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Dear Readers,
ln capital intensive agriculture in temperate areas the usual way in which the
concept is formulated is that the simpler the farm unit is, the easier it is to manage
and the higher its productivity per unity of land and labour can be. The
circumstances of production are equated and optimised to make the use of the
means of production,labour, capital, land and knowledge, as efficient as possible.
Productivity and stability are highly regarded, but it is becoming increasingly clear
that e.a. due to low prices for agricultural produds and high use of chemicals, as a
replacement for diversity, ecological sustain ability is losing out. Agriculture in the
tropics normally has to function under very different conditions and for this reason
often makes use of an entirely different strategy.
Diversity is extremely important for the farm unit to adapt as far as possible to
internal and external factors like climate, soil conditions, pesfs, market,
communications, etc., which are often difficult to control, and to the limited use to
which capital, and often labour, can be put.
The articles by Miguel Altieri and Paul Richards take a closer look at the why and
wherefore of diversification. lt appears that the traditional systems of agriculture
that are still intact often achieve a high degree of diversification by taking
advantage of local resources and therefore are stable and sustainable and
besides are moderately to highly productive.
Knowledge of the functioning of traditional agricultural systems is indispensable
for the restoration of degraded agricultural systems, even though a part of the
diversity will be lost due to eventually necessary mechanization.
ln the article of Anita Linneman and Gerard de Bruyn and the one dealing with the'Community Seed Bank Kit', much attention is paid to the importance of
maintaining local varieties of crops and wild plants as important genetic carriers of
diversity and suggestions are made as to how this may take place.
Diversification also plays an important part in the production of woody biomass by
farmers (male and female). Many factors contribute towards the reasons put
forward by farmers for planting or not planting trees on their land. Berry van
Gelder considers them and discusses methods of how to improve woody biomass
production on farm land. His arguments are underlined by Joseph Mogaka, a
farmer from Kisii in Kenya, who was interviewed by Tineke van Bergen.
It may be stated in general terms that research and extension programmes on
agriculture, in tropical as welt as in temperate areas, ought to take 'diversity'
much more into account. The real needs of farmers, male and temale, and
ecological sustainability oughtto occupy a much more centrat position and
information packages provided by extension services oughtto make much
more space available for larmers to select the innovations appropriate to
their own circumstances,
ln this issue you will also find the second part of Andrew Millington's article on'Soil conservation and shifting cultivators' which was begun in the previous
number (Vol. 3, No. 1).
Of course there is also in this issue a great deal of information on books and
organizations such as the review of 'The Natural Way of Farming' by Masanobu
Fukuoka and Paul Richards'Top 5'.
Mrs Shimwaayi Mutemba was willing to write a column on the female aspects of
agriculture. We hope to publish a contribution from her on a regular basis.
As has been stated in previous issues, the following Newsletters will deal with
Traditional Microclimate Management and Animal Husbandry. We are particularly
looking for experiences at grass-roots level with 'zero-tillage', 'shelterbelts', the
integration of stock raising and tiilage, and 'zero-grazing'. Can you help us?

Did you
Subscribe?

ATTENTION: our bank account has changed!
the new number is: RABO-bank Leusden, The Netherlands, account no.
3359.44.825
The Postal account of RABO-bank Leusden is 27.8 I .35
Please mention the reason of the payment!

Residents in Third World Countries: The publication of the
IlElA-Newsletter only can be continued if sufficient funds are available.
In the case that you are not able to pay for subscription you can still
receive the IlElA-Newsletter. JUST COMPLETE THE
SUBSCRIPTION FORM! With this form we can go to a funding
organization to request the funding of your subscription.
ONLY THE READERS WHO RETURN THE SUBSCRIPTION
FORM ARE ASSURED OF RECEIVING THE ILEIA.
NEWSLETTER!
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The significance of diversity in the
maintenance of the
of traditional agroecosystems

A striking feature of traditional farming
systems is their degree of plant diversity
in time and space in the form of
polyculture anll/ or agroforestry patterns
(Chang, 1977; Clawson, 19E5). The
development of such agroecosystems is
not random but in many cases is based
on a deep understanding of the elements
and interactions of the vegetation.

The ethnobotanical knowledge of certain
traditional farmers is so elaborate that
the Tzeltals, P'urepechas and Yucatan's
Mayans of Mexico can recognize more
than 1200, 900 and 500 plant species
respectively (Toledo et al., 1985).
Similarly, !ko bushwomen in Botswana
could identify 206 out of 2l I plants
collected by researchers (Chambers,
1983), and Hanunoo swidden cultivators
in the Philippines can distinguish over
1600 plant species (Conklin, 1979).
This knowledge has allowed peasants to
assign each landscape unit a given
productive practice, thus obtaining a
diversity of plant products through a
strategy of multiple use (Toledo et al.,
1985). In Mexico, for example, Huastec
Indians manage a number of agricultural
and fallow fields, complex home gardens
and forest plots totalling about 300
plants species. Small areas around the
houses commonly average 80-125 useful
plants, mostly native medicinal plants
(Alcorn, 1984). Similarly, the traditional'Pekarangan' in West Java commonly
contains about 100 or more plant species.
Of these plants about 42 percent provide
for building materials and fuelwood, l8
percent are fruit trees, 14 percent are
vegetables, and the remainder constitute
ornamentals, medicinal plants, spices
and cash crops (Christanty et al. , I 986).

Traditional agroecosystems are also
genetically diverse, containing
populations of variable and adapted land
races as well as wild relatives of crops.
The resulting genetic diversity confers at
least partial resistance to diseases that are
specific to particular strains of the crop
and allows farmers to exploit different
microclimates and derive multiole
nutritional and other uses fromwithin-
species genetic variation. In the Andes,
farmers cultivate as many as fifty potato
varieties in their fields (Brush, 1982), and
have a taxonomic system of four levels
for identifying potatoes, which is
important in the selection of different
potato varieties (Brush, 1982). Similarly,
in Thailand and Indonesia, farmers
maintain a diversity of rice varieties in
their paddies which are adapted to a wide
range of environmental conditions.
Evidence suggests that folk
classifications become more relevant as
areas become more marginal and risky.
In Peru, for example, as altitude

r

sustainabilitv

Miguel A. Altieri

increases, the percentage of native stock
increases steadily. In Southeast Asia,
farmers plant modern semidwarf rice
varieties during the dry season and sow
traditional varieties during the monsoon
season, thus taking advantage of the
productivity of irrigated modern
varieties during dry months, and of the
stability of native varieties in the wet
season when pest outbreaks commonly
occur (Grigg, 1974).
Peasants knowledge about soils,
climates, vegetation, animals and
ecosystems usually results in
multidimensional productive strategies
(that is, the appropriation of multiple
ecosystems with multiple species) which
generate, within certain ecological and
technical limits, the food self-sufficiency
of farmers in a region (Toledo et al.,
1985). For agroecologists interested in
the development of sustainable
agricultural systems, there are several
factors of traditional agriculture as well
as aspects of traditional knowledge that
are relevant. By understanding the
features of traditional agriculture, such
as the ability to bear risk, biological folk
classifications, the production
efficiencies of symbiotic crop
mixtures, etc., it is possible to
obtain important information which may
be used for developing appropriate
agricultural strategies more sensitive to
the complexities of agroecological and
socio-economic processes, tailored to the
needs of specific peasant groups and
regional agroecosystems. It is difficult to
separate the study of traditional

agricultural systems from the study of
the cultures that nurture them. For this
reason researchers must deal with both
the complexity of the production systems
as well as with the sophistication of the
knowledge of the people that manage
them. Such complex studies require the
participation of social scientists
interacting with agronomists and other
biologists.

The roles of diversity in agroecosystem
function

1. Diversity and nutrient cycling

Farmers that cannot purchase
commercial fertilizers or that prefer
organic methods can sustain soil fertilitv
by collecting nutrient materials from
outside the farrn, such as manure
collected from pastures or enclosures in
which animals are kept at night. This
organic material may be supplemented
with leaves and other plant materials
collected from nearby forests. In areas of
Central America as much as 40 metric
tons of litter,/ha are spread among the
various enterprises on a single farm.
Waste plant materials are composted
with household wastes and manure from
livestock. Another strategy is to exploit
the ability of the cropping system to
reuse its own stored nutrients (Altieri,
1983).
In interplanted agroecosystems the low
disturbance and closed canopies promote
water and nutrient conservation.

It is difficult to separate the study of traditional agricultural systems from the study
of the cultures that nurture them. For this reason researchers must deal with both the
complexity of the production systems as well os with the sophistication of the
knowledge of the people that manage them.
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Nutrient cycling tends to be rapid. For
example, in an agroforestry system,
minerals lost by annuals are rapidly
taken up by perennial crop plants. In
addition, the nutrient robbing tendency
of some crops is counteracted by the
enriching addit ion of organic matter to
the soi l  by other crops. Soi l  nitrogen can
be increased by incorporating legumes in
the mixture, and phosphorus
assimilation can be enhanced somewhat
in crops with mycorrhizal associations
(ILEIA Newsletter, 1987).
In the tropics, increased diversity in
cropping systems associated with larger
root area, which increases nutrient
capture. The maintenance of root
systems having large surfaced areas and
an even distribution in the soil orofile is
desirable for systems in areas where soi l-
nutrient storage is often low and leaching
rates are high (Marten, 1986).

2.Diversity and insect populations

The worsening of most insect-pest
problems has been associated with the
expansion of crop monocultures at the
expense of the natural vegetation,
thereby decreasing local habitat
diversity. This simpli f icat ion can
seriously affect the abundance and
efficiency of natural enemies, which
depend on habitat complexity foi sources
of alternate prey/hosts, pollen and
nectar, shelter, and nesting and
overwintering sites (Altieri and
Letourneau, 1982). Few studies have
explored the underlying ecological
principles responsible for pest reduction
in diversified cropping systems. The
developing theory has emphasized two
major hypotheses.
The first, a predation hypothesis,
is that populations of natural
enemies will be augmented in the
diversified systems and that these
enernies will better control the
herbivores. This may occur for a number
of reasons related to the interaction
between food availability and natural
enemy populations (Altieri, 1983 and
Letourneau, 1982). Recent developments
have also shown that there may also be
direct plant-natural enemy interactions.
Extracts of a common weed
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Homegardens have a remarkable high level of diversity. Bod, Guinde Bissau

(Amaranthus qp.) sprayed on soybean,
cotton, cowpea, and tomato significantly
increased the parasitization rates of
Heliothis zea Boddie eggs by
Trichogramma spp.
Heliothis zea eggs by Trichogramma spp.
The second, a food source
concentration hypothesis, is that
the associated plant species may have
direct effects on the ability of a herbivore
to find and utilize its host plant. These
associated plants may mask the
herbivore's host-finding stimuli so that
colonization of the host plant is lower, or
subtly alter the microhabitat and
movement behaviour within a habitat so
that emigration from the host plant is
higher. Either of these effects lowers
herbivore colonization rates and results
in fewer pest insects on the host plant.
There are several ways to design species-
rich cropping systems. Field-margin
vegetation and/ or within-field plant
diversity can be manipulated by
designing mixtures or polycultures of
various spatial and time arrangements.
In Colombia, it was found that beans
grown with corn had 2590 fewer
leafhopper adults than monoculture

li,x.$m

beans, and population densities ofthe
leafbeetle were 4590 lower in corn/bean
plots than in bean monocultures. The
incidence of the fall armyworm was 230/o
lower in corn polycultures than in
monocultures. Planting times when two
crops are grown together can also affect
pest interactions. For example, further
reductions in leafhopper and fall
armyworm densities were achieved by
establishing the companion crops l0-20
days before the target crop.
Insect populations are also affected by
increasing weed diversity through the use
of weed borders and alternate rows of
weeds and crops or by providing weeds in
certain periods of the crop growth,
especially during the first third of the
crop growth cycle (Altieri and
Letourneau, 1 982).

