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Abstract

The importance of edible wild plants may be traced to antiquity but sys-
tematic studies are recent. Anthropologists, botanists, ecologists, food
scientists, geographers, nutritionists, physicians and sociologists have
investigated cultural aspects and nutrient composition of edible species.
Important contributions to the diet from edible wild plants are well
documented and numerous studies reveal roles played by ‘lesser-known’
species when meeting macro- and micronutrient needs of groups at risk,
whether infants and children, pregnant and/or lactating women, or the
elderly. The literature is vast and scattered but information on the macro-
and micronutrient content of wild plants and their importance to the
human diet appear in five kinds of publications: cultural works by social
scientists, descriptions and inventories by botanists, dietary assessment
studies by nutritionists, intervention programmes managed by epidemi-
ologists and physicians, and composition data generally conducted by food
scientists and chemists. Many macro- and micronutrient-dense wild spe-
cies deserve greater attention but lack of adequate nutrient databases,
whether by region or nation, limit educational efforts to improve diets in
many Third World areas. Limited and uneven compositional data gen-
erally reflect factors of cost and personal interest in key nutrients. Whilst
edible wild plants are regularly deprecated by policy makers and con-
sidered to be the ‘weeds of agriculture’, it would be tragic if this led to loss
of ability to identify and consume these important available species.

Ethnobotany: Macronutrients: Micronutrients: Nutritional anthropology: Wild plants

‘As there is a plenty of common and French sorrel; lamb’s quarters, and water
cresses, growing about camp; and as these vegetables are very conducive to
health, and tend to prevent the scurvy and all putrid disorders . . .the General

recommends to the soldiers the constant use of them, as they make an agreeable

salad, and have the most salutary effect. The regimental officer of the day [is] to
send to gather them every morning, and have them distributed among the men.’
Washington (1777)
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Introduction

Throughout history, edible wild plants have sustained human populations in each of the
inhabited continents. The agricultural revolution that began more than 10 000 years ago created
a dramatic shift in the human food supply (Isaac, 1970; Heiser, 1973; Grivetti, 1980). One
result was a significant reduction in dietary diversity. As humans focused more on domesticated
cultivars and gave less attention to wild species, plants that once offered important flavour and
texture satisfaction and supplied essential nutrients to the diet declined in popularity. As
humans changed, economically and technologically from hunter—gatherer encampments to
settlements, and ultimately to urban living, diets changed significantly in two ways. First,
human food patterns reflected increasing intake of fewer domesticated plant staples, and sec-
ond, edible wild species that once sustained health and nutritional status began to be reduced,
and then eliminated from the diet (Grivetti, 1976, 1978, 1981).

In recent centuries humans have focused on relatively few plant species with the result that
80 % of total dietary energy intake, globally, is obtained from twelve domesticated species:
eight cereals (barley, maize, millet, rice, rye, sorghum, sugar cane and wheat) and four tubers
(cassava, potato, sweet potato and yam). This focus on few cultivars poses two significant
problems. First, nutritional reliance on few species, paradoxically, places humans at evolu-
tionary risk as seen if a cereal-specific rust or smut evolved that attacked these critical food-
stuffs. The result would be global famine of incomprehensible scale and human catastrophe.
The second problem is decline in knowledge. By focusing on domesticated cultivars the col-
lective skills needed to identify and prepare wild foods has declined precipitously. Since
species that contained energy and micronutrients became peripheral or were abandoned,
humans sometimes have starved in the midst of ‘wild food plenty’ (Grivetti, 1978).

The purpose of the present review is not to urge a ‘return to the land’, or to suggest that use
of edible wild species is the key to solving the world food crisis. We will present the argument,
however, that wild species continue to provide important energy and micronutrient needs
during drought and social, political unrest. We will document and sample the vast botanical—
nutritional literature on edible wild plants to demonstrate the value of these species in meeting
dietary requirements globally. Our intent is not to be inclusive or exhaustive, since numerous
publications provide detailed knowledge of wild plant use in specific geographical locations,
whether Africa (Hendrick, 1919; Uphof, 1968; Usher, 1974; Tanaka, 1976), Asia (Terra, 1966;
Oomen & Grubben, 1978), or the Americas (Bukason, 1930; Harris & Munsell, 1950; Sauer,
1950). Instead, we will consider how research has documented the important, critical roles wild
plants play in maintaining the nutritional quality of traditional diets.

