have been grown in
these plots is 37. Critically, of the 33 participants who
have grown crops in the same plots for over 10 yr, less
than half (14) grow all or some of the same varieties
each year and save their own seeds (six of whom grow
some exotic crops). Again, the importance of ensuring
that the non-commercial crops that have been grown in
the same plots for more than 10 yr (and particularly
those that have been grown in the same plots for more
than 25 yr) are passed on to other growers when these
plot holders move on or give up cultivating their crops
cannot be overemphasized. This will be critical to
sustain the full range of crops and the wealth of diversity
that they contain for future use.
It is encouraging to see that a significant number of plot

holders (62) have started growing crops in their allotment
plot(s) within the last 10 yr. Of these, more than half (11
growers of exotic and traditional crops and 24 who only
grow traditional crops) grow all or some of the same var-
ieties each year and save their own seeds. The number of
years that growers have cultivated their allotment plots
may of course be affected by plot availability and

occasionally by the loss of allotment sites altogether due
to urban development.

The Benefits of Exotic Crops now and in
the Future

Self-grown crops and food security

Unemployment, poverty, food inflation, currency deva-
luations (Defra, 2010) and an acute skills shortage in
the horticultural industry (RHS, 2014) have been iden-
tified as threats to food security in the UK. Partial self-
sufficiency through self- or community-grown food
crops can help to mitigate these threats. In particular,
crops grown from self-saved seed over a number of years
can make an important contribution to food security.
Repeated cycles of selection, seed saving and cultivation
over a number of years in a particular locality results in
crops becoming acclimatized and adapted to local envir-
onmental conditions (von Rünker, 1908; Bennett, 1970;
Harlan, 1975; Tudge, 1988; Frankel et al., 1998; Brown,
2000; Brush, 2000; Negri et al., 2009). At a time when
we are facing the challenge of climate change on food pro-
duction, the diversity of such crops is likely to be ever
more important as a buffer against crop failures and
ultimately as insurance against food insecurity (FAO,
2008, 2010; Negri et al., 2009; Maxted et al., 2011).
Further, self-grown crops are generally grown in low
input, sustainable cultivation systems—therefore, there
are both environmental and cost benefits associated with
their cultivation (Kell et al., 2009; Maxted et al., 2011).
In addition, the benefits of small-scale cultivation of
food crops to growers are multifold. They may benefit
from reduced living costs (as they have to buy less from

Figure 3. Ethnicity and age groups of the survey participants.
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Table 2. Demography of plot holders who participated in the survey and who cultivate exotic crops, showing the crops grown.

Age
group Ethnicity Gender

No. of
participants Exotic crops cultivated

26‒40 Asian Indian Male 1 Methi (Trigonella sp.)
Black African Female 1 African kale (Brassica oleracea var. viridis), calalloo (Amaranthus sp.),

cowpea (Vigna unguiculata), sugar bean (Phaseolus lunatus)
White British Female 1 African horned cucumber (Cucumis metuliferus), cho-cho (Sechium

edule)

41‒55 Asian Bangladeshi Male 2 Calalloo, dhata, lal sag (Amaranthus sp.), dudi (Lagenaria siceraria),
kodu (Cucurbita sp. or L. siceraria), lai (Brassica sp.), sim bean
(Lablab purpureus)

Black Caribbean Female 1 Dasheen (Colocasia esculenta), okra (Abelmoschus esculentus)
Male 4 Calalloo (Amaranthus sp.)

Chinese Female 1 Amaranth (Amaranthus sp.), Chinese broccoli (B. oleracea var. albo-
glabra), Chinese stem lettuce (Lactuca sativavar. angustana), shark fin
melon (Cucurbita ficifolia)

Indian Caribbean Male 1 Calalloo (Amaranthus sp.), Jamaican thyme (Thymus sp.)
Mixed Other Male 1 Rat-tail radish (Raphanus caudatus)
White British Female 1 Yacón (Smallanthus sonchifolius)

Male 3 Calalloo (Amaranthus sp.), Hamburg parsley (Petroselinum crispum var.
tuberosum), quinoa (Chenopodium quinoa), tree spinach
Chenopodium giganteum)

56‒70 Asian Indian Male 6 Calalloo (Amaranthus sp.), chickpea (Cicer arietinum), fenugreek
(Trigonella foenum-graecum), halloo (Lepidium sativum), kabo
(Solanum nigrum), lai (Brassica sp.), methi (Trigonella sp.), okra
(Abelmoschus esculentus), rat-tail radish (R. caudatus), winter squash
(Cucurbita pepo)

Black Caribbean Female 1 Calalloo (Amaranthus sp.)
Male 3 Banana (Ensete lasiocarpum or Musa sp.), calalloo (Amaranthus sp.),

dasheen (C. esculenta), papaya (Carica papaya), pineapple (Ananas
comosus), rice (Oryza sativa), Jamaican thyme (Thymus sp.), water-
melon (Citrullus lanatus), yam (Dioscorea alata)