3.Diversity and plant diseases

Monocultures are almost invariably
prone to diseases. One ofthe various
strategies that can be applied to minimize
losses due to plant diseases and
nematodes is increasing the species
and./or genetic diversity of cropping
systems, so that several sources of
genetic resistance are used
simultaneously. The available examples
indicate that mixtures of different crop
species or varieties buffer against disease
losses by delaying the onset of the
disease, reducing spore dissemination, or
rnodifying conditions such as humidity,
l ight, temperature, and air movement
(Palti). Certain associated plants can
function as repellents, antifeedants,
growth disrupters, or toxicants. In the
case of soilborne pathogens, some plant
combinations and organic amendments
can enhance soil fungistasis (inhibiting
growth of fungi) and antibiosis
(condition of active opposition between
(esp. micro-) organisms).

-.-;--dE*
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The rice poddy systems (sawahs) found in south-east Asia are traditionally complex
systems with considerable built-in species and crop genetic diversity.
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The consequences of reducing
diversity: rice paddies as an
example.

The rice paddy systems (sawahs)
found in south-east Asia are
traditionally complex systems
with considerable built-in species
and crop genetic diversity (Grigg
1974). Farmers maintain a varietv
of photoperiod-sensitive rice
strains adapted to a wide range of
environmental conditions. and
regularly exchange seeds because
they observe that any particular
variety tends to accrue pest
problems if grown continuously
on the same land for several
years. With farm-to-farm
variations in cropping systems,
the resulting temporal, spatial,
and genetic diversity confers at
least partial resistance to pest
atlack. Depending on the degree
of diversity, food web
interactions among the insect
pests of rice and their numerous
natural enemies in paddy fields
can become very complex, often
resulting in low but stable insect
populations. The rice ecosystem.
where it has existed ouer a lone
period, is also diverse in other"
plant and animal species. Some
south-east Asian government are
reducing the diversity because
they heavily push the High
Yielding Varieties of IRRI. In
Indonesia, for example. low-land
farmers in Java are not allowed
to grow traditional rice varieties.

Some farmers allow flocks of
domestic ducks to forage freely
for insects and weeds irithe
paddies. Many farmers purposely
allow the growth of certain
aquatic weeds that they harvest
for consumption. Frequently one
finds paddies where farmers
introduced a few pairs of prolific
fish. When water is drained off to
harvest rice, the fish move to
troughs or ranks dug in the
corners of fields and are then
harvested.

Usually, traditional paddy rice
growers produce only one rice
crop each year during the wet
season, even when irrigation
water is readily available. Partly
this is an attempt to avoid
damage by rice stem borers. For
the remainder of the year the land
may lie fallow and may be grazed
by domestic animals. ihis Innual
fallow, along with the dung
dropped by the grazing animals
and the plowing in of weeds and
stubble, wil l usually sustain
acceptable rice yields. The micro-
environment of the sawah also
helps the wet-rice cultivator in
many ways to produce constant
crop yields from the same field
year after year. First, the water-
covered sawah is protected from
high temperatures, the direct

impact of tropical raindrops, and
high winds; soil erosion is ihus
reduced to a minimum. Second.
the high water table reduces the
vertical movement of water and
thus l imits the leaching of plant
nutr ients. Third, both f loods and
irrigation water bring silt in
suspension and other plant
nu.trients in solution, r.enewing
soi l  fert i l i ty each year. Fourth,
the water in the sawahs contains
Azolla spp. (a symbiotic
association of bluegreen algae
and fern) which promotes the
{rlgtio_n of nitrogen, adding up to
50 kglha of N.

Alternatively farmers may follow
rice with other annual crops in
the same year in areas where
adequate rainfall or irrigation
water is avai lable. Plantins
alternate rows of cereals aid
Iegumes is common, as it is
thought to use the soil resources
more efficiently. Well-rotted
composts and manures are
applied to the land to provide
nutr ients for the growing crops.
Jowtng ol cowpeas or mung
beans into standing rice stubble
reduces damage by bean flies,
thrips and leafhoppers, by
interfering with th6ir abi l i tv to
f ind their host.

The ecological balance of the
sawahs can be easily upset when
biological interaction are
overridden by technological
rnnovation. The'moderni zation,
of rice farming through the
substitution of tractor for butfalo
power in the villages of Sri Lanka
can result in a number of

environmental consequences
(figure l). To develop-ers, the
substitution may involve a
straightforward trade-off
between more timely planting and
laoour savlng, on the one hand.
and the provision of milk and
manure, on the other. But
associated with buffaloes are
buffalo wallows: the places to
which buffaloes roll about in
mud, sand, water, etc. These
wallows in turn provide a
surprising number of benefits. In
lhe q.ry season they are a refuge
for fish who then move back io
the r icef ields in the rainy season.
Some fish are caught and eaten
by the farmers and by the landless
providing valuable protein,
others eat the larvae of
mosquitoes that carry malaria.
The thickets harbour snakes that
eat rats that eat rice, and lizards
that eat the crabs that make
destructive holes in the ricebunds.
The wallows are also used by the
villagers to prepare coconut
fronds for thatching (roof-
c-overing). If the wallows go, so
do these benefits. Moreover. the
adverse consequences may not
stop there. If pesticides are
brought in to kill the rats and
crabs or mosquito larvae then
pollution or pesticide resistance
can become a problem. Similarly
i f  t i les are subit i tuted for the
thatch this may hasten foresr
destruction since firewood is
rEuired to fire the tiles (Conway,
1986).
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4. Diversity and weed populations

Practices such as crop rotation, row
spacing, seeding rate, planting date,
fertilization, tillage, water management,
choice of crops and cultivars, multiple
cropping patterns, use of weed-free crop
seed, etc. are all practices that, when
properly applied, can shift the
competitive relationship of favour crop
growth at the expense of weeds. Much of
these strategies have been derived from
evidence showing that the outcome of
crop-weed competition is affected by the
spatial arrangement ofplants, the soil
fertility and moisture status, the period
of weed growth in relation to crop
emergence, the crop and weed species
present and their densities.

Actually, very few management
programmes have capitalized on weed
biology knowledge in order to better
determine the times weeds would be most
susceptible to control tactics, and to
determine the possible population
responses of weeds to various cropping
patterns and cultural practices.

The continuous manipulations of the
physical environment necessary for
modern crop production has favored the
selection of opportunistic and highly
competitive weeds. Most weed species
are stimulated by regular disturbances in
monocultures. Of the various factors
that influence the crop-weed balance in a
field, the density of crop plants and
weeds plays a major role in the outcome
of competition between them. When the
cropping pattern is intensive, the level
and type of weed community is a product
of the crop and its management. In
multiple cropping systems the nature of
the crop mixtures (especially canopy
closure) can keep the soil covered
throughout the growing season, shading
out sensitive weed species and
minimizing the need for weed control.

Intercropping systems of
corn/mungbean and corn/sweet potato
are common systems that inhibit weed
competition. In these systems the

complex canopies with large leaf areas
intercept a significant proportion of the
incident light, shading out sensitive wood
species (Bantilan etal. l9'74). In general,
weed suppression in intercropping
systems depend on the component crops,
their density, and the fertility of the soil.

Allelopathy, which is the inhibition of
germination, growth, or metabolism of
one plant due to the release of organic
chemicals by another, is a process that
may contribute to increasing the
competitiveness of crops over coexisting
weeds. Crops such as rye, barley, wheat,
tobacco, and oats release toxic
substances into the environment, either
through their roots or from decaying
plant material, that inhibit the
germination and growth of some weed
species. Root secretions from rye and
oats can inhibit germination and growth
of weeds suchs as wild mustard. Brossica
spp., and poppy.

5.Diversity and productivity

Commonly, a relative yield advantage
('overyield') is obtained from a
polyculture versus a monoculture
(Vandermeer l98l).
ln fig.2 an overview is given of the year
production of a small scale Philippine
polyculture farmer (Clawson 1985a).

This production was accomplished
without the use of any insecticides,
hybrid seeds, irrigation or mechanical
farm implements and only a small
amount of chicken manure was used.
Compared with the average production
of small-scale rainfed ricelmungbean
cultivation (1.3 tons/ha for traditional
varieties; 1.4 tons,/ha for hybrid
cultivars) this is very high. Although
these figures are not totally comparable
they give a clear indication that
polyculture greatly outproduces its
monocultural counterparts even those
with'Green Revolution' inputs.
Most cereal legume based polycultures
and agroforestry systems found
throughout the tropics are examples of
'overyielding' polycultures.

Diversity and sustainability

Traditional agroecosystems exhibit
important elements of sustainability,
namely: they are well adapted to their
particular environment, they rely on
local resources, they are small scale and
decentralized and tend to conserve the
natural resource base. In addition:
- They combine high species numbers

and structural diversity in time and
space (both through vertical and
horizontal organization of crops).

- They exploit the full range of
microenvironments which differ in soil
water, temperature, altitude, slope,
fertility, etc., within a field or region.

- They maintain the cycles of materials
and wastes through effective recycling
practices.

- They rely on a complexity of biological
interdependencies resulting in some
degree of biological pest suppression.

- They rely on local resources plus
human and animal energy which utilize
low levels of input technology.

- They rely on local varieties of crops
and incorporate use of wild plants and
animals. Production is usually for local
consumption.

The sawah example suggests that the
promotion of diversity in traditional
agro€cosystems represents a strategy to
ensure diverse diets and income sources,
stable production, minimum risk,
intensive production with limited
resources and maximum returns under
low levels oftechnology. In these
systems, the complementarity of
agricultural enterprises reduces the need
for outside input. The correct spatial and
temporal assemblage of crops, trees,
animals, soil, etc., enhance interactions
that sponsor yields dependent on internal
sources and recycling of nutrients and
organic matter, and on trophic
relationships among plants, insects,
pathogens, etc. which enhance biological
pest control (figure 3).
In essence, the performance of the total
system is dependent upon the level of
interactions between the various farm
components. Systemdriving interactions
are those direct interactions where
products or outputs of one component
are used in the production of another
component (e.g. weeds used as cattle
feed, animal manure used as crop
fertilizer, weedy fallow left for animal
feed, etc.).
The subsidizing of a peasant agricultural
system with external resources
(pesticides, fertilizers, irrigation water)
can bring high levels of productivity
through dominance of the production
system, but these systems are sustainable
only at high external cost and depend on
the uninterrupted availability of
commercial inputs. An agricultural
strategy based on a diversity of plants
and cropping systems can bring
moderate to high levels of productivity
through manipulation and exploitation
of the resources internal to the farm and
can be sustainable at a much lower cost
and for a longer period of time (Altieri
and Merrick, 1987).

Figure 2: The Productivity of a Polyculture Plot in Quezon City,
Philippines, 1984 (Clawson, D.L., 1985a)

Crop

Upper Story
Banana (Musa paradisiaca)
Papaya (Carica papaya L.)
Third Story
Cassava (Manihot esculenta C.)
Maize (Zea mays)
Sugar cane (Saccarum off.)
Okra (Hibiscus esculentus L)
2nd Story
Taro (Colocasia esculenta S.)
Arrowroot (Marantha arudinacea)
Chile Pepper (Capsicum annuum)
Cround Layer
Swamp Cabbage (kangkong)
(Ipomoea aquatica)
Sweet Potato (Ipomoea batatas)
Squash (Cucurbita maxima D.)
TOTAL

Annual Yields, kg,
416 m'zplot

186
195

184
125
2r0

24

Equivalent Yields
kg, per hectare

4,471.15
4,687.50

4,423.08
3,004.81
5,048.08

576.92

4,807.69
1,201.92

t92.3r

4,907.69
14,423.09
I,802.88

49,447.12

200
50
8

200
600
75

2057

ILEIA - JULY 1987 Vol. 3. No. 2.



commonly, a relative yield advantage ('overyield') is obtained from a polyculture
versus a monoculture

Preservation of traditional
agroecosystems cannot be achieved
isolated from maintenance of the socio-
grlltgrql olg-qni'.ation of the local people
(Altieri, 1983). The few examplesbf 

-

grassroots rural development programs
currently llnctioning in the Third World
suggest that the process of agricultural
better_ment must (a) utilize and promote
au-tochthonous knowledge and iesource-
efficient technologies, (b) emphasize use
9f loctl and indigenous resources,
inc-l-uding valuable crop germplasm as
well as essentials like firewood resources
and medicinal plants, and (c) be a self-
contained, village-based effort with the
active participation of peasants (Altieri
1985).