Themes and problems in edible wild plant research

It is appropriate to briefly consider several themes that characterize edible wild plant research.

Historical studies

Human consumption of wild plants has been documented from antiquity into the common era.
Dietary use of wild fruits, nuts, seeds and leaves appear in numerous records from ancient
Egypt (Darby et al. 1977), Greece (Athenaeus, 1927-1942), Rome (Apicius, 1958), India
(Caraka, 1981), China (Simoons, 1991), and the medieval era (Arano, 1976). Spanish con-
quistadors in North, Central, and South America observed use of edible wild plants as food and
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medicine (Cortéz, 1929; Bernal Diaz, 1956; de la Cruz, 1940; Farfan, 1944; Hernandez, 1942 —
1946). Ingestion of wild plants as food and as medicine lies at the foundation of many tradi-
tional healing systems, whether expressed as ancient Mediterranean-style prescriptions
(Dioscorides, 1959), or as contemporary patterns exhibited by west African Hausa who con-
sider ‘medicine as food—food as medicine’ (Etkin & Ross, 1982; Etkin, 1986, 1994).

Whilst thousands of ancient, medieval, and early modern accounts document wild species
and their roles in herbal medicine, the systematic study of edible wild plants is relatively recent.
Investigations of edible species have been approached by scholars from many disciplines
including anthropology, botany, economics, food science, geography, history, medicine,
nutrition and sociology. This diverse literature encompasses botanical classification and sys-
tematics (Merrill & Walker, 1938; Mandiville, 1990; Duke & Vasquez, 1994); ecology and
human—plant interactions (Etkin, 1994; Balick & Cox, 1996; Cotton, 1996); plant use by age,
gender, and social status (Grivetti, 1978, 1979; Lockett, 1999); and dietary use of wild species
during civil unrest, war and drought (Valaoras, 1946; Grivetti, 1976).

Salvage ethnobotany and famine foods

A second body of literature produced during the 1960s by botanists, nutritionists, and social
scientists recognized that wild plants commonly served as critical foods during periods just
before harvest. Widespread use of these so-called ‘famine foods’ during the pre-harvest or
‘hungry months’ has been extensively documented (Miracle, 1961; Brooke, 1967; Hunter,
1967; Annegers, 1973; Ogubu, 1973; Zinyama et al. 1990; Lockett, 1999). As generations
passed, the ability to identify ‘famine foods’ declined precipitously. Once families and societies
survived by existing on edible wild plants, but inability to identify sustaining species led to
increased malnutrition and famine in certain areas of the world. Attempts to stem this loss have
been termed ‘salvage ethnobotany’ by researchers who attempt to identify famine foods before
this critical knowledge is lost (Grivetti, 1976; Ogle, 1982; Humphry ef al. 1993; Lockett, 1999).

Hidden harvest: the edible weeds of agriculture

The concept ‘hidden harvest’ is used when wild plant foods are studied within agricultural
systems to understand their cultural, ecological and nutritional roles in local and regional food
security (Scoones et al. 1992). Important leaders in this effort are scientists associated with the
International Institute for Environment and Development (IIED), the Swedish International
Development Authority (SIDA), and the World Wildlife Fund (WWF), especially the Con-
servation Policy Division. These scientists have drawn two notable conclusions: that wild foods
are part of local and regional agriculture and food procurement systems, and wild species are
important genetic resources in global efforts to maintain biodiversity.