Turkish Cypriot Female 1 Lentil (Lens culinaris)
White British Male 1 Kiwifruit (Actinidia deliciosa)
White European Male 1 Chickpea (Cicer arietinum)

>70 Asian Indian Male 2 Black gram (Vigna mungo), methi (Trigonella sp.), Tanya (Thymus sp.)
Asian Pakistani Male 1 Chickpea (C. arietinum)
Black Caribbean Male 14 African white maize (Zea mays), butter bean (Phaseolus lunatus),

calalloo (Amaranthus sp.), chayote (Sechium edule), okra
(Abelmoschus esculentus), sorrel (Hibiscus sabdariffai), Jamaican
thyme (Thymus sp.)

Other Male 1 Calalloo (Amaranthus sp.)

Age not
given

Asian Bangladeshi Female 1 Kodu (Cucurbita sp. or Lagenaria siceraria), mukki (C. esculenta), dugi
(Amaranthus sp.), lai (Brassica sp.), yard long bean (Vigna unguiculata
subsp. sesquipedalis), zinger (crop not identified)

Chinese Female 1 Bottle gourd (Lagenaria siceraria), chop suey greens (Chrysanthemum
coronarium), loofah(Luffa acutangula), stem lettuce (Lactuca sativa
var. angustana)

Crop common names are as reported by the survey participants with corresponding scientific names in parentheses. Notes: African
kale was reported by one plot holder under three different names—‘chomolia’, ‘covo’ and ‘viscos’, andwinter squash was reported by
one plot holder under two different names—‘chapan’ and ‘ram’s kodu’. These may relate to different cultivars. Two different banana
species are cultivated by one plot holder: Ensete lasiocarpum andMusa sp. Important note: Solanum nigrum carries a risk of toxicity. It
may be that the record of this crop in the survey is not pure S. nigrum, but S. americanum which closely resemble S. nigrum. The gen-
etics of the nightshades are not fully researched and toxicity varies according to species, season, region of cultivation, climate condi-
tions, age of leaf and cooking method.
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food outlets and there is less wastage because they can
harvest produce according to demand) and the option
to choose which cultivation methods to use (in particular,
the option to grow organically). For those growers culti-
vating crops year on year from self-saved seeds, they
benefit from the security of knowing that the crops are
less likely to fail in adverse weather conditions or due to
pest and disease attacks because of local adaptation and
the wide genotypic variation present in the population
(also known as ‘yield stability’—Frankel, 1997), a reduc-
tion in gluts due to awider cropping window, the ability to
save their own seed (cutting out the cost of buying fresh
seed for each new growing season), and the option to
select seed from plants that exhibit the characteristics

that are of interest to them for culinary use (Kell et al.,
2009; Maxted et al., 2011).
Local adaptation in crops through the process of selec-

tion, seed saving and replanting from one season to the
next is not only important to sustain a productive crop
for the grower’s own use, but is also of interest to plant
breeders as a source of genetic variation to improve exist-
ing crop varieties due to the evolution of locally adapted
and unique alleles over time (Frankel et al., 1998; FAO,
2010; Maxted et al., 2011). Modern commercial crop var-
ieties are bred to provide uniformity of production (e.g.,
they flower and fruit synchronously, are of the same
height to facilitate mechanical harvesting, and have tar-
geted pest and disease resistance characteristics, often

Figure 4. Reasons for choosing particular crop varieties, showing the percentages of participants in each of the two grower categories
who selected each reason. This survey question was answered by 40 (80%) of the survey participants who grow exotic (and traditional)
crops and 51 (89%) who only grow traditional crops.

Table 3. Other reasons given by survey participants for choice of crop varieties.

Reasons E T

Familiarity (being used to growing or eating the variety, or knowing the variety since an early age) √ √
Reputation/recommendations from other growers/seeing varieties growing well on a neighboring plot √ √
Aesthetics (e.g., attractive foliage) √ √
Exhibition qualities (e.g., size, consistency and uniformity) √ √
Uniqueness (i.e., the variety is unusual or looks different) √
Inheritance from parents or siblings √
Pest resistance √
Eating qualities other than taste (e.g., texture of fruit) √
Recommendations in seed catalogues √
Adaptation to climate and specific local environmental conditions √
Trial and error (if the variety grows well, will purchase it again the following year) √
Preference for organic seeds √
Preference for older varieties √
Sentimental value (e.g., a variety grown by a parent) √
Preference for British varieties/wary of growing varieties from abroad (potential for invasiveness) √
Cost/special offers √

E, exotic crop growers; T, traditional crop growers only.
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provided by single genes or alleles)—however, this makes
them susceptible to new strains of pests and diseases and
extreme environmental conditions, which can result in
yield reduction or even the loss of entire crop populations,
and they do not provide a wide pool of genetic variation
for future crop improvement (Negri et al., 2009). Thus,
the ongoing cultivation of self-grown locally adapted
crops has the dual role of contributing to local food secur-
ity and potentially to global food security as well.

