Do Folk Crop Varieties Have a
Role in Sustainable Agriculture?

Incorporating folk varieties into the development of locally
based agriculture may be the best approach
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ecently there has been increas-

ing attention to the impor-

tance of biodiversity in agri-
culture (NRC 1993), especially for
ecological sustainability (NRC 1992,
Pimentel et al. 1992). The role of
folk crop varieties, and their wild
and weedy relatives, has been espe-
cially well publicized (Keystone Cen-
ter 1991, Plucknett et al. 1987).
Folk varieties, also known as
landraces, traditional varieties, or
primitive varieties, have been de-
fined as “geographically or ecologi-
cally distinctive populations which
are conspicuously diverse in their
genetic composition both between
populations and within them?”
(Brown 1978, p. 145) and as the
product of local selection by farmer-
breeders (Harlan 1992, NRC 1993).
The level of international atten-
tion achieved by crop genetic re-
sources, folk varieties, and farmer-
breeders was reflected at the 1992
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Farmer management of
selection supports
long-term yield
stability adapted to
local conditions and
cultural values

Earth Summit in Brazil. Agenda 21
of the Earth Summit calls for pro-
grams and policies for establishing
or strengthening in situ conserva-
tion of crop genetic resources Iin
farmers’ fields and local ex situ con-
servation in farm communities (e.g.,
community seedbanks) for the de-
velopment of sustainable agricul-
ture (UNCED 1993). However, as a
basis for program policy and devel-
opment, there is little scientific data
on selection and maintenance of folk
varieties by farmer-breeders or on
the basic biology and genetics of
folk varieties in comparison with
other crop varieties. Therefore, the
danger exists that, as in the past,
much of the debate on the value and
use of folk varieties for the future of
agriculture may get bogged down in
a confusion between statements of
value and statements based on em-
pirical evidence. Our purpose in this
article is to examine the available
data on the current and potential
role of folk varieties in the develop-
ment of sustainable food produc-
tion, especially for small-scale, in-
digenously based agriculture.

The loss and conservation of
folk varieties

The loss of folk varieties, their evo-
lution through selection, and the
adoption of new folk varieties from
the outside are part of the ongoing
change of dynamic, small-scale, in-
digenous farming systems. The rate
of loss of folk varieties has increased
with the modernization and inter-
nationalization of agriculture, espe-
cially the introduction of modern
crop varieties after 1920. However,
the details of folk variety loss are
difficult to discern, in part because
there often is not adequate quanti-
tative documentation of past folk
variety diversity to serve as a base-
line (see Brush et al. 1992, Vaughan
and Chang 1992). To date there has
been no comprehensive documenta-
tion of the reduction in numbers of
folk varieties within a region in re-
lationship to loss of farms, farmers,
and farm communities. Likewise,
there has been little description of
loss of genetic diversity within folk
varieties. Such loss may result from
a reduction in size of plantings or
limited farmer opportunities for se-
lection, management, and exchange
of folk varieties.

Researchers have been forced to
rely on measures of diversity, such
as names or numbers of folk variet-
ies or areas planted, that are likely
to be inadequate (Brush et al. 1992,
Soleri and Cleveland 1993). Most
studies use the number of named
varieties to represent genetic diver-
sity. However, although it is not
valid to assume that varietal names
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are proxies for distinct genetic
makeup, varietal names often re-
flect phenotypic differences at the
population level, which may be the
result of significant genetic differ-
ences. One study of potato, a veg-
etatively propagated crop, found a
high level of agreement between folk
variety names and genetically dis-
tinct varieties identified by isozyme
markers (Quiros et al. 1990). More
research is needed on the genetic
distinctness of named varieties, es-
pecially in outcrossing species, be-
cause varietal names are frequently
the only information available.

Despite the lack of a comprehen-
sive database, there is ample evi-
dence suggesting that the rate of loss
of folk varieties increased with the
modernization and internationaliza-
tion of agriculture. For example, in
the Mekong Delta, increasing irri-
gation and commercialization since
the nineteenth century have resulted
in loss of rice folk varieties and, due
to loss of habitat for noncultivated
rice, decreased potential for gene
exchange with a wild relative
(Vaughan and Chang 1992). Japan’s
goal at turning Taiwan into a source
of rice for the Japanese market led
to a campaign against rice diversity
that reduced the number of folk
varieties being grown from approxi-
mately 1200 in 1910 to approxi-
mately 400 in 1920 (Juma 1989).
The development of modern, formal
plant breeding after 1920 resulted
in modern varieties (crop varieties
developed to have relatively high
yields under optimal growing con-
ditions, which often include rela-
tively high levels of inputs), which
probably led to an increase in the
rate of loss of folk varieties. Until
the 1950s, this loss was probably
much greater in industrialized
countires than in the Third World,
though there are some exceptions
(Plucknett et al. 1987).