Miguel A Altieri, Division of
Biologj^cal Control, University
of California, Berkeley. 1050-
lu.n lf_Ulq Avenue, Altnny,
cA 94706, U.S.A.
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Spreading risks across slopes:
Diversified Rice Production
in central Sierra Leone
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Voriations in soil fertility ocross a catenary profile

Paul Richards

In the seasonal tropics it is common to
find distinct soil types linked together in
a regular sequence from valley floor to
hill crest. Typically, the sequence might
comprise a free-draining gravelly soil on
the hill crest and valley sides, a silty river-
terrace soil further down slope and a
waterlogged valley-bottom soil. The term'soil catena' refers to such a regularly
recurring sequence. Designing
cultivation and planting strategies to get
the best out of the different soils in a
catenary sequence is something at which
many small-scale farmers in the tropics
are especially adept. In particular,
matching crops to the different soil
catena is a way of coping with two major
hazards: rainfall iregularities and
seasonal labour shortages.

The following is an example drawn from
a Mende-speaking village in central
Sierra Leone. The village is called
Mogbuama, and is located at the foot of
an escarpment that marks the boundary
between the coastal and interior plains of
the south and west of Sierra Leone and
the dissected uplands of the north and
east. The staple crop here (as throughout
Sierra Leone) is rice, though as many as
twenty intercrops (including cassava,
sorghum, beans, maize, cotton and a
variety of vegetables) may be planted
alongside the rice.
Farmers in Mogbuama have a choice of
two types of catenary sequence. Land to
the east of the village belongs,
geologically, to the escarpment zone.
Here e catenary sequence runs from free-
draining gravelly upland soils (called
kotu and ngongoyo in Mende), to sandy
lower slope soils (nganya) and seasonally
waterlogged swamp soils (kpete) in valley
bottoms. Land to the west of the village
comprises a complex series of river
terraces and riverine flood plains at the
foot of the escarpment. Here farmers
cultivate catenary sequences comprising
two elements: silty river terrace soils
(tumu) running down to seasonally
fl ooding riverine grassl and,s (bat i).
In 1983 (when I did field work in
Mogbuama) 98 farm households
cultivated 49 distinct varieties of rice.
The majority were Asian rices (Oryzo
sotiva). Three were African rices (O.
glaberrima). No one planted any of the'improved'varieties. What I want to
show, however, is that much of the
continued interest in local varieties
derives from the way in which farmers
endeavour to spread risks associated with
rainfall and labour shortage by matching
their varieties to specific features of the
two local catenary sequences.

Early-ripening varieties

The household farm is a ioint venture

8

involving men, women and children. lt is
first and foremost the means of securins
the household's food supply for the yeai.
Any surplus (typically a fifth of the total
output) will be sold. But however well
the budget is managed, most households
find themselves short of rice in the weeks
leading up the next year's harvest. These
shortages are at their worst following
years ofrainfall irregularity. A late start
to the rains may delay the harvest. Scarce
resources of seed and labour may be
wasted when there is an unexpected
interruption in the early rains may make
it difficult to burn and clear the farms
prior to planting. A poor burn means
poor fertility and excessive weed growth,
leading to insurmountable labour supply
requirements later in the year.
Every household therefore is keen to
cultivate some early-ripening rice to beat
the problem of pre-harvest hunger. In
Mogbuama there are eight rices
considered to be sufficiently short-
duration to meet this requirement. One,
pende, ripens in less then 90 days.

Typically, planting of these varieties
begins on the lower part of the soil
catena where swamp and valley slope
meet (on the finer, less freedraining,
nganya and tumu solls) and proceeds up-
slope towards the freer-draining soils as
the rains become fully established. On
the lowest lying tumu soils planting is
sometimes commenced even before the
tirst rains.
Riverine flood plain (bati) soils can also
be planted to quick-ripening rices, but
here a typical strategy is to interplant a
quick-ripening rice with a long-duration
here a typical strategy is tohere a typlcal strategy ls to lnterplant a
quick-ripening rice with a long-duratio
flood tolerant variety. The river
quick
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overspills its banks only in the height of
the rainy season, by which time the
short-duration variety will have been
harvested, leaving the farm to the flood-
tolerant variety, to be harvested as the
flood retreats. Finding suitably matched
quick and long-duration varieties for a
bati farm is a subject of lively local
debate and considerable
experimentation,
Most households manage to plant some
early rice on low-lying parts of the soil
catena. The strategy is not without its
risks, however. Quick rices tend to be
low yielders, and to have too large an
area devoted to such varieties may divert
effort and resources better employed in
other parts of the farm. In addition an
early crop suffers damage from birds and
importunate friends and relatives. Bati
farms are tricky to get right, and are best
tackled only by those households with
the requisite reserves of experience and
labour.

Up-slope planted varieties

The second major group of rices in
Mogbuama (about 25 varieties in all)
comprises the heavier yielding medium
duration varieties planted upslope,
especially on freer draining soils, with
the onset of the regular rains. Mende
farmers have their own theories about
what varieties are suited to which
conditions. This is good on especially
fertile soil, this on short-fallow or badly
burnt land, this competes strongly where
weed growth is likely to be strong, this is
good when mixed with particular ranges
of intercrops. In addition, specific
combinations of intercrops are
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appropriate to different points on the
soil catena. Cotton, for example, will
only grow successfully on freer draining
gravelly soils. Intercrops belong to the
women of the household and they make
the decision about what mixtures should
be planted where.

Cotton is olespecial interest, since in the
humid conditions of central Sierra Leone
it cannot be grown successfully as a sole
crop. Women rely on cotton for the
manufacture of local cloth which has
important symbolic value in marriage
and at funerals. Cloths are also sold
when the household needs to raise cash
urgently, for example to deal with a
medical emergency. Male heads of
household sometimes say that the women
of the household require them to plant at
least some of their rice on the drier soils
towards the top of the soil catena in
order to secure a site suitable for the
interplanting of cotton.

Flood-tolerant varieties

A third group of rices comprises the
flood-tolerant and'floating' varieties
suitable for planting in wetlands (Dati
and kpete soils) at the foot of the catena.
These are known in Mende as yako rices.
The original Africanyaka rices have
been replaced, in Mogbuama at least, by
Asian Varieties introduced durine the
last 70 years. In every case, howeier,
these are varieties which pre-date the
Green Revolution breeding programmes.
Each has acquired a local name.

Yoka rices, although heavy yielders, are
all long-duration varieties, taking about
150-170 days from planting to harvest.
They are considered inferior in taste and
nutritional properties to the varieties
grown further up the soil catena.
Furthermore the work in wetlands
required to grow them is considered
especially unpleasant, and prone to
diseases and accidents. Since they ripen
after the main harvest when rice is in
abundance, most yaka varieties are sold,
often at poor prices, rather than reserved
for household consumption. In
consequence, few farmers consider this
type of cultivation a priority. Rather, it is
generally seen as an activity which
usefully complements more urgent work
on the upper reaches of the catena.

The system of cultivation for yaka rices
requires minimal labour inputs. In many
cases the only action required is to
uproot grass from a swamp cleared in
previous years and to broadcast a variety
that is left to fend for itself on the risine
flood. Women and young men often 

-

cultivate small areas of yaka rice in this
way to derive a small independent cash
income, fitting the work in as and when
they can among the more important
tasks associated with cultivation of the
medium duration varieties further up-
slope.

A suite of rices

In summary, then, each Moguama
household sees itself as needing not just
two or three 'improved' varieties, but a
suite of rices - one or two quick-yielding
varieties adapted to moisture retentive
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soils on the lower portion of the valley
slope, two or three medium duration
varieties suitable for intercropping on
upper slopes, and one or two flood-
tolerant varieties capable of growing in
valley swamps with a minimum of
supervision. The point ofhaving such an
integrated set of varieties is that it allows
for maximum flexibility in adapting to
climatic contingencies and adapting to
constraints on labour supply.

These two problems are tightly linked.
Most farm households are pressed to fit
in the required cultivation tasks within
the time available. Even in good years
they often find it difficult to surmount
labour bottlenecks associated with
planting and weeding their farms. When
the rains begin early or late labour
problems are magnified, and the hungry
season in the year following is often
severe.

Most farmers in Mogbuama reckon they
minimise such difficulties by planting a
catenary farm. Not only does this allow
then to spread their labour requirements
to maximum advantage but also, by
varying the exact proportions of early,
medium-duration, and wetland rice
planted, they are able to adjust to
climatic contigencies as they find them.
A typical mix might be 7090 of rice
output form upper slope medium
duration varieties, l59o from lower slope
early-planted quick-ripening varieties,
and l59o yaka varieties in valley swamps.
Households will vary this, however,
according to land, labour and varieties
available, intercropping priorities, their
reading of climatic auguries and internal
debates about which strategy mixes are

Mogbrlfolo

$Jenun
)

likely to work best in their
circumstances.

One 'improved' variety is not enough

The risk-spreading possibility of a full
use of the catenary profile is part of the
explanation for the reluctance of Mende
farmers to follow the advice of
development agencies either to switch to
high-intensity wetland cultivation of rice
or even to take the much less drastic step
of abandoning low-yield traditional
varieties in favour of a narrow ranse of'improved' dry-land rices. Farmin! the
catenary profile in a carefully integrated
way offers a secure constraints farmers
face. Any improved farming systems for
rice farmers in central Sierra Leone
should start from this point. Farmers
need not one or two 'improved' varieties
but an integrated set of such varieties
tested for performance over the complete
catenary profile. Wetland innovations
need to be designed to harmonise, rather
than compete, with the labour
requirements of other household
production activities.

Paul Richards works at the
Anthropology Department of the
University College London, Gower
Street, London WCIE 68T, England.

I
Note:

This article summarizes research reported in
chapter 8 of my book Coping with hunger:
hazard and experiment in an African rice
farming system, London: George Allen,
Unwin, 1986. Illustrations are reproduced
with the permission of the publisher.
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Anita R. Linnemann
Gerard H. de Bruvn

Although in developing countries
traditional seed supply systems, in which
seed is produced locally by farmers
themselves, is much more important than
seed supply by the so-called 'modern
seed industry', literature on traditional
systems is scare. Also, statistical
information on the relative significance
of traditional versus 'modern' seed
supply is very limited.
The attention paid to traditional seed
supply systems is growing. At the Centro
Internacional de Agricultura Tropical
(CIAT) a special seed unit is engaged in
the subject. In The Netherlands the
Department of Tropical Crop Science of
the Wageningen Agriculrutal University
recently started a project to study seeds
supply in developing countries with an
emphasis on traditional methods. Below
some aspects of traditional seed supply
systems are discussed.

Seed supply systems

Seed supply systems in developing
countries can be subdivided into
traditional and modern systems. In
traditional systems it is common practice
that the farmer produces his or her own
seed, or gets some or all of it from other
famers, locally or in the region.
In modern systems a part or all of the
seed is bought from seed producers.
These systems are charachterized by a
high degree ofspecialization. Seeds are
produced for the market and often there
is an ample use of hired labour and
inputs such as fertilizers and pesticides.
Combinations of both systems exist as
well: some farmers use traditional and
modern systems on their farm, either or
not for different crops.

Traditional seed

Importance of traditional systems

What is the importance of traditional
seed supply systems in comparison with
the modern seed industry in developing
countries? The only indication are the
estimates by some experts. According to
Delouche in his contribution to the
conference on improved seed for the
small farmer held in 1982 by CIAT in
Colombia, at least 80 percent of the
planted seed of the main crops is
produced by the farmers themselves.
Benerjee (1984) states that in India even
more than 85 percent ofthe seeds used is
coming from the farmers' own
production. Thus, the contribution of
the modern sector to the seed supply of
food crops in most developing countries
is restricted to 20 percent at the most.