Problems in wild plant research

Three problems must be addressed by researchers interested in edible wild plants. First, how to
solve questions of identification and comparison of plant use at global, continental and/or
regional, and local scales. Given the hundreds of thousands of edible wild species, global
compendia, by definition, present data on relatively few species and in limited depth (Hendrick,
1919; Uphof, 1968; Usher, 1974; Tanaka, 1976). Still, continental or regional compendia are
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useful starting points when investigating edible species for Africa (Dalziel, 1937; Fox, 1966;
Irvine, 1948a,b, 1952), Asia (Merrill & Walker, 1938; Raies, 1980), the Americas (Lundell,
1937; Godshall, 1942; Williams, 1981), or Europe (Couplan, 1983). Other works, in turn, are
more narrowly focused on geographical sub-regions such as the tropics (Anderson, 1993; Duke
& Vasquez, 1994), the semi-arid Sahel (von Maydell, 1990), and desert zones (Al-Eiswi &
Takruri, 1989; Bhandari, 1978; Nabhan, 1985). Most work, however, has been conducted
among traditional societies or communities, for example, the baTlokwa of eastern Botswana
(Grivetti, 1976), highland and lowland Swazi of Swaziland (Ogle, 1982), or the Seri Indians of
Sonora, Mexico (Felger & Moser, 1976).

The second problem is that most research is conducted in professional isolation. Social
scientists, whether anthropologists, economists, geographers or sociologists, have conducted
significant research on edible species but few of these studies contain quantifiable data that
document dietary intake, energy, or micronutrient contributions to the diet. Conversely, pub-
lications by biochemists, chemists, food scientists and nutritionists focus on proximate analysis
and micronutrient content, and only infrequently contain cultural—ecological or economic data
on important species.

The third problem is technical and related to inconsistent project design, diversified
methods, and differences related to implementation of field and laboratory studies. The lit-
erature on edible wild species is complicated by decisions to use widely different field and
laboratory methods that makes study comparisons difficult. Numerous techniques are used to
collect, transport and preserve botanical specimens, methods that either preserve or destroy
micronutrients. Further, considerable differences exist in techniques used to gather ethno-
graphic data on use of edible species, as well as alternative methods to determine micronutrient
composition. Two recent publications (Blum ez al. 1997; Khunlein & Pelto, 1997) have helped
to standardize field and laboratory methods. The first describes a step-by-step series of tech-
niques useful to field collectors and laboratory scientists, while the second provides five case
studies where the techniques have been tested (China, India, Niger, Peru, and the Philippines).
Although both publications focus on field and laboratory assessment of sources for vitamin A,
they contain useful information for a wide application of nutrients and micronutrients as well.

One solution to problems of scale, professional isolation and methodology, has been multi-
disciplinary studies. Since the late 1950s invitations to participate in multi-disciplinary research
have been extended by nutritionists and physicians to anthropologists, geographers and
sociologists to solve health and nutrition-related problems. Perhaps the most important multi-
disciplinary conference and exchange amongst social and biological—-medical scientists took
place in 1960 at Cuernacavaca, Mexico, where anthropologists, nutritionists and physicians
discussed integrative ways to improve rural health (Burgess & Dean, 1962; Harris, 1962).
Whilst collaborative efforts between botanists, ethnographers and laboratory scientists are rare,
exceptions can be documented (Kuhnlein ez al. 1979; Ogle, 1982; Kuhnlein, 1986, 1989; Smith
et al. 1995, 1996; Glew et al. 1998; Sena et al. 1998).

General sources and compilations

Interrelationships between domesticated and wild species have long attracted botanists and
social scientists (Anderson, 1952). At first inspection it appears easy to distinguish wild from
domesticated, cultivated from uncultivated, dietary from non-dietary species. On close exam-
ination, however, these semantic, taxonomic boundaries are blurred: wild plants are cultivated;
medicinal plants are ingested. During the 1960s and 1970s researchers suggested that
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substantial economic and nutritional gains could be achieved by increasing dietary utilization of
edible wild plants (Pirie, 1962, 1969a,b; Nietschmann, 1971; von Reis, 1973; Robson, 1976;
National Research Council/National Academy of Sciences, 1975, 1979; Wilkes, 1977;
Doughty, 1979a,b). Research conducted during the 1970s and 1980s revealed four primary
conclusions regarding the nutritional value of edible wild plants:

1. Despite numerous publications that identified important edible wild plants used in North,
Central, and South America and the Caribbean, Africa, Asia and Australia, and Europe, data
have not been collected systematically and no region has been thoroughly examined;

2. Many traditional, rural agricultural societies rely heavily on edible wild plants to provide
important energy and micronutrients throughout the year. Such species play critical roles
during periods of drought or civil unrest, and knowledge of these species may be the most
important determinant whether or not individuals or families maintain nutritional quality,
become malnourished, or succumb;

3. The nutritional composition of most edible wild plants is not known, therefore, educational or
policy decisions regarding recommendations for use cannot be made easily;

4. Wild plants commonly serve multiple functions, for example, dye, fibre, food, medicine and
oil (Grivetti & Ogle, 1980a,b,c).