Beginning in the 1930s, there has
been an increasing number of obser-
vations and studies indicating a dra-
matic increase in the rate of loss of
folk varieties due primarily to the
spread of modern varieties and the
industrialization of agriculture. Af-
ter World War II, the spread of the
Green Revolution in the Third World
increased the rate at which modern
varieties replaced folk varieties
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(Belcher and Hawtin 1991, Fowler
and Mooney 1990, Frankel and
Soulé 1981, Harlan 1992, Keystone
Center 1991, Plucknett et al. 1987).
International concern for this loss
of genetic diversity led to the estab-
lishment of the International Board
for Plant Genetic Resources in 1974
{(since 1993 the International Plant
Genetic Resources Institute) and to
the increased collection and conser-
vation in genebanks of many folk
varieties.

Much of the loss of folk varieties
may have occurred as a result of the
spread of modern varieties of cere-
als, especially wheat, rice, and maize.
Cereals dominate world food pro-
duction, providing 73% of total
edible dry matter from plant prod-
ucts in 1986 (Evans 1993), and they
are the crops where most plant-
breeding efforts to increase yields
have been focused (Anderson and
Hazell 1989). It has been estimated
that in the Third World by 1982-
1983, 50.7 million hectares were
planted to modern varieties of wheat
and 72.6 million hectares were
planted to modern varieties of rice—
slightly more than 50% of the total
areas planted to each of those crops
(Dalrymple 1986). For maize it is
estimated that out of a total of 79.1
million hectares planted in the Third
World in 1985-1986, 51% (40 mil-
lion hectares) were planted to mod-
ern varieties {38% in hybrids and
13% in open-pollinated varieties;
Timothy et al. 1988).

Comparable summary data are
not available, however, on the ex-
tent to which folk varieties may con-
tinue to be planted in areas domi-
nated by modern varieties. When
this incidence occurs in cross-polli-
nated crops such as maize, the result
may be intervarietal hybridization,
leading to progressive dilution of
the unique genetic constitution of
the folk varieties. This dilution
would likely be more extreme when
the modern varieties are hybrids,
because new seed is typically pur-
chased each season for hybrids,
which would in effect result in the
removal from local seedstocks of
progeny from the hybridization of
modern and folk varieties each year.

Currently, folk varieties continue
to disappear at an increasing rate
along with the on-going transfor-

mation of indigenous cultures and
their ecosystems. The replacement
of folk varieties by modern varieties
is seen by some as a criterion of
agricultural development (Srivastava
and Jaffee 1993). Marketing and
promotion of modern varieties in
areas still rich in folk varieties con-
tinues, such as in Ethiopia (Seedling
1992} and the Philippines {Cromwell
et al. 1993). While national govern-
ments, international development
agencies, and agribusiness may be
foremost in this activity, they are
not alone. In a review of 18 nongov-
ernmental organizations working
with local seed systems and farm
communities, 50% of the organiza-
tions report that they concentrate
on modern varieties (Cromwell et
al. 1993).

In addition, in surviving farm
communities where farmers continue
to cultivate folk varieties after the
introduction of modern varieties,
there may be a decrease in folk vari-
ety genetic diversity due to a de-
crease in the number of different
folk varieties being grown or due to
asevere reduction in population sizes
if the area planted to each folk vari-
ety becomes small (Frankel and Soulé
1981, Soleri and Cleveland 1993).
For example, data collected in one
valley in Peru in 1985 indicate that
expansion of area planted to potato
modern varieties in the early stages
of adoption has a significant effect
on the number of potato folk variet-
les grown. With a 1985 average of
2.1 hectares and 10.1 folk varieties
per farm, analysis suggests that an
increase of 1 hectare in area planted
to modern varieties is associated with
a decrease of five folk varieties per
farm (Brush et al. 1992). That is, as
the proportion of land in a house-
hold’s farm devoted to modern vari-
eties increases, the number of folk
varieties being grown drops.