Many Farmers prefer their own seed

Let's have closer look at the properties of
modern seed and the wishes that farmers
have with regard to seeds, one oftheir
basic inputs. Plant breeders evaluate the
performance of newly developed
materials on the score of a number of
criteria, of which the most important is,
and always has been, yield potential.
Other important criteria often taken into
account are response to fertilizer,
resistance to pests and diseases, length of
growth cycle, and dietary value ofthe
product. Sometimes materials are also
screened for their suitbility to
mechanization, such as mechanical
harvesting, The varieties developed in
such breeding programmes generally are
appreciated by marketoriented, relatively
larger farmers, who are growing the crop
in pure stands an under relatively good
growing conditions. Small farmers, on
the other hand. need varieties with a

good yield which is reliable and stable
through the years, also when the
environmental conditions are adverse.
For this purpose, they often use a
mixture of varieties. These vartieties
must by compatible with their farming
systems.

This could mean that a variety must be
adapted to intercropping and staggered
harvesting, for instance and that it
should fit into the labour pattern.
Subsistence farmers also attach much
importance to a specific taste and
culinary quality, while byproducts that
can be used as forage, building material,
etc., are appreciated too. As a result,
seeds of their own varieties that are
carefully selected by the farmers
themselves during generations for the
proporties mentioned above and also for
characteristics such as healthiness, shape,
size and appearance are more likely to
suit their individual wishes than seed of
modern varieties, which is produced for
a large group of customers.

Seed selection by farmers

The way in which farmers produce and
select their seed varies enormously. Most
farmers take a part of their grain of bean
crop after the harvest as seed, while
others make their choice in the field.
Farmers who select after harvesting may
just put aside part of their harvest, but
they can also make a careful selection for
a particular seed appearance. Also in
selection before harvest several methods
are applied. In a few cases, farmers walk
through their field and mark the plants
they will use for next year's crop, while
other farmers grow the plants that will
give the seed for the next season on a
separate plot at some distance of the
main crop. They pay extra attention to
this plot by applying manure or fertilizer,
discarding off-types and keeping it free
of weeds, pests and diseases. Careful
visual selection gives farmers the
opportunity to compose a seed mixture
that will satisfy their needs. Thus, they
strive for a uniform crop, but they can
also choose to maintain a certain
variation in earliness, shape, colour and
taste of the product. In many cases
farmers have successfully developed their
own methods to produce and select their
seeds. However, selection in the wrong
way happens too. Barnett mentioned - at
the CIAT conference referred to before -
that several farmers selected large maize
cobs with large grains after harvesting.
These cobs appeared to come from
plants that tended to be tall and late-
maturing. Farmers frequently stated that
they would prefer a shorter plant type.
The mass selection they practiced,
however, gave the opposite result.
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Seed selection by farmers

Grubben (1987) mentioned that the
unsaleble surplus of tomatoes is
frequently used to extract seeds, that will
be offered for sale in the market.

Considerations for buying seed

Farmers may have different reasons for
buying seed instead of using a part of
their own production. These reasons are
often associated'with necessity and/ or
economic aspects. Necessity to buy seeds
arises when erratic rains repeatedly lead
to failures of a crop. In general, farmers
save enough seed to resow at least twice.
However, in drought-prone areas
farmers not infrequently run out of seeds
and come to depend on seed from other
sources.
It is also necessary to buy seeds of those
crops for which farmers can not
adequately store the seeds. For instance,
in areas with merely one short growing
season each year, farmers are forced to
get fresh seed from elsewnere.
Groundnut and soya-bean in monsoon
climates are examples of such situations.
When the seeds are stored at ambient
temperatures they soon deteriorate. In
addition there are crops, such as some
vegetables, which do not produce seed in
certain environments. Farmers interested
in growing these crops have to buy seed
produced in more favourable
regions.
Economic considerations play a
major role in the decision by farmers to
buy seeds or to use their own produce.
As a rule, farmers invest more in their
cash crops than in their food crops. In
cash crops a somewhat higher yield is
directly reflected in higher monetary
returns. Moreover, specific taste
preferences are of less importance than
in a food crop. Finally, the most abvious
motive for farmers to purchase seed is of
course the conviction that this material
satisfies their demands better than their
own produced seed, but often farmers
are not convinced of this. They prefer

their own seed for its adaptation of their
farming system.

Future development

Although a slow change from traditional
seed production to modern
seed production may be foreseen, the
extent of the area which is planted
with farmer-produced seeds and the
diversity in the wishes and needs of the
majority of the farmers.with
regard to the characteristics of their
crops, call for a strengthening of farmer-
based seed supply at community level,
rather than just a focus on the modern,
commercial sector. Results can be
expected from even minor improvements
in traditional seed production practices
such as selection in the field and better
drying, protection and storage. It seems
worthwhile to stimulate experienced
farmers to specialize in seeil production
for their region. They should know -
better than anyone else - the desired type
of the crop they are growing.

The present situation of traditional seed
supply systems is comparable to that of
intercropping two decades ago. Scientists
supposed that intercropping did not need
attention because cultivation in oure
stand would become a general line.
Nowaday, however, intercropping
receives the attention it needs because of
its importance. The same opinion can be
discerned about supply. Sorne
programmes are just focussed on
introduction of 'modern' systems
without paying sufficient attention to the
traditional systems. In the process of
shifting to modern systems - which
indeed may have the far future -one
should know the starting point properly.
Moreover. even if the development
towards modern systems takes place, this
will take much time. In the meantime,
improvement of traditional seed supply
systems is needed very much.

Anita R Linnemann
Gerard H. de Bruyn

Departement of Tropical Crop Science
Wageningen Agricultural university

P.O. Box 341, 6700 AH Wageningen
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From the authors

The authors kindly request people who
have Intbrmation on traditional seed
supply systems to write them on
the address given above. On ll
November 1987 the 'Trooische
Landbouwdag' (Annual Meeting on
Tropical Agriculture) will be held again
on the topic of seed supply systems in the
tropics. Everyone interested in the
subject is cordially invited.
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"The Community
Seedbank Kit"

Rural Advancement Fund
International (RAFI)

We are witnessing a botanical holocaust.
A variety call IR-36 now extends over
6090 of the rice lands of Southeast Asia
where - only a few years ago - thousands
of farmer varieties were common.
Another strain, IR-8, rules from the cool
of Taiwan to the heat of Benin. Where
thirty thousands rices grew only a few
years ago, Indian agronomists now
expect that no more than a dozen will
soon dominate three-quarters of the
land. The Detroit Globe beet -introduced
to Turkey by a German cornpanyhas
mopped up its own gene pool in the Near
East. Melons and waterrnelons brought
by American companies are wiping away
their homeland in Africa and the Black
Beauty eggplant is single-handedly
destroying its own diversity in the Sudan.
From Malaysia to Rwanda, farmers sow
Palmetto soybeans. In the Middle East,
Beecher and OP25 barleys have claimed
close to half the crop while Mexipak and
Sonalika have shattered the kaleidoscope
of wheats and now account for 7090 of
the harvest. A vast sameness is
descending like a curtain over the
agricultural stage.

The'Gene Revolution'
The widespread introduction of modern,
high yielding varieties since the 1950s has
been called the 'Green Revolution'.
Today, a new and more important
revolution is beginning. It is the 'Gene
Revolution'. Biotechnology and genetic
engineering hold out the promise of
significant alterations in virtually every
crop. The 'Gene Revolution will provoke
even more genetic erosion than the
'Green Revolution' already did.

To some the replacement of old with new
is part of the march of progress. But,
more and more people are realizing the
'importance of preserving the traditional
crop varieties.

Rural Advancement Fund International
(RAFI)
RAFI is an non-governmental
organization that concentrates on genetic
resources conservation strategies,
especially in the context of selfreliance of
Third World countries and their poor
peasants. Recently RAFI included
monitoring of biotechnological
developments in its work since this will
have a great impact on plant breeding
and genetic resources conservation in
rich and poor countries,
In 1986 RAFI published

THE COMMUNITY SEEDBANK KIT

The KIT focuses upon what we consider
to be the most important and most
neglected part of a full conservation
strategy - the role of the farm community
in saving the seed diversity.

t 2

In this first edition of the KIT Rafi has
concentrated upon the strategy of short
and medium-term storage in community
seed banks. Community strategies of
monitoring genetic erosion and saving
diversity through living field collections
are only briefly touched.
The KIT is primarily intended for NGO's
(Non-Governmental Organizations)
based in the Third World working with
rural communities in general or with
agricultural projects in particular. RAFI
hopes that it will be read by community
organizations in the Third World.

Five principles or 'laws'

The KIT has been prepared with five
principles or 'laws' of genetic
conservation as its foundation:
I - Agricultural diversity can only be

safeguarded through the use of
diverse strategies.

2 - What agricultural diversity is saved
depends on who is consulted. How
much is saved depends on how many
people are involved.

3 - Agricultural diversity will not be
saved unless it is used.

4 - Agricultural diversity cannot be
saved without saving the farm
community. Conversely, the farm
community cannot be saved without
saving diversity.

5 - The need for diversity is never-
ending. Therefore, our efforts to
preserve this diversity can never
cease.

Building the bank.
In the guide for practical application the

following subjects are treated:
- On objectives and organization;
- Setting the collection priorities;
- The best time to collect;
- The collection strategy;
- Collection documentation;
- Seed cleaning and drying;
- Seed storage;
- Collection grow-outs;

On sources and resources.

This KIT is a'discussion-starter'. To
continue the discussion, we need to hear
from those with interest and experience
in this kind of work. RAFI has more
information to offer e.g. on experienced
scientists, scientific institutes engaged in
genetic resource conservation work,
germplasm data, local action groups,
resource persons able to support and
advice communities and NGO's on
conservation programmes. Also a
substantial library of field collection
reports and articles describing genetic
resources by crop and/or by country is
available and potential sources of seed by
country and region as well as by crop
category (cereals, vegetables, forestry,
etc.) can be identified.

Upon request RAFI is happy to share
this information with others.

Copies of the KIT can be ordered from:
The Rural Advancement Fund
International
P.O. Box 1029, Pittsboro, NC 27312,
USA

I

Seeds Action Network (SAN)
ICDA Seeds Campaign
Apartado 23398
08080 Barcelona, Spain
SAN is a coordination centre of groups
active in genetic conservation and is
publishing a newsletter (ICDAseedling).
For more information on SAN see
IlElA-Newsletter no. 3.

SOLAGRAL
Group des Semences
13, Boulevard St. Martin, Esc.D.,
Paris, France
A french group working on alternative
agriculture and also seeds and genetic
conservation which can provide
addresses in francophone WestAfrican
countries.

Other sources on conservation of genetic
resources
International Board for Plant Genetic
Resources (IBPGR)
Food and Agriculture Organization
(FAO)
Via delle Terme di Caracalla
00100 Rome, Italy
IBPGR publishes a useful newsletter
(Plant Genetic Resources Newsletter)
which provides helpful information on
the status of collection expeditions and
collecting needs.

The Treatened Plant Committee
International Union for the
Conservation of Nature and Natural
Resources (IUC}9, Avenue du Mont-
Blanc'
I 196 Gland, Switzerland
IUCN publishes also a newsletter
(Treatened Plants Committee
Newsletter) which is of considerable
merit.
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Diversified Alley
Cropping

Shawn R. Taylor

As a concept for ameliorating soil
ersosion and maintaining soil fertility,
alley cropping using leguminous trees
pruned monthly is worthy of the vast
amount of time and financial resources
presently being spent. As pointed out in
the llElA-Newsletter Vol.3 No.l by
Dieter Prinz, the main focus of research
has been on Leucaena leucacephala. This
rather innocuous tree is targeted for use
in alley cropping because of it's high
leaf-protein content (used as fodder, soil
conditioner), it's fast growth and good
coppicing ability. Varieties have been
developed that are acid soil tolerant, fast
growing at high or low altitudes and
other attributes which has contributed to
the increased use of Leucaena
throughout the tropical world.
Fortunately, work is being caried out on
other leguminous tree crops, in
particular by the Nitrogen Fixing Tree
Association (NFTA) in Hawaii, USA
and the International Institute of
Tropical Agriculture in lbadan, Nigeria.

We have run into a snag

I say fortunately because we have been
conducting trials in Northern Thailand,
as have many similar groups, on alley
cropping using Leucaena for the
purposes of erosion control and fertility
maintenance. We have run into a snag.