Whilst large-scale agriculture in the late 20th and early 21st centuries continues to focus on
major crops, scholars have called for a better understanding of the so-called ‘edible weeds of
agriculture’ that provide essential nutrients to traditional diets. It is to these wild species and
their composition that we now turn.

Wild plants: meeting micronutrient needs

Sources of information

Researchers will find nutrient and micronutrient data in five types of sources: (1) Cultural
investigations: publications by anthropologists, geographers, historians, and sociologists
sometimes contain food pattern data on use of edible wild plants with information on selection,
preparation, storage and distribution by sex and age, or by risk group (infants—children,
pregnant—lactating women, elderly, refugees); (2) Description and inventory: botanical
inventories of locally available species, sometimes contain food and medicinal data; (3) Dietary
assessment studies: publications by nutritionists, nutritional anthropologists and nutritional
geographers sometimes focus on wild plant food use at the household, aggregate level of
analysis, and contain compositional data; (4) Intervention studies: research by nutritionists and
physicians that documents how increased use of edible wild species can improve the nutritional
status of individuals and groups; (5) Composition reports: publications by biochemists, chem-
ists and nutritionists on proximate analysis, mineral and selected vitamin data, but usually a
select number of nutrients of specific interest to the researchers.

Regardless of category, few studies integrate botanical—ecological, cultural—social, with
nutrient—micronutrient composition.

Cultural studies

Interest in the use of edible wild plants by anthropologists may be traced to the pioneering work
of Audrey Richards, considered the founder of the field of nutritional anthropology. Her classic
studies among the Bemba of Northern Rhodesia (now Zambia) documented the important role
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of wild species in traditional diets (Richards, 1939). A second classic paper, published more
than 50 years ago, also challenged prevailing views regarding poverty and food intake, disease
and environmental setting, and how an impoverished, traditional society, the Otomi, balanced
its diet using edible wild plants (Anderson et al. 1946).

At the time of survey (field work was conducted in 1943) the Otomi{ were an economically
deprived indigenous Native American society living in the Mezquital Valley, north of Mexico
City. The Otomi diet was characterized by use of numerous edible wild plants, identified by the
American and Mexican scientists as ‘weeds’. Despite poverty and an unsanitary environmental
setting, the Otomi were well nourished. The Otomi ate relatively few foods and consumption of
meat, dairy products, fruits and vegetables was limited. Still, residents of the Mezquital Valley
did not exhibit clinical signs of vitamin A deficiency, pellagra, scurvy or rickets. The research
team concluded: ‘[Any] attempts at [dietary] change would be a mistake until [Otomi] eco-
nomic and social conditions can be improved and something better substituted.” The key to
Otomi survival was imbedded in Anderson’s text (Anderson et al. 1946): ‘Almost every
conceivably edible plant, including many of the cacti, are used as food. Many [of these] grow
without cultivation during the rainy season, and by most [Americans] would be considered as
weeds.” While maize and beans presented a balanced protein intake through complementary
amino acids, pulqué (a fermented beverage prepared from the root of the maguey (Agave spp.))
provided B-complex vitamins, the Otomi use of chilies and edible wild plants allowed main-
tenance of quality nutritional status in this semi-arid land (Anderson et al. 1946; Grivetti,
1999).

The field of cultural ecology that emerged in the post World War II era attracted numerous
researchers, both anthropologists and geographers, to ethnobotany and the role of edible wild
plants in traditional diets, as shown by studies on the Tarahumara Indians of northern Mexico
(Pennington, 1959), use of domesticated and bush foods by the Bayano Cuna Indians of
Panama (Bennett, 1962), wild plant use by Sandawe hunters of eastern Africa (Newman, 1968,
1970, 1975), and subsistence ecology of Miskito Indians of Nicaragua (Nietschmann, 1970).