While the loss of the genetic di-
versity in folk varieties is alarming
to many involved in agriculture, the
reasons for their concern and their
suggestions to save the diversity vary
widely. Some experts assume that
modern varieties are superior to folk
varieties under most conditions and
that the main value of folk varieties
is their contribution of genetic di-
versity as an essential raw material
for modern plant breeding, espe-
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cially asindustrial agriculture moves
toward lowering inputs. They be-
lieve that conservation ex situ in
genebanks to make genetic diversity
available to modern agriculture is
the only practical way to reliably
maintain the genetic diversity
present in folk varieties (Frankel and
Soulé 1981, Lipton and Longhurst
1989, Marshall 1989, Plucknett et
al. 1987) or that in situ conserva-
tion in farmers’ fields can be a
backup or complement to ex situ
conservation (Vaughan and Chang
1992, Williams 1991).

Another viewpoint, supported by
evidence that farmers often main-
tain folk varieties even when mod-
ern varieties are available, is that
folk varieties can be valuable for
local farmers themselves for agro-
nomic, social, and cultural reasons.
Advocates say that the potential
value of folk varieties for the devel-
opment of sustainable agriculture is
not only the genetic information
encoded in the DNA of these variet-
ies but also the knowledge about
selecting, propagating, seed saving,
growing, and using the crop, and
the cultural values embodied in folk
varieties (Amanor et al. 1993, Berg
et al. 1991, CLADES et al. 1994).
However, due primarily to lack of
research, this viewpoint is usually
not well supported by scientific evi-
dence (Cromwell et al. 1993,
Hodgkin et al. 1993). This lack of
evidence has contributed to the as-
sumption by some that folk variet-
ies do not have a role to play in the
development of sustainable agricul-
ture. However, an even more impor-
tant determinant of the role of folk
varieties in sustainable agriculture
may be the way in which sustainable
agriculture is defined.

Diversity, stability, and
sustainable agriculture

Sustainability is a key concept in
agricultural development today.
Defining sustainable agriculture is
not a scientific process but rather an
exercise in reaching consensus on
values (Cleveland 1993). However,
once a definition is agreed on, em-
pirical data can be used to measure
sustainability in a given system.
Most definitions to date include
conservation of natural resources
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Figure 1. Folk varieties are often adapted to difficult, local growing environments.
Hopi blue maize is adapted to growing in an arid area with a short growing season.

Photo: D. Soleri.

for future generations, economic
efficiency and profitability, and so-
cial criteria, such as satisfying
“changing human needs” (NRC
1989) or providing “acceptable live-
lihoods,” especially for the poor
(Plucknett 1993). In addition, sta-
bility of yields and food supply are
often considered key components
(Netting 1993, UNCED 1993). Stable
production means crop yields that
fluctuate relatively little from year
to year. Yield instability contrib-
utes to malnutrition and social in-
equity, especially where storage and
transportation infrastructures are
small or nonexistent (Anderson and
Hazell 1989).

There is growing recognition of
the contribution of diversity to yield
stability in agricultural systems
(Anderson and Hazell 1989, Cec-
carelli et al. 1992, Cleveland 1993,
Cooper et al. 1992, Pimentel et al.
1992). Diversity may exist at many
levels within small-scale, low-input,
indigenously based agriculture, in-
cluding regions, fields, the species
of crop plants grown, and the vari-
eties within crop species. This kind
of agriculture is usually more so-
cially, biologically, and ecologically
diverse than large-scale, high-input
industrial agriculture (Amanor et

al. 1993, Oldfield and Alcorn 1987).

The diversity present in much of
small-scale indigenous agriculture
appears to be important in provid-
ing greater yield stability compared
with more homogeneous, large-scale
indigenous or industrial agriculture
(Amanor et al. 1993, NRC 1993)
and to have been in many cases
sustained for a much longer period.
In contrast, large-scale industrial
agriculture has often degraded the
natural resources on which future
production depends (NRC 1989) and
alienated local communities from
their resources (Durning 1990). In-
dustrial agriculture has not empha-
sized reducing yield instability per
se but rather increasing yields for
maximal economic returns through
control of the environment and
breeding of crop varieties that are
high-yielding in response to high
levels of inputs (Evans 1993). This
focus on yields as compared with
yield stability can mean choosing
between managing resources for
short-term gains in food supply com-
pared with long-term food produc-
tion capability (Gersha et al. 1994,
NRC 1989, Pimentel et al. 1992).
The diversity-stability relation-
ship is well documented at the crop
variety level; plant breeders recog-
nize that there is often a tradeoff
between yield and stability in re-

BioScience Vol. 44 No. 11