Socio-economic benefits of exotic food crops

The advantages of self-grown crops highlighted in the pre-
vious section are applicable whether small-scale growers
cultivate traditional or exotic food crops. However, there
are some additional factors related to the cultivation of
exotic crops that have important socio-economic
benefits. The cultivation of exotic crops in the UK is

integral to and has an important role in supporting cul-
tural diversity. Many exotic crops that have arrived in
the UK in recent years have been brought here by the
immigrant population and these foods are a critical com-
ponent of their cultural identity and way of life. Growers
of exotic crops may have cultivated the crop overseas
before moving to the UK or the crops may have been
grown by their ancestors. In addition to being able to
eat a cuisine that they are accustomed to, these growers
also benefit from the security of being familiar with the
cultivation requirements of the crop. Less dependence
on specialty produce bought from food outlets means
that non-indigenous ethnic groups are more independent
and self-sufficient, giving them a greater sense of security
within UK society.
The increased diversity that the cultivation of exotic

crops brings to the UK provides greater options for all
our diets and nutritional needs, as well as for commercial
growers and farmers to diversify and to reap the economic
benefits. In particular, growers interested in small-scale
commercial production or simply in some ad hoc local
sales of produce may benefit from a crop that is unique
and could attract a niche market. A further benefit is to
human health and well-being, both through the nutrition
provided by exotic crops and through the exercise and
general sense of well-being gained through their cultiva-
tion. Some minority ethnic communities are reported to
have worse health than the white British, the worst
affected groups being Bangladeshi, Pakistani and Black
Caribbean (Department of Health, 2010). Further,
health is reported to be worse for those born in the UK
than first-generation migrants. These health problems
are attributed to a number of reasons including adapting
to a western lifestyle and diet. Many of the exotic crops
cultivated in the UK have specific health benefits—for
example, both fenugreek (Kassaian et al., 2009) and
‘karela’ (Momordica charantia L.) (Joseph and Jini,
2013) have been shown to stabilize blood sugar levels in
type 2 diabetics.

What is the future for exotic crops in the UK?

As highlighted in the introduction to this paper, most of
the UK’s food crops have been brought into cultivation,
domesticated, and developed in other regions of the
world. The introduction of new food crops has intensified
in recent years along with an increase in non-indigenous
ethnic groups settling in the UK, combined with the curi-
osity of many UK nationals in trying new types of cuisine
and an interest in a more varied diet. As shown by the
results of this research, there is an amazing wealth of
exotic crop diversity being cultivated on a local scale in
allotments in the Midlands region and undoubtedly this
will be reflected in other areas of the UK as well, particu-
larly in ethnically diverse areas. While these exotic crops
are strongly associated with the ethnic origins of the
growers, results of the allotment survey have shown that

Figure 5. (a) Origins of exotic crop populations (n= 118). (b)
Origins of traditional crop populations (n= 2053).
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their cultivation is not restricted to minority groups and
has spread from one ethnic group to another.
It is difficult to predict what the future is for exotic

crops in the UK, but while it is likely that we have
reached a peak in the introduction of different crop
taxa, exotic crop varieties will undoubtedly continue to
be introduced from overseas. What will be interesting is
to monitor trends in the wider commercial cultivation of
exotic crops in the UK. Their successful cultivation in
UK soil will lead to less dependence on importing
produce from overseas, a reduction in our carbon foot-
print (if the environmental impacts of inputs are less
than those of importing the same crops) and the

availability of fresher produce. While the UK produces a
large proportion of vegetables consumed by the nation
(55% in 2007—Department of Health, 2010), we have a
strong dependence on two other countries (Spain and
the Netherlands) for our supply of fresh vegetables. Any
major crop failures in the UK and/or these major
import countries could render the UK vulnerable to a
food shortage and an increase in the cost of some staple
elements of our diet. The situation regarding fruit crops
is probably less critical since the UK produces a very
small proportion of that consumed by the nation (7% in
2007—Department of Health, 2010) and we source
fresh fruits from a wider range of countries than we do

Figure 6. Do survey participants save their own seed?

Figure 7. Choice of crop varieties from one year to the next.
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fresh vegetables. Nonetheless, greater use of our national
capacity for producing a broad range of vegetables and
fruits (including exotic species and varieties) is likely to
improve food security and bring benefits for the national
economy, the environment, and consumers.
Further, what will our changing climate bring? We are

already experiencing some extreme and unusual weather
events and patterns, including colder or wetter winters,
hotter or wetter summers, as well as some severe
flooding and extended periods of drought. These chan-
ging climatic conditions have had a lasting impact on

farmers and on the agricultural sector in general. Will
exotic crops provide a partial solution to these problems?
Perhaps in 50 or 100 yr time there will be crops that can be
widely cultivated in the UK that are currently not suitable
to grow in our climate.