Descriptive works and inventories

Species inventories with data on dietary or therapeutic uses and micronutrient composition
represent a common type of edible wild plant research study. Such efforts usually draw
attention to a vast number of local foods often neglected in agricultural studies or dietary
investigations. In many geographical regions of the world species inventories are a necessary
starting point for more specific dietary and nutritional status research. Some studies of this type
provide details on local knowledge and use of wild food plants, important data for under-
standing the diversity of foods available in specific ecological settings.

A recent inventory of over 600 edible wild vegetables in Vietnam, for example, contained
proximate analysis and a suite of mineral and vitamin data for sixty of the more prominent
species (Duc, 1988). Other examples include an inventory of edible species common to the
semi-arid region of the Sahel in western Africa, where over 800 edible wild plants were
identified that made important, critical contributions to mineral and vitamin intakes (Becker,
1983, 1986). Another inventory, which included micronutrient data on 280 Korean wild herbs
and vegetables used as food and medicine, reported significant values for carotenoids, vitamin
C, and for Ca (Kim & Oh, 1996), and a compilation of 241 edible wild foods in Zambia
presented proximate analysis and mineral values for Ca, Fe, and P (Malaisse & Parent, 1985).

From the point of micronutrient nutrition, however, the use of inventories is usually limited
unless the descriptive, ecological and systematic data are combined with dietary assessments on
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current consumption. Without this linkage, inventories seldom permit an understanding of the
role certain species play in overall micronutrient intake.

Dietary assessment studies

The nutritional anthropologist Ann Fleuret conducted field work in Tanzania in the 1970s and
stated that ‘nutrition studies have not seriously considered the role of wild plants in local diets’
(Fleuret, 1979). While her comments still apply in 2000, dietary assessment studies completed
since her perceptive comment illustrate that wild plants provide important nutrients to infants
and children, pregnant and lactating women, the elderly, and indigenous societies globally.

In a study conducted in an isolated Australian Aboriginal community, researchers found
extensive use of edible wild foods and essentially no malnutrition (O’Dea et al. 1988). In
Bangladesh dietary patterns of women and young children were balanced using dark green
leaves as major sources for pro-vitamin A, and the authors concluded that traditional diets, high
in edible wild plants, should be protected and promoted (Zeitlin et al. 1992). Analysis of
national household data in Brazil revealed that wild fruits had high carotenoid and vitamin A
values, but were ignored in nutrition education (Shrimpton, 1989). A study conducted in Papua
New Guinea revealed that edible wild plants were nutritionally significant in the local diet and
were important sources for Fe intake (Hongo et al. 1989).

A number of studies of this type have been conducted in Africa. In the Gambia, edible wild
plants were important during pregnancy and lactation, especially leaf sauces prepared from
edible species, and researchers found no evidence of vitamin A deficiency (Villard & Bates,
1987). In Mali, wild foods were critically important to diet in both rural and urban settings
(Nordeide et al. 1994, 1996). In eastern Niger, more than eighty edible wild species were
regularly used by 93 % of households and contributed substantial amounts of Cu, Fe, Mg, and
Zn to the diet. Further, these plants were frequently sold for extra income (Humphrey et al.
1993). Swaziland has been the focus of research on edible wild plants for more than 50 years,
and edible wild fruits and vegetables are commonly eaten throughout the year and contribute
significant amounts of Fe, carotenoids, and vitamin C to the diets of children and adults
(Beemer, 1939; Jones, 1963; Ogle & Grivetti, 1985a,b,c,d; Huss-Ashmore & Curry, 1991).

Intervention studies

Several intervention studies that considered wild food plants have been published. In the
Gambia, mango and palm oil were identified as critical foods in maintaining carotenoid A
intakes and were used to augment diets during pregnancy and lactation (Bates, 1983). The use
of burriti sweets (Mauritia vinifera) as part of a vitamin A supplementation, intervention
programme for children was implemented in Brazil (Mariath et al. 1989). A recent health
intervention focused on traditional foods among the Nuxalk of Canada to improve diet
(Kuhnlein & Burgess, 1997).