The psyllid insect Heterophylla incisa,
that pest which first appeared in Hawaii
and then has proceeded to devastate
Leucaena stands in Fiji. The Philippines,
and Indonesia on it's way to Thailand
has arrived in force. I made the first
sighting of this insect in our highlands
(elev. 900m) only this past weekend;
during the rainy season when the pest is
supposed to be dormant! We now fear
(panic) that this insect will devastate our
attempts at alley crop and soil
conservation extension efforts to farmers
formerly practicing swidden (Slash &
Burn) agriculture.

Diversification is needed

In response to this, we are beginning to
plant hedgerows with a mixture of
leguminous trees for the purpose of
diversification: perhaps we can interupt
the 'attack formation' of the psyllid. I
feel that as 'agroecologists' we have been
caught with our pants down again; while
trying to diversify the cultivation of
sloped lands, we have planted a
monospecific crop, a strategy often open
to insect or disease devastation.

Our mixture at present consists of a
haphazard mix of: Azadirachta indica
(Neem), Cajnus cajan (Pigeon Pea),
Cal liand ro calo t hy rus, C ro t a lar ia iuncea

ILEIA - JULY 1987 Vol. 3. No. 2.

(Sunnhemp), Glyricidia sepium,
Leucaena leucocephola (we haven't
totally given up), Sesbania roxburghii
and S. rostrata. In the future this
makeup and ratio will be decided by the
farmers themselves. We are presently
asking them which species they prefer
and would recommend for their area.

Enough tree species available

My point is not to'blow our own horn'
but to point out that the number of tree
species available for use in the alley
cropping system is overwhelming -
appropriate species used will depend on
the geoclimatic conditions and farmer
opinion in that area. The crucial element
of this erosion / soil maintenance
technique is the brilliance of the basic
planting and pruning design.

We are presently learning the mistake of
planting monospecific stands of
Leucaena, but the technology of alley
cropping has proven effective. Now is
the time to diversify these benefits, but
nutritional and economic benefits as
well. Perhaps in the not-so-far future
Thai farmers will walk their hedgerows
for a handful of Leucaena for the pig, a
spray of Glyricidia flowers to mix with a
Cajanus stew to go with their sticky rice
and a sprig of Azadirachta to keep the
bugs out of his rice.

Adoptation goes slowly

Between these rows of mixed hedgerows,
the farmers have planted Arabica coffee
and indigenous fruit trees (Mango and
Lychea) all of which are economically
important. One of the unavoidable
effects however. has been that the
farmers, after planting an exhausted
field to trees, crops requiring 3-4 years to
produce results, have continued to
exploit new forest area to plant their

traditional crops of corn, upland rice or
cotton. Only a few farmers have adopted
the practice of using the interstitial
spaces for growing these crops in an
intensive system, but farmers are
adopting alley cropping technology in
Northern Tailand. As their present
resource pool is insufficient for the
population demands, it remains to be
seen whether they will abandon their
traditions of slash and burn agriculture
in favour of a stable and sustainable
approach to agro-ecosystem
conservation such as diversified alley
cropping.
Shawn R. Taylor: CUSO volunteer
Farming Systems Research Institute
Northern Agricultural Development
Centre
Tombun Suthep, Amphur Muang
Chiang Mai, 50,000 Thailand

I
.THE SMALL FARM NEWSLETTER'
CUSO, a Canadian volunteer
organization, started last year a
newsletter on'Trees and Inter-cropping
in Thailand'. The aim of this newsletter
was to exchange experiences between
volunteers and Thai agriculturists
interested in this matter. However, the
nature of its contents has been
continually expanded, reason to change
its name to 'The Small Farm Newsletter'
which reflects its contents more
accurately.
CUSO also created a'Seed Bank'to
establish a source of promising seed
species to loan out to individuals in
Thailand interested in tree intercropping
and green manure.

For more information contact:
Gerald van Koeverden
CUSO, 17 Phaholyothin Golf Village,
Phaholyothin Road, Bangkhen,
Bangkok 10900, Thailand
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Alley cropping: diversificotion needed. Photo ICRAF Kenya



- The Development and Improvement of
Woody Biomass Systems

Development perspective based on farm knowledgeBerry van Gelder

Trees and shrubs, or rather woody
biomass, do play an important role in the
farming systems in developing countries.
They provide the necessary wood and
wood by-products to the farms to build
houses and fences, to supply woodfuel
and charcoal and to produce fodder for
the animals. The woody biomass is also
important to protect the soil against
erosion and environmental degradation.

1. The magnitude of woody biomass

Table I gives an overview ofthe
percentage area covered by woody
biomass in three districts in Kenya. The
data is based on the district resource
analysis of the Kenya Woodfuel
Development Programme in these
districts and is used to illustrate the
potential influence of farm knowledge
on project formulation. The total area
covered by woody biomass is in average
about 1690 or about 130.000 ha. This
area can be sub-divided into woodlots
(2.7V0)22.0Nha, trees in cropland
(l.2Vo) 10.000 ha, hedges (2.30/o) 19.N0
ha and others (1090) 82.000 ha.
The total area under woodlot in the
mentioned three districts (22.000 ha) is
substantial compared with the total area
under forest plantation in Kenya
(130.000 ha).

2. Woody biomass production systems

Contrary to the food and present cash
crops on the farms the woody biomass
does not have a clear production cycle.
Optimum production rotation periods
under farm conditions can be developed,
but agreement has to be reached about
what the farm conditions are. It will be
very important to know to what extent
the farmers are planting trees to earn
cash or whether they are planting trees at
subsistence level.

Considering the present woody biomass
production systems on the farms only
woodlots have a clear cash function.
Land is specifically dedicated to trees
and at certain intervals all trees are
harvested to be sold on the market. The
most common species are eucalyptus and
black wattle, depending on the practices
from the past. Rotation periods are, in
general, for eucalyptus 4 to 5 years in
Kakamega, 5 to 20 years are common in
Kisii. Black wattle is produced in
rotations of 8 to 12 years.

The production pattern within the other
woody biomass configurations is less
clear. The variety in species is much
larger and the indigenous species
particularly are much more dominant.
Trees are pollarded or pruned at unclear
intervals. Most wood produced is used

t4

Total Woodlot Tr in CR
area as area as
9o total 9o total

Others All WB
area as area as
9o total 9o total

Hedges
area as
9o totalDistrict

atea
ha

Kakamega 349500
Kisii 219600
Murang'a 2y'7600

1 . 0  t . 7
1 .0  5 .4
|.8 0.5

2.4
3 .5
2.7

tt.2
7 .7
10.2

16.3
t't.6
ts.2

Total 8r6700 2.7 r . 2 ) 7 10.0 16.2

Toble I: Area of liloody Biomass cover as
Woodfuel Development Data 1985 / I 986

on the farm for building purposes, farm
tools or woodfuel.

Of the trees in cropland the mature trees
of Grevillea robusta are pollarded to
reduce the shading effect, but a regular
system does not exist. Morkhaemia
p latyca lyx produces valuable
construction poles and farm tools, but
the harvesting will depend on the
farmers' needs. The species in the hedges
are very often very fast growing shrubs.
Depending on the area most species are
indigenous but also Lantana camaro,
Tithornia spp. and Caesalpineo
decapetata can be found. Apparently
farmers select those species which
establish quickly and grow fast to
demarcate the land. but the wood
characteristics are less prevailing.

3. Potential production irnprovements
and developments

Technical considerations

The existing planting pattern and end-

Vo of total orea by District Based on Kenya

uses of the trees are very much locally
based and in order to develop this
production capacity local habits and
practices have to be taken into
consideration. This could be done ifan
agreement can be reached about certain
production cycles as presently seen by the
farmers. Woodlots are considered to be
production cycles which last for 4 to 8
years or even longer, Trees in cropland
have a more or less permanent character
but do need regular pruning, while trees
in hedges grow fast and are often cut
back every one or two years. Only
woodlots have a clear cash function.

A breakdown of the woody biomass into
several production cycles, shown in
figure l, is artificial, since trees or shrubs
will continue to grow even if they are not
harvested; but it could form the base for
a meaningful extension program as the
breakdown in rotation cycles serves a
purpose to develop an improved
production within the different woodv
biomass configurations as presently
found on the farms.

Forms with hedges and woodlots in the valley and at the top of the hills, a well
structured pattern
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Figure l: Tree and shrub products in time and planting density perspective

t-2 2-4
Rotation period

Trees have a multipurpose function.
Not only is wood produced but also the
fodder and soil improvement capacities
of species should be recognized. Within
forestry, species have often been selected
on their wood production characteristics
only, but under farm conditions the
rotation aspects and the muiti-purpose
value of the species become important as
well.

Farmers are very well able to raise their
own seedlings, but seed is often the
bottleneck. If new species are introduced
the seed-producing characteristics of the
species should be taken into
consideration to multiply the new species
quickly and on a large scale. Also the
coppicing abilities of trees are important
as a renewed establishment can be
avoided.

Improvement of Management

Considering the rotation periods, tree
species selection criteria and the
regeneration aspects of the trees several,
improvements in the management of the
woody biomass on farms could be
developed and introduced by an
extension programme.

If the woodlot already exists, the
production purpose of the woodlot can
be discussed with the farmer to develop
an optimum production cycle.
For example, if the farmer wants to
produce poles a thinning plan can be
proposed if the present planting distance
is very dense. If old stumps are used a
replanting of the woodlot could be

4-8 Years

suggested. If the trees are already
overgrown the wood could be used to
produce charcoal or timber. It will be
important to have information about the
marketing potentials of the wood in the
area.
If the woodlot is under establishment,
improvements in nursery and planting
practice could be taught to achieve a
faster establishment of the woodlots.
Instead of using eucalyptus species other
species, for example Mimosa scabrella,
could be suggested to make use of the
nitrogen-fixing capacity of this species
and eventually to start a rotation cycle
after the trees are harvested.

The production of the existing lrees in
cropland can be enhanced by improving
the present pollarding systems.
Pollarding trees at the beginning of the
rains to reduce the shading of the crops
and to make an optimal use of the rains
together with specific instructions as to
what percentage of the branches could be
harvested have increased the production
of Grevillea robusta in Rwanda.

The number of trees in cropland could be
increased by developing this agroforestry
cropping system on farms. Species like
Calliandra colothyrsus, Sesbania sesban
and, Leucaena leucocephola could replace
these species or be added to the system to
introduce the nitrogen fixing element of
trees on the farms. Instructions can be
developed as to how many trees per ha
could be planted without decreasing
present food production on the far;s.

For hedges farmers choose very specific
t1;i.:!9!a'.

&*11,*..!tki
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Trees not in outspoken woody biomass system, woodlots and hedgesform a dispersed
pattern
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and fast growing species (l to 2 years to
mature). From time to time the hedges
are cut, but wood production as such is
not the main goal. Lantana and
Tithornia species grow very fast after
establishment but produce only thin
fuelwood twigs. Substitution of these
species with other fast growing ones like
the species mentioned above could
develop hedges which produce fodder
and/ or fuelwood depending on the
management system introduced.

Conclusions

The data for the three districts show that
the woody biomass systems form a
substantial part of the farm. This farm
area has been overlooked as a potential
source.for development by projects in
generar.

Within woody biomass systems,
woodlots, trees in cropland and hedges
are the most common and the production
could be increased by improving the
management of these systems.

The magnitude of woody biomass
systems is substantial if one reckons that
for woodlots alone probably more than
20.000 farmers are involved in the three
districts. The total woodv biomass area
on the farms in the three districts is as
much as the total area under forestry
plantation in Kenya.

The situation is mainly described by
technical considerations to illustrate that
even on these considerations a
development perspective based on farm
knowledge can be formulated.

The main aim of this paper is to
contribute to the discussion of trees and
shrubs in diversified biomass production
on farms in development projects:

- Recognizing and using tree knowledge
in farming systems is by far a larger
problem than the lack of trees on the
farms per se.

- Instead of focussing on the numbers of
trees or hectares planted, the main
evaluation issue for rural forestry
projects should be the number of
farmers reached and trained durine the
project period.