Conclusions and Recommendations

The introduction of exotic food plant species or varieties
to the UK has been a continual process over centuries

Figure 8. (a) Number of years survey participants have been growing crops. (b) Number of years survey participants have been
growing crops in their allotment plot(s).
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but has accelerated in the last 50 yr in conjunction with
Britain becoming a more multicultural society. Today,
exotic crops are frequently grown in home gardens, allot-
ments and community gardens and their cultivation is
often intimately linked with the ethnic origins of the
growers. Some exotic crops have begun to be produced
commercially, reflecting not only the cosmopolitan
nature of the UK population, but also a general andwide-
spread interest in a diverse range of food genres. The
Sowing New Seeds project has documented and charac-
terized many of the exotic crops cultivated in allotments
and gardens in the Midlands region of the UK, and the
results of this work have revealed a substantial and previ-
ously undocumented crop diversity resource. Many of the
self-saved seed accessions collected in the project proved
to be well adapted to UK conditions and represent an
important source of genetic material. Greater diversity
of crop resources (the number of different crop taxa
grown, the number of different cultivars, and variability
between and within populations of cultivars) is important
for the sustainability of agricultural systems as a
buffer against climate variability (Kovats et al., 2014).
Therefore, there is a critical need for increasing crop diver-
sity by encouraging the continued maintenance of as wide
a range of crops and cultivars as possible, including those
grown at allotment sites and in home and community
gardens. Not only is this adaptation and diversity import-
ant for those people who benefit directly and may even
depend on these crops for their food security, but it is
also potentially significant as a genetic resource for
national, or even global food security through its use in
crop improvement programs. Efforts should be made to

conserve these accessions, both in situ and ex situ. The
HSL and its Seed Guardians will be important for the
ex situ conservation of exotic crops as they have been
for many years for the conservation of traditional crops.
However, these should be duplicated in other UK gene
banks to ensure their safety.
Many of the exotic crops and varieties cultivated suc-

cessfully in the UK are likely to be those that have been
subjected to multiple rounds of selection and seed
saving over a number of years, enabling them to acclima-
tize to our temperate climate. As a consequence, they are
often maintained by the older generation and unless
people are willing or given the opportunity to become a
guardian of these crops and the associated varieties,
they are under threat of extinction once the original main-
tainer dies. Furthermore, along with the extinction of the
crop and varieties, there is a critical loss of experience and
knowledge. To ensure the continued in situ conservation
of these crops, maintainers should be encouraged and
supported to continue to cultivate them and save their
seed. Passing crops on to other growers will not only
increase the security of their conservation, it will maintain
a wide range of crop diversity that is adapted to local
environmental conditions and to the growers’ own prefer-
ences. The Sowing New Seeds project has revealed that
seed saving is already practiced extensively by allotment
holders in the Midlands. However, while seed swap
events and networks already exist, there is capacity to
hold more of these events.
In situ conservation of crop diversity is not only import-

ant to conserve the diversity of genetic resources, but is
also the means by which the maintainers themselves
obtain the multitude of benefits of growing the crops,
whether for nutrition and health, monetary return, cul-
tural reasons, general well-being or some other form of
life enrichment. The promotion of (and increase in)
locally adapted crop population maintenance in situ at
allotment sites will therefore have many long-term
benefits, both for the growers themselves and for future
generations. This research has highlighted the importance
of allotment plot holders as conservators of exotic crops.
Many allotments sites have been established for several
decades and there is a long-standing tradition of swapping
and sharing seed amongst growers. Furthermore, the
increase in uptake of allotments by the younger gener-
ation is positive for in situ crop conservation as the var-
ieties grown by the older generation are more likely to
be passed on to the next generation. Therefore, the
long-term security of allotment sites is vital. The loss of
even one site may mean the loss of unique locally
adapted genetic diversity and food insecurity for a propor-
tion of the local population. Therefore, local councils have
a duty of care to protect allotment sites from development
for the benefit of the local populous and more generally to
conserve biological resources for the benefit of human-
kind. Importantly, exotic crops are inherently linked
with cultural diversity and are therefore a vital part of

Figure 9. Percentages of samples from six crop groups collected
in the Sowing New Seeds project.

582 S. Kell et al.

https://doi.org/10.1017/S1742170517000424 Published online by Cambridge University Press

https://doi.org/10.1017/S1742170517000424


the UK’s multicultural society and heritage—a constitu-
ent that must be nurtured and protected for the benefit
of future generations.
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