Composition reports

Composition reports on the micronutrient values of edible wild plants abound in the literature
but cultural data on when and how such species are used, as to seasonality or importance during
the life cycle, are rarely included. Many studies document high values for minerals and vita-
mins (Eromosele et al. 1991, 1994; Eromosele & Eromosele, 1993). While most such studies
have nutrient composition as their primary objective, some recent papers have looked beyond
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energy and micronutrient composition to understand antioxidant activity as part of broader
research designed to understand protective components of traditional diets (Pepping et al. 1988;
Lagouri et al. 1993; Johansson et al. 1997).

Discussion: edible wild plants and micronutrient status

In her dietary study in the Usumbara mountains, Tanzania, Fleuret (1979) concluded that wild
vegetables accounted for over 80 % of all leafy vegetables consumed. Indeed, wild vegetables
were the major ingredient in side dishes or condiments to staple foods in 25-43 % of the meals
recorded in different villages. In other African nations, for example Swaziland, the majority of
rural households in quite different agro-ecological niches used wild vegetables throughout the
year, and over 220 species of wild plants added to the diversity of the rural diets (Ogle &
Grivetti, 1985a,b,c,d). In Burkina Faso recent investigations have documented that 20 % of all
food items consumed were wild species, and numerous wild plants exhibited higher mineral
values than more accessible, cultivated alternatives (Smith et al. 1995, 1996). In a recent study
from Tanzania, wild vegetables played central dietary roles, where 49 % of vegetables con-
sumed were from wild sources and they supplied a significant portion of micronutrients to the
diet in a geographical region where few animal foods were available (Uiso & Johns, 1996). In
eastern Nigeria, settled Fulani agro-pastoralists used edible wild species high in protein and
micronutrients to maintain dietary quality during periods of low rainfall. Further, Fulani use of
edible wild species for both food and medicine was critical during drought (Lockett, 1999).
Another consideration is how food selection patterns and dietary composition change
through time. This approach is interesting for three reasons. First, insights are gained on trends
and patterns on the importance of certain species and their overall contribution to human diet
(Kim & Oh, 1996; Labadarios et al. 1996). Second, a better understanding is obtained of plant
diversity, regional and/or local ecology and geography, and associations between culture, key
species and diet. Third, the nutrition and health of consumers who use edible wild plants can be
identified and evaluated as food patterns change through time (Kuhnlein & Turner, 1991).
These factors are especially critical as longitudinal data relating consumption of wild plant
resources and nutrient contribution of wild plants to the overall dietary intake are rare.

Wild plants in infant and child feeding

During the past decades researchers have suggested that wild plants, especially fruits, are
important snack foods for children of different ages (Ogle & Grivetti, 1985a,b,c,d; Dettwyler,
1986; Campbell, 1987; McGregor, 1995; Lockett, 1999). Some studies contain detailed
accounts of wild food intake by children. In one study of edible wild plant consumption in rural
Swaziland, the authors identified the role of wild plants reported by school children using a 3d
food record technique, and compared these data with household interviews in the same villages.
There was a high degree of agreement between what children and adults said they ate, and
actually consumed, but the most surprising finding was that children sometimes had a greater
knowledge of wild plants and consumed more wild fruits than adult members of their families
(Ogle & Grivetti, 1985a.,b,c,d).

Direct observation and child-following in rural Kenya provided data on wild fruits eaten by
school children where over half the students surveyed ate only wild fruits as snacks during
daytime at school. Some children consumed edible wild fruit snacks 3—7 times per d, and
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related that they knew and used more than seventy local wild fruit species. A significant finding
was that local terms for fruits did not translate as ‘food’ and according to Taita food ideology,
consumption of edible wild fruits would be seriously underestimated or not identified if
standard food surveys developed by nutritionists had been used. Indeed, these wild fruit snack
foods were major sources of vitamins and minerals, especially carotenoids and vitamin C
(Fleuret & Fleuret, 1991).