Berry van Gelder is a staff member of
E.T.C. Foundation, section
agroforestry, at present working a.o. in
Kenya. P.O. Box 64, 3830 AB Leusden,
The Netherlands.
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farm
Joseph Mogaka's

Tineke van Bergen

To meet the demand for fodder.
firewood and organic fertilizers on a
farm, a diversified biomass production is
required. The farm of Joseph Mogaka
and his wife Ashnat in Kisii can serve as
an example of a small farmer's strategy
for biomass production.

Kisii

Kisii is a district in the Western highlands
of Kenya. The district's agricultural
potention is high; the soils are fertile and
the annual rainfall is high (1600-2100
mm). Population pressure in Kisii is very
high, thus the main constraint farmers
are facing is small farm size. Even
though most farmers are striving after
self-sufficiency in food production, they
are no subsistence farmers as they are
highly marketoriented through the
cultivation of cash crops (coffee, tea,
pyrethrum).

Mogaka's farm

Mogaka and his wife have four young
children. The farm they own is
approximately two acres in size, which is
slightly above the average in Kisii. The
land had been subdivided by the father
among his sons a few years ago; only
after this subdivision did Mogaka start
developing his farm.
Mogaka is a young, dynamic man.
Before the subdivision of the land, he
used to work as a bus driver and a clerk.
He doesn't consider full time farming to
be a punishment, however, because he

Diversified Biomass Production

thinks, despite the money that can be
earned in employment, the future of the
family lies in the farm.
When we have a look at Mogaka's farm
in April 1987, in the middle of the long
rains, we see the following.
Hedges of mainly Mauritius Thorn
(Coesalpinia decapelata) on part of the
boundaries.
Woodlots: A field with Black Wattle tree
seedlings (Acacia mearnsii) which has
been sown directly. A field with a
mixture of Sesbania sesban (seedlings
planted) and Sesbania bispinosa (sown
directly). One field has been fallow for
one year, it is being cleared and will be
planted with a mixture of trees: Grevillea
robusta, Mimosa scabrella, Calliandra
calothyrsus. Another field which has
been fallow for one season is being
planted with Napier grass (Pennisetum
purpureum).
Fodder: A field with Napier grass has
been established the preceding seasons. It
is interplanted with leguminous trees
(Mimosa and Calliandra) and bananas.
In another field maize is interplanted
with leguminous trees in the corner and
Mimosa on the boundaries. There is a
field with sweet potatoes and smaller
patches with Irish potatoes, tomatoes
and kale.
Cash crops: Part ofthe pyrethrum field
is interplanted with maize, leguminous
trees and banana's; the other part is
interplanted with beans. One piece of
permanent grazing is being cleared and
will be planted with Grevillea trees. On
another permanent grazing field three

cows are kept. Extra fodder is brought to
the field to feed the cows-
The dung is heaped in the corner of the
field. On the homestead are the house,
the kitchen, a chicken house and a few
Cypressus trees. Apart from this farm,
Mogaka also hires a few fields for food
production. Brick-making for sale is
another important activity. This picture
of Mogaka's farm is but a snapshot, he is
introducing changes and is developing
his farm. His main considerations in
planning his activities are as follows.

Considerations

In the past there was a natural vegetation
and the duration of the fallow was lons.

Past
-t trees

Natural veeetation 
-

- 
\ grazing

) grazing
Long fallow -

) sustaining soil fertility
Cultivated land + crops

These days the land is scarce, there is
hardly any natural vegetation left and the
fallow periods are very short. Says
Mogaka: 'These days we don't allow the
soil to cool down.'

Present
) + rrees

Shortfallow l)grazing
| + foaaer

Cultivated Iand | )sustaining soil fertility:?
i -)crops
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To meet the family's daily needs, which
according to Mogaka are food for the
family, fodder for the cows and
firewood, is the first priority. The food
produced on the farm and on the rented
land is sufficient. Problem is how to
sustain yields. Fallow duration is short;
the cow dung produced is not sufficient
for al l  the land; clop residues, according
to Mogaka an exc-ellent fertilizer, have to
be fed to the cows. There is also enough
fodder for the cows. Mogaka however
wants to extend his number of cows
because he needs more dung, and if more
milk would be produced some of it could
be sold. There is a lack of firewood.
Most of the trees have been planted
recently. There is no space for sufficient
woodlots for firewood production. Says
Mogaka: 'My farm is too small to plant
trees for firewood on a seperate piece of
land; I have to plant them in my crops.'

Activities

More fodder will be produced in a more
efficient way than the traditional grazing
land. To this end more Napier grass will
be planted. It will be interplanted with
leguminous trees and bananas. Also in
the other crops more leguminous trees
and bananas will be interplanted.
Bananas have the advantage of
oroducine both human food and,
iccororng-to Mogaka, excellent fodder.
His three cross-breed cows eat the
commercial salt he buys for them only if
it is mixed with chopped banana leaves
and stems. Some five years ago there
were hardly any trees on the farm. All
fuel wood and construction wood was
bought. Two years ago Mogaka came in
contact with the Kenya Woodfuel
Development Programme. Through the
K.W.D.P. he learnt new tree species and
experimented with them. Thus he found
the tree which play a major role in the
plans for developing the farm. Mogaka
found out that to plant lines of
leguminous trees in the crops does not
have any negative effect; he expects that
in the long term it might even have a
positive influence on soil fertility. His
cross-breed cows do not,eat the fodder
produced by these trees. Among other
reasons, this is why Mogaka intends to

Future in Mugaka's farm
Imoact

More livestock -) more dung --------; sustaining soil
fert i l i tv and

$,

Some activities

Higher fodder
production

fodder
V - f i rewood - thus food yields

More leguminous z 
-/ t  

'

trees in crops --) ng competition with crops; -./
might even be good for soil '

buy two grade cows; he expects the grade
cows to eat the tree leaves. Ifthe leaves
cannot serve as a fodder. it will be used
as a mulch. Most of th.ese leguminous
trees will be used as firewood.

In the long term Mogaka will also need
timber and construction wood.
Eucalyptus and Cypressus are widely
grown to this end in Kisii, but according
to Mogaka they are heavy competors
with crops. Therefore he cannot plant
these trees near to his crops: neither can
he plant them on the boundaries of his
farm; this would result in conflicts with

his neighbours. Thus he has decided to
plant Grevillea; this species is not
growing very fast, but it has the
advantage of not competing heavily with
crops. Part of the only cash crop,
pyrethrum, will be uprooted and part
will be replaced by tea. Thus Mogaka is
spreading his risk and labour input
requirements for cash crop production.

Conclusion

Mogaka's first priority is to be self
sufficient in the family's daily needs. His
strategy to meet this priority is improving
the nutrient cycle on the farm by means
of biomass production. Says Mogaka:
'My families future lies on the farm. I
have to be careful with the soil.'

Tineke van Bergen, staff member of the
E.T.C. Foundation. connected to the
AME programme in Africa, P.O. Box
64, 3830 AB Leusden, The Netherlands.
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- SoilConservationand
Shifting Cultivators (2)

However access to such institutions
usually leads to the adoption of top-
down approaches. In Java, government
controlled conservation afforestation in
the mid 1970's resulted in reliance on one
unpopular technology and provided no
leeway for popular participation, Turner
(1982) shows that the use of already
existing administration systems can
provide an effective conservation
planning mechanism, if popular
participation is included.

A further problem with top-down
institutional approaches to soil
management is the lack of coordination
between the participating agencies and
the lack of relevant training at the
middle-manager level (Perrens &
Trustrum, 1984).

Andrew Millington

Factors determining success in the
adoption of of technical solutions to soil
management are dealt with in the second
part of this article: access of farmers to
institutions and the specific strategies
adopted by Sierra Lconean farrners.
The first part examined the political
economy of soil erosion in shifting
cultivation systems (land, capital and
labour) and was published in the previos
ILEIA Newsletter.

Access to institutions
Differing levels of access of farmers to
certain institutions influences the
adoption of soil management strategies.
A high level of access to government and
national organizations generally leads to
greater levels of on-farm resource
management (Blaut et al., 1959).

Picture 1: Stick bunds ore made by gothering unburnt and partially burnt sticks ond
aligning them across the slope in bundles 0.3 to 0.5 m high.

Well-financed top-down institutional soil
management interventions within a
project are essentially short-term
crutches. They provide technical fixes
which is unlikely to be replicated in the
long-term due to the inability to provide
adequate support services (Blustain,
I 980) and insufficient conservation
education (Turner, 1982).

Paradoxically then those with limited
access to institutions may well be forced
to develop indigenous management
strategies which are more effective under
local conditions.

Indigenous Soil Conservation
Techniques for Shifting Cultivators.

There are many soil management
schemes in which the techniques that
have been introduced are technologically
inappropriate. If these failures are
carefully examined it is apparent that the
root cause is a gulf in knowledge and
perception. On the one hand western
experts, with western scientific and
economic training, formulate strategies
according to their perceptions of what
the problems are and their scientific and
economic bias becomes evident in the
solutions proposed. African farmers, on
the other hand, have their own set of
resource management priorities and their
understanding of how the local
environment operates. The gulf between
the expert and the farmer is immense.

The differences between the problem
perception of farmers and technical
experts can be enormous. In l98l 750
shifting cultivators were interviewed in
16 chiefdoms in Sierra Leone. On the
basis oftheir perceptions, the 16
chiefdoms were ranked according to the
severity of the soil erosion hazard. The
chiefdoms were simultaneously ranked
according to the severity of the erosion
hazard assessed from measurements of
environmental and socio-economic
parameters suggested by previous
scientific studies (Millington, in press).
The lack of correlation between the'indigenous' and'western scientific'
rankings casts serious doubts on the
effectiveness of conservation planning
amongst local farmers, if it was targeted
at'erosion blackspots' based on the'western scientific' criteria.

Perceptions studies involving farming
communities should therefore be seen as
a primary step in conservation planning.

This survey also catalogued 44 soil
conservation measures used by shifting
cultivators; both mechanical and
biological conservation strategies were
found and 38.820/o of the farmers used
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combinations of various techniques
(Mi l l ing ton ,  1984) .  The mosr  common
techniques were st ick and stove bunds.

Both techniques provide rudimentary
dams to trap soi l  being washed
downslope. They are similar to contour
bunds and are cal led 'st ick bunds' when
constructed of wood, and 'stone bunds'
when made of stones and rocks.

The st ick bunds (picture l)  are made by
gathering unburnt and part ial ly burnt
sticks and aligning them across the slope
in  bund les  0 .3  to  0 .5  m h igh .  The bund les
are kept in place with thongs of ' l ianas,
or are wire pegged into the ground on
either side ofthe bund. The peg depth
and number used depends on the soil
type; in stony soils, wooden pegs do not
penetrate deeply, so the bunds need to be
pegged to a depth of 0.2 to 0.3 m every
0.5 m. On f iner-textured soi ls, peg
penetration is easier and depths of 0.4 to
0.5m are common. with pe! spacing of
up  to  lm.

The stone bunds (picture2) are easier to
construct and consist of low walls, about
0.1 to 0.3 m high, ofstones placed across
the slope. Because of their weight, the
stone bunds do not need be pegged.

All of the bunding materials are
commonly found on shif t ing cult ivat ion
farms. The burning of cut vegetation is
rarely so efficient as to leave no unburnt
(or partially-burnt) sticks and, as these
are often gathered up after burning, the
additional labour needed to orsanize
them into bunds is quite small .-Certain
tropical soils also tend to be verv stonv
and, in the case of West African farmi.
the stones are often gathered into heaps
to aid seedbed preparation. Once again
the organization of gathered stones into
bunds rather than heaps involves little
extra labour. A comparison of labour
inputs is presented in Table 3 from which
it can be seen that inputs for the three
bunding techniques are substantially
Iower than those for bench terracine.
Most farmers can cope with this without
hiring extra workers and avoid incurrine
capital costs of additional tools and
machinery.