Still other researchers have focused on the role of wild fruits in supplying micronutrients.
In one study conducted in three ecological zones of rural Zimbabwe, wild fruits were often the
only types of fruits included in the local diets and were important sources of vitamin C,
especially for primary school children (Campbell, 1987). A comparative study of two indi-
genous highland peoples in Thailand presented a similar finding where pre-school children used
more wild foods and had a more diverse diet with higher intakes of vitamin A, vitamin C and Fe
than adults. These researchers noted that wild fruits often were introduced to infant diets earlier
than cultivated vegetables, and that wild fruits were important in providing micronutrients and
complementing breast milk during the first years of life (Omori & Greksa, 1996).

On the other hand, some scholars have noted that certain wild leafy vegetables may be
excluded from the diets of children in geographical areas where tradition holds that such foods
cannot easily be digested or that they cause diarrheoa (Dettwyler, 1988). This finding, however,
is balanced in other world regions as amongst the Hausa of Nigeria, where wild plants are
considered as both food and medicine and where many species are consumed for their roles in
curing gastrointestinal diseases (Etkin & Ross, 1982).

These positive reports notwithstanding, published information on the role of wild foods in
infant and child feeding is uneven and limited. In part, this is a methodological dilemma. Most
commonly, 24 h recall interviews with mothers have been used by researchers to elicit infor-
mation on dietary intake amongst children. Use of this method, with its well known weaknesses
(Krantzler et al. 1982a,b; Mullen et al. 1984), is especially problematic in studies where key
foods may be both seasonal, considered as snacks, or even as non-food items, rather than ‘real’
foods. Indeed, 24 h recall techniques will not capture the pattern of consumption of many wild
fruits and additional questions on wild plant foods must be asked by field nutritionists to
provide more accurate information (Campbell, 1987).

Wild plants during pregnancy and lactation

Diets during pregnancy and lactation are often controlled and managed by cultural traditions
and dietary beliefs as to what is appropriate/encouraged and inappropriate/discouraged/taboo at
these times (Finley et al. 1985; Grivetti et al. 1987; Grivetti, 1993). Selection or avoidance of
wild plants as food during pregnancy and lactation is especially important in geographical areas
where dietary alternatives are scarce because of ecological or economic reasons. Only a few
studies focus on this specific period in the nutrition life cycle (Fitzgerald et al. 1992).

In one comprehensive review of food sources for vitamin A, examples of how wild foods
may be specifically included or excluded in the diet are presented (i.e. fear of gastric upset or
concern that adverse flavours will be passed on to the infant via breast milk) but analysis
regarding other nutrients was lacking (Johns et al. 1992). An important example of the potential
role of wild plants in pregnancy and lactation is from the Gambia where mangoes, leaf sauces,
and small amounts of red-palm oil were key sources of vitamin A in the diets of pregnant and
lactating women (Villard & Bates, 1987). Rural Fulani in eastern Nigeria used edible wild
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plants during pregnancy and lactation because of perceived benefits, especially leaves of
Veronia colorate and fruits of Lannea schiniperi (Lockett, 1999).

Lack of good databases

In earlier reviews, we noted the lack of information on energy and micronutrient composition
of dietary wild plants, especially for Africa, and the need for improved nutritional databases to
allow quantified evaluations of the local and regional diet (Grivetti et al. 1987). Lack of
compositional data continues to be a limiting factor when attempting to evaluate the role of
wild food plants in contemporary diets. To cope with this problem a number of researchers
have conducted multi-disciplinary studies that combine plant inventory and dietary assessment
with chemical analysis to determine better the contributions played by edible wild plant species
to micronutrient nutrition (Ogle & Grivetti, 1985a,b,c,d; Humphry et al. 1993; Nordeide et al.
1994, 1996; Smith et al. 1995, 1996; Glew et al. 1998; Lockett, 1999).

Local food composition tables in many countries suffer from incomplete data on wild
foods. Many countries also lack funding to develop local composition tables and must sub-
stitute by using regional compilations that may or may not include a significant number of
foods consumed locally. Further, micronutrient data in food composition tables often are
outdated. Illustrating this problem are data from a recent study of food composition reliability
in Thailand where nutrient intakes calculated from local food composition tables were com-
pared with chemical analyses of composite food portions. Table calculations regularly over-
estimated intakes of some nutrients such as vitamin A and niacin, but seriously underestimated
others (Speek et al. 1991). This remains a concern, especially as current research indicates large
variations in bioavailability of carotenoids from different plant foods and current conversion
factors used in food tables may be too low. It has been shown recently that the standard
conversion factor of 6 for dark green leafy vegetables should be 26—27, thus a strong case can
be made for the importance of wild fruits and tubers as sources of carotenoids (de Pee & West,
1996; de Pee et al. 1996, 1998).

Incomplete data and use of outdated values is even greater for edible wild plants than for
plant foods in general. As a result, researchers interested in the nutritional roles of wild foods in
contemporary diets must make assumptions founded on unreliable tables or must conduct
analyses to determine the chemical composition of specific key foods. Selection of nutrients for
analysis is dependent on research priorities, personal interest in key nutrients, ease of analysis
and availability of laboratory facilities. In the end, cost usually determines which nutrients are
investigated.

Conclusions

We have argued elsewhere that edible wild plants are part of agricultural systems, whether in
Africa, Asia, the Americas or Europe, and that agricultural development should not be at the
expense of nutritional quality of the human diet where edible wild species play critical roles
(Grivetti & Ogle, 1980a,b,c). Similar views have been stated by others who have suggested that
the nutritional quality of diet may decline with agricultural development, unless edible wild
species that provide essential micronutrients to the diet are considered part of the total food
system (Doughty, 1979a,b). Other researchers have documented that some edible wild plants
not only augment the human diet, but that the nutritional content of some wild species is
superior in vitamin and mineral content to widely-raised domesticated field crops (Calloway
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et al. 1974; Gilliland, 1986). Indiscriminate attempts to push back forest margins to bring vast
regions under cultivation may result in the extinction of species not previously examined for
their potential as food or other products (Gade, 1972; Prance & Elias, 1976; Schultes, 1979;
Booth et al. 1992; Ali & Tsou, 1997).

Edible wild plants are regular components of the diets of millions of people in 1999. As
documented in this review, these species provide a broad range of micronutrients and in some
geographical areas, reliance upon such species is critical especially during months preceding
harvest of domesticated field crops. Such species also play prominent roles in sustaining
humans during periods of social unrest and military conflict, as well as during drought and
other natural catastrophes.

Literature of the past 50 years has continued to stress the importance of edible wild plants
as part of the human diet. Further, these so-called ‘lesser species’ are commonly dismissed by
agricultural planners who stress production of more domesticated field crops. What is needed is
a better understanding of traditional farming practices, especially customs that protect and
manage wild food resources since farmers regularly diversify their diets by using such plants
(Haddad & Oshaug, 1999). Agriculture is a multi-faceted system that combines cultural,
environmental and technological abilities to produce food, and decisions to ignore edible wild
plants as part of traditional food systems are short-sighted and potentially disastrous. Loss of
ability to recognize edible species in environments subject to erratic rainfall and drought, or
during periods when normal food supplies are restricted, is an ongoing process, but one that can
be stemmed or reversed.

Why has drought repeatedly led to famine in some arid and semi-arid regions of the world,
but not all? Why do certain societies, in fact, thrive during drought? Why did so many residents
of urban and rural Greece starve during World War II, but others survived? One answer is that
knowledge about how to recognize and utilize available edible wild species was maintained,
allowing individuals to forage for sustaining foods even under climatic adversity or social —
political unrest.

In 2000, the first year of the 21st century, global agriculture focuses on few cultivars, at the
expense of edible wild species. The botanical, nutritional and social science literature clearly
documents the use of such plants in providing important micronutrients and energy under a
broad range of conditions. However, some researchers and health professionals interested in
traditional medicines frequently neglect the important roles of wild foods in traditional health-
care systems and focus only on bioactive substances and medicinals. This approach is all the
more unusual since many species are both medicine and food. It would be tragic if in the rush to
become ‘modern’, humans lost the ability to identify and use species available to them.
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