Andrew Mil l ington, Dept. of
Geography, University of Reading,
Whiteknights, Reading RG6 2AB;
England.
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Table 3: I .abour inputs for various soi l  conservation techniques (from
Mil l ington, 1982)

Conservation
technique

Bench terracing
Stone bunding
Stick bunding
Contour bunding
No method ( i .e. st ick/
stone collection only)

t ime needed to construct
l00m length (man hours)

808
3 l
30
t 9

t )
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Picture 2: stone bunds ore easy to construct and consist of low walls, about 0.1 to 0.3
m high, of stones placed across the slope. photo Chris Rey
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Masanobu Fukuoka is a remarkable
man. He has spent the greater part of his
life questioning everything he had
learned about the wonders of modern
agricultural science, not by going into an
intellectual debate, but by proving his
theories on his own farm in Japan.
Although already world famous, he
refused to write about his philosophy
and experiments until 1978. In 1978, his
first book'One Straw Revolution' was
published. A best-seller. After that he
did not stop sharing his philosophy and
farming methods with people throughout
the whole world. 'The Natural Way of
Farming' is his second book. It tells the
story of Masanobu Fukuoka, his
philosophy and his farming methods.

'The Natural Way of Farming' is a
challenging book, written with passion
and authority. The lay-out of the book is
pretty, with large cast and beautiful
pictures. It shows great promise, yet it
does not entirely convince me. The book
is divided into two parts, the theory and
practice of Fukuoka's green philosophy,
respectively.

Natural farming is basically a way of
farming' in step with nature'.  I t  tr ies to
demonstrate the validity of 5 major
principles: no tillage, no fertilizers, no
pesticides, no weeding and no pruning.
The focal point is 'doing nothing'.
Fukuoka presupposes, according to the
Taoist philosophy, a complete perfection
in nature as contrasted with 'limited

human knowledge'. Man is insignificant
compared to nature, one small element in
a cyclic process. 'Agriculture that ignores
the forces of nature and relies solely on
the human intellect and human effort is
unprofitable'. The larger part ofthe
theoretical chapters is formed by a
critical discussion of (Western) science.
From his holistic philosophy Fukuoka
judges science as 'a state of contradiction
and estranged from nature'. He criticizes
reductionistic scientific methods: 'ln his

effort to learn about nature, man has cut
it up into little species. When research
becomes fragmented and specialized, the
unity of nature is lost'. It is nonsense to
investigate causal relationships within
nature because causality does not exist in
nature. 'Nature is both cause and effect'.
The causal relationships between natural
functions and values are just too
entangled for man to unravel through
research and analysis.

An example of this is ihe discussion of
Liebig's 'Law of the minimum'.
Fukuoka criticizes the isolation of
certain production factors, like
nutrients, equipment etc., without
considering the 'tangled web of
interrelationships'. A comprehensive
approach is lacking in agricultural
research centers. Fukuoka argues that
the success of Western science is in fact a
fake. Science first damages the natural
forces by fragmenting the natural order
and next tries to establish these forces in
a different order. According to him it
must be just the other way around:
'People have to become one with
nature'.

The second part of the book deals with
the practice of natural farming. A lot of
useful rules are given, all directed
towards the creation of a healthy
environment. No fertilizers, because they
cause weak plants and they influence soil
microbe activities. No weeding, because
several grassy weeds enrich the soil with
nutrients and stimulate the soil life. Soil
conservation, mulching, stone-walls,
green manures, organic wastes etc, are of
utmost important in the natural farming
system.

The discussion of the cropping system
(rice, followed by barley or wheat, in a
bed of clover) is fascinating. Produced
yields compare well with those of
irrigated paddy fields. The way in which
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the old Japanese writer manages his
orchard is quite different from current
methods. He plants evergreens,
alternated with deciduous trees. The soil
is covered with alfalfa or Mushima
acacia. Fukuoka prunes fruit-trees
according to the natural form he has
rediscovered. Without giving many
dates, Fukuoka argues that his natural
farming method is very energy efficient:
little labour, no inputs and high
productions.

After having gone through the whole
voluminous book, I am left with some
doubts. They concern both the
theoretical and the practical parts of the
book.

Concerning the theoretical discussions, I
cannot escape the feeling that Western
science is caricaturized and many
problematic issues are covered up with a
holistic word soup. For instance, is there
no causality present in nature as
Fukuoka wants us to believe ? Or is
causality too interwoven to be yet fully
understood by science? Any way,
Fukuoka himself applies knowledge on
causali ty. He uses a planting strategy,
clover, green manure, etc.,  as inputs to
his farming system and gets rice and
apples out of it. Would he use apples to
get green manure? Thus, I would say,
Fukuoka may have a superior
understanding of the causality of natural
systems, but knowing causality is not
'being one with nature'.
Another point that might be criticized is
that Fukuoka's exaltation of nature does
in my mind not comply with the massive
dying and senseless killing that may be
found there as well.

For a Western researcher like me, very
much oi the proof of the holistic pudding
is in the eating. Therefore, much of my
final opinion hinges on the practical
results that natural farming has. In this
respect, my doubts are of a less
fundamental order. Why does Fukuoka
give no little figures on yields and
efficiencies ? The few figures he does
give are spectacular; but are there never
any problems ? What is the orchard
system in term of labour and soil
productivity ? What is the performance
of the Fukuoka's farm in Somalia, where
rainfall, not soil fertility, may be limiting
factor (forgive me quoting Liebig)?

My last remark is about the figures in the
book. They are better fit for Taoist
contemplation than for down to earth
understanding.

Franke Toornstra,
staff member of the Centre of
Environmental Studies, Univ. of Leiden,
The Netherlands.



TOP
The editors asked me to nominate and
rank my 'top five' book on sustainable
agricultural development. In the end the
best I could manage was a short-list of
six books, all ofequal value. I hope that
by arranging them as three pairs they will
forgive me for failing to pass such a
simple mathematical test!

My first two books are The ecology of
the African trypanosomiases by John
Ford (Oxford University Press, l97l)
and Shifting cultivation in Africa: the
Zande system of agriculture (Routledge
and Kergan Paul, 1956) by Pierre de
Schlipp6 (French translation :
Ecocultures d'Afrique, Terres et Vie,
ISBN 2-87105-004-X). Ford was an
entomologist and de Schlipp6 an
agronomist. Both worked in Africa
during the colonial period, and came,
after many years of experience, to
question the validity of orthodox
approaches to the management of the
agricultural environment. Each took the
knowledge of local people seriously.
Both realized that they had to link
scientific expertise with serious study of
African history and social organization.
De Schlipp€ even retrained as an
anthropologist for this purpose. Their
books provide much of the
basicecological groundwork for adopting
what would now be called a
'participatory' approach to rural
development issues. The study by Ford,
however, is especially difficult to read.
Start with one of the regional case studies
in the middle o[ the book.

My next two books are chosen to extend
the emphasis by Ford and the Schlipp6
on indigenous knowledge as the key to
sustainable agricultural development in
diverse and sometimes difficult tropical
environments. The concept of
indigenous knowledge includes the
contribution of incountry scientists and
scholars as well as the knowledge of
farming populations. Much of this work
fails to gain its proper share of
international credit. I have chosen two
studies to represent this vitally important
corpus of material. Agriculture at the
cross-roads by Uzo M. Igbozurike
(University of Ife Press, Nigeria, no
date) is a pioneering statement about the
importance of polyculture in tropical
agricultural development. Agriculture
and resource utilization in a lowland
rainforest Kenyan cornmunity (Special
Monograph No. 4, Sarawak Museum
Journal vol. 35, No 56, New Series,
1985) by S.C. Chin is a richly detailed
and fascinating study of indigenous rice
farming methods in Sarawak by a
botanist from the University of Malaya.

Since so much food production in the
tropics is in the hands of women farmers
it is especially appropriate that my final
two books are both by women, and
reflect on the position of women in small

I
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agriculture. Polly Hill has long been a
scourge of economists who dare to write
about tropical agriculture from a
position of profound ignorance of the
practical day-to-day realities of small-
scale farming. Hitherto, she has made
her point through a series of detailed case
studies of West African and South Asian
farming households. Her most recent
book, Development economics on trial:
the anthropological case for a

prosecution (Cambridge University
Press, 1986), argues on a wider front.
In a sequence of essays that are as
entertaining as they are
thoughtprovoking, she suggests that
there is only one safe generalization
about small-scale agriculture in the
tropics: namely, that all other
generalizations are unsafe ! Jane Guyer's
Family and farm in southern Cameroon
(Boston University African Studies
Center, I 984) is a recent contribution to
a distinguished line of anthropological
studies of African agriculture (begun in
the work of Audrey Richards and Phyllis
Kaberry) that seek to locate household
subsistence, and the work of women
farmers. in their wider socio-economic
setting. The implication of this work is
that without a proper grasp of the social
grounding of small-scale agricultural
production, based on serious long-term
fieldwork, attempts by development
agencies to assist an indigenous
agricultural revolution must be
foredoomed to failure.

PAUL RICHARDS
MAY 1987.

ES
Multiple cropping systems
Charles A. Francis, editor.
1986, 383 pp., ISBN 0-02-948610-6,
Macmillan Publishing Company, New
York

Providing the first critical review of
multiple cropping from a worldwide
perspective, this comprehensive and
balanced book explores the current
practices and research needs as well as
the potentials for increased crop
production of multiple cropping systems
in the future. The book proceeds from a
survey of the importance of multiple
cropping to a presentation of ecological,
physical, and agronomic principles,
research methods, and management
practices, and on to an examination of
crucial economic and socio-cultural
considerations. Separate chapters discuss
crops of particular importance.

Sorghum-rice intercropping, a security
system for the poorly drained soils of
Southern Sudan.
Struif Bontkes, T.E.
Netherlands Journal of Agricultural
Science 34 (1986) 193-198 Dept. of Gen.
and Reg. Agriculture, Agr. University,
P.O. Box 9101, 6700 HB Wageningen,
The Netherlands.

In parts of Southern Sudan, sorghum
production varies greatly from year to
year due to the occurence of floods in
some years. These floods are caused by a
combination of high rainfall within a
short period, poorly drained soils, and
varying micro-relief.
To improve the reliability of food

production, a sorghum-rice
intercropping system was tested in 1980
and l98l on an area prone to such
flooding. In these experiments sorghum
proved to produce good yields at the
expense of rice on areas which had been
little flooded, whereas on waterlogged
areas sorghum produced little while rice
gave good yields. It may therefore be
concluded that intercropping of rice with
sorghum offers a good possibility to
offset the loss of sorghum in wet years.

Perception and use of the physical
environment in peasant societies.
Jungerius, P.D.
1986, 19 pp., Reading Geographical
papers No 93, Dept. of Geography Univ.
of Reading, Whiteknights, Reading RG6
2AB, England.

When natural resources are surveyed,
lack of communication lies at the root of
many failures. Some examples of this
lack of communication caused by
cultural differences between the western
and the local farmer's world are given.
The author demonstrates how ecoloeical
rules can be wrapped up in religiousiites
and makes clear that centuries of dealine
with adverse conditions have taught the
people of the Third World to make the
best use of their natural environment.
Lack of communication also exists
among the scientists who study the
relationship of peasant societies with
their natural environments. Some
requirements for integrated research are
formulated.



'Save Our Soils'

The Netherlands Association ior
Environmental Defence (Vereniging
Milieu Defensie) wishes to draw your
attention to an International Conference
on 'Soi l  Degradation' i t  is organising
October 6th - 8th 1987 in Amsterdam.

The world's fertile soils are disappearing
at a speed and on a scale whose
magnitude has, as yet, hardly been
grasped. No part of the globe is exempt,
whichever the continent, and whatever
its climate or state of economic
development, whatever its climate or
state of economic development, whether
' industr ial ised' or 'developing'.  The loss
of fertile agricultural land cannot
continue without bringing disastrous
consequences for agricultural production
and social and economic destabilisation
in i ts wake.

The conference will attempt to draw the
world's attention to the seriousness of
the problem. An international panel of
experts wil l  discuss the causes of this
development - soil exhaustion and
erosion - and the measures which must be
taken to counteract them.

Environmental organizations from all
parts of the world are being invited to
attend and collaborate in working out
strategies directed at the introduction of
measures to prevent the further loss of
cultivable land. They will also discuss
ways and means of encouraging the use
fo sustainable methods of cultivation.
The discussion will, in first instance.
concentrate on field experience gained at
local level, and then proceed to an
examination of the role and influence of
the various economic power blocks in
order to draw up structural solutions.

For more information contact:
Milieu Defensie
Post Box 19199
IOOO GD AMSTERDAM

Abstracts on
Intercropping:
One of the major activities of the GTZ -
Project on Intercropping is to make
available informations on intercropping
and relevant subjects, e.g. traditional
farming systems, agroforestry and
farming systems research, to rural
development projects of the GTZ and to
other interested institutions.
To start with a state-of-knowledge report
on intercropping was prepared in the
years 1980-82 (GTZ-Schriftenreihe No.
137) where the available literature and
other additional informations on
intercropping, with focus on West
Africa. were reviewed.
The collection of literature became the
basis of a computerized documentation
service that started by the end of 1983 to
supply projects with abstracts.
The ultimate goal is the establishment of
a comprehensive documentation on
intercropping and related subjects, not
only the latest publications are collected
but also older papers that are still of
interest. The documentation comDrises
by nowmore than 800 publications and
has thus become quite a valuable
collection.

The abstracts are divided into different
sections. which are listed on the first
page of each issue. Within each section
abstracts are ordered alphabetically by
author's names. The sections are:

l. field experiments with various crops
and intercropping systems;

2. interactions and competition
between crops, biometrics (statistical
designs and evaluation);

3. nitrogen fixation and residual effects
(also mycorrhiza);

4. pests, diseases, and weeds in
intercropping systems;

5. fert i l izat ion of intercropping
systems;

6. description of traditional
intercropping systems;

7. economic aspects of intercropping
systems;

8. traditional farming systems;
9. farming systems research and

development;
10. agroforestry;
I I . agro-ecology and agro-meteorology

in tropical cropping systems;
12. general soil science and soil fertility

in tropical cropping systems;
13. fertilizer use, micronutrients, and

rockphosphate in tropical cropping
systems;

14. tropical crops;

The subject index, based on the key-
words, and the crop and geographical
indices provide a means of rapidly
locating abstracts on specific topics. As
there are many cross references, due to
the nature intercropping, the same

abstract will appear different times under
different subjects.
The author index permits to locate easily
all publications of an author. The
abstracts on intercropping Volume 5-
1986 are now prepared and shall be ready
in 3-4 months time.

Readers interested in the abstracts asked
to adress their request to:
Dr. Jiirgen Carls
Neuenlander Weg 23
2725 Hemslingen
Fed. Rep. of Germany

Agriculture

Iton

Ecologg

Agriculture, Man and
Ecology Programme in
India
1. Training Course on Ecological
Agriculture for Indian Extension
Workers
Date: October 26 - November 13, 1987.
Open for: Agricultural extension
workers from India, Nepal and Sri
Lanka.
Application before: September 30, 1987.

2. International Course on Ecological
Agriculture for Asia.
Date: January 25 - February 20, 1988.
Open for: Agricultural extension
workers from Asia.
Application before: October 15, 1987.

The focuss of the courses is three fold:
- Learning about techniques and

methods of ecological agriculture;
- Adaption ofgeneral techniques and

methods to specific agroecological
conditios;

- Incorporation ofan ecological
approach in the participants work
situation.

The total course fees, including tuiton,
board and lodging, syllabus and
literature amounts to dfl. 4.000.-. A
limited number of fellowships is
available. The courses will be held on
Gloria Land, a 40 hectare ecological
farm in Pondicherry, India.

For applications and further information
please contact:
E.T.C. Foundation, Erik van der Werf,
AME Programme, P.O. Box 64, 3830
AB Leusden, The Netherlands, Telex
79380 ETCNL.
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Engaging women in
the integration of
traditional crops into
research

Shimwaayi Muntemba

A devastating and gruelling drought in
Sub-Saharan Africa has sharply brought
out the fragility of mono-cultural,
drought irresistable food crop
production systems.
Pointing out drought as the root cause of
famine is a myth: a look into history
reveals that rain shortfalls have often
haunted African farmers, but it seems
they were able to cope with rain-related
disasters by minimizing r isks through
diversified options. Dr-ought is a mEre
catalyst of processes leading to famine.
Sub-Saharan deserts are man-made.
In the last agricultural season in southern
Zambia much of the crop was devastated
because lack of water: rivers and other
water catchments areas have dried up,
curtailing vegetable cultivation.
Against this background have been
concerns by both farmers and
governments to focuss on crops
responsive to drier condit ions. There are
two aspects to this: the crop and the seed.
Tradit ional crops are st i l l  exist ing which
are more tolerant to drier conditions:
various varieties of millets, sorghums,
yams, cassava and other root crops.
What is necessary is to identify which
varieties could be supported in what soil
conditions and improve the seed so that
they could be made more productive to
meet national needs. The efforts bv
small-scale producers in south-ceniral
Zambia to grow millets and sorghum as a
response to drought conditions should be
encouraged.
Integration of traditional, yet more
drought-resistant, crops into research
does not mean abandonment of crops
such as maize.
It  is worth noting that women in
traditional agricultural systems were
experts in seed selection. One strategy
governments could adopt is to engage
those women dealing with the seed 

'

varieties in the research of traditional
crops and encourage the establishment of
local gene banks.
This would require that researchers have
to spend more time in the different
locations working with farmers,
including directly with women, to select
and store seed varieties.
What could be accomplished by this
approach is a diversification which
would spread the risks of famine and a
recognition of women to be channels for
increased production on a sustainable
basis.
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WOMENFARMERS

Dr. Shimwaayi Muntemba was a senior
lecturor at the University of Zombia,
Jocussing on land and labour in central
Africa. She has been working at the ILO
dealing with women's role in rural
development. The Ford Foundotion
awarded her with a gront to write up her
research on 'women in asricultura[
change'.

Recent literature
published on
women farmers:
- Agarwal, B., 1986. Women, Poverty

and Agricultural Growth in India. In:
Journal ofPeasant Studies. Vol. l3
No. 4, pp. 165-220.

- Creevey, L.E., 1986. Women Farmers
in Africa: rural development in Mali
and the Sahel. Syracuse University
Press,  Syracuse,  U.S.A. ,  2 l2pp. ,
rsBN 0-8 I 56-2359-3 .

- Due, J.M., 1987. African Women,s
Perceptions of Development: contrasts
between Tanzania and Zambia. In:
Journal of Rural Studies, Vol. 3 No. l,
pp.23-29.

- Ell is, P., 1987. Equiping Women for
fuller Participation in the Process of
Rural Development. In: Community
Development Journal, Vol. 22 No. 2,
pp .135 -140 .

- Gura, S. et al., 1985. Extension
Approaches to Reach Rural Women.
In: Training for Agriculture and Rural
Development, Special Issue.

- Patnaik, S.C. and Deby, S., 1986. An
Assessment of Women's Economic
Contribution to the Farm Sector - A
microlevel study. In: Journal ofRural
Development, Vol. 5 No. 4, pp. 480-
490.

It is difficult to communicate our needs
and priorities. (.from Tech and Tools
book, I .W.T.C.)

Case studies from
Africa: Towards Food
Security
Towards Food Security Advocates for
African Food Security - Lessening the
Burden for Women, A Task Force. 1987.
74 pp.United Nations Development
Fund fo r  Women (UNIFEM),  DC2- l103
Uni ted  Nat ions ,  New York ,  NY 10017.
USA,

The burdens of African women are
among the greatest in the world. Since
the many life-sustaining activities they
perform limit the time they can devote to
food production, a key factor in any
effort to strengthen Africa's food
security is to diminish those burdens.
However, this fact is still ignored in the
majority of African development
programs. Most development planners
do not recognize that the continent 's
food security is dependent upon an
increase in the productivity of women
farmers through such means as providing
them with greater access to technology,
training, land and credit, and by
improving their working and living
condit ions.
The Task Force evolved from the
Symposium on Food Security: The
African Woman Farmer, held May 15,
1986, in New York Ciry. The cas" itudi.s
(l I in total) presented in this booklet are
intended to create an awareness of some
successful approaches which have
reduced women's burden while helping
to boost national productivity.
Case studies with addresses for contacts
deal with: Food Systems (sorghum mills
in Botswana, fish smoking in Ghana,
shea butter presses in Mali, soybean
cultivation in Togo, savings development
in Zimbabwe); Water Resources (water
for health in Kenya, training and
technologies in Senegal); Health Care
(village health care in Kenya, health for
commercial farm workers in Zimbabwe.
chi ld care in Burkina Faso) and with
Renewable Energy Resources
(reforestation in Kenya).



READERS WRITE

Dear Sirs,

Being an inhabitant of the so called
Third World and being involved in an
Agricultural Cooperative in the Ashanti
Region of Ghana, I was delighted to read
your newsletter.
During the initial stages of our
cooperative, we thought without some
substantial input from outside we could
not make it. In between we are very
delighted we took the risk ourselves.
We have for example put into practice
the use of only local breeds, no hybrids,
i.e. local wild growing sorts of oil-palm,
maize local breed, beans etc.
We have virtually no problems with pests
thus cutting out insecticides weedicides
and all other ...cides.

We are in close contact with the
University of Science and Technology in
Kumasi, Ghana, which does a lot for the
local small farmers, and young
cooperative projects like ours.
I would be very much interested in your
newsletters, also the back numbers.
These I will surely pass on to our
Cooperative this summer when I go
home for a short period.

We hope to stay in touch with you!
Sincerely yours,
Kojo Koranteng
Pfeffinger str 60
CH-4053 Basel
Switzerland

Sunnhemp
Dear Sirs.
I wish to congratulate you for the
beautiful arrangement of the last ILEIA
Newsletter. I discovered just one small
mistake: w e use Crotolaria ochroleuca
instead of C. juncea.I would also like to
grve some more comments to the second
picture, of Mrs. Mwenda. It happened
that my assistant and I, when we
inspected a vegetable garden of some
youths, met the son of Mrs. Mwenda,
and my assistant remarked: "Now we
write a new story of Mrs. Mwenda. "
Soon after that picture had been taken,
the husband of Mrs. Mwenda had to go

away for three years, and she had to look
after the fields and the four children
alone. Some times she would borrow
money in order to hire labour, but she
always refunded it at harvest time. When
the Sokoine University team did research
into Sunnhemp, Mrs. Mwenda was the
main contact person, and she gave
wonderful clear explanations. She had
succeeded in growing maize without
weeding because she had planted
Sunnhemp and uses intercropping.
With best wishes for your good work.
Yours sincerely,
Fr. Gerold Rupper
Sunnhemp Seed Bank
P.O. Box l, Peramiho, Tanzania

I am not interested in Sunnhemp, says Mrs. Mwenda. I don't haye enoughfieldsfor
food crops. Besides, Sunnhemp means a lot ofextra work and I have to do
everything alone. Perhaps if my children ore older I will plant Sunnhemp.

ILEIA lvas estabtished in 1982 by the E.T;.C. Foundation, Consultants for
Development Progranrmes. l

The general aim of ILEIA is to proride Jevelopment intermedia with relevant
information on low external:input sgliculture, on practical methods and scieutific
backgrounds as wrll as on strategieo to inttodrrce low external-inpirt methods in
agricultuialdevelopment. l
Low external.inplt agriculiure mernsto us: ngricultural systems rryhich mate
optimal- usc of locally available natural arld.hunan resources Grrchas: climate,
landscape, soil,.water, vegefation, loCd crops.and animals, lttbouf, locd skills Cnd
knbwledgC) and wiich'are Ci:btroriiically fCasible, ecologically niuridl'culturally
aalapted ,nd-sscially.just. Tlie,useof€riternal inputa such ae mineral f-ertilizcrs,

*H"ffi li-.?,i]l{lllffffiili4ot 
exsrud€d but haEro'trcer the sbqve-

I f ,E lA t s rea t i z i ng th i sa i r nby l  '  , : :  ' ' : ' " - '  ,
L Ddcufientation A data-b.are o$:low exterNlal-input agricufaire,is being.compiled.'
* lnformctiot ServiCec;.,,. .., : :::: 

' i:. 
. : : .,:. jj,, ,:,. :., . ,

- Que$err and.4s *irqiricer on,rpquit! itrfgimarion win be givqn qn

3l' ' ff i#, '#r}*ff i$,ittr#flomutd0iojrltsinaqn-ecialcountri
:jfBrul&rll$,so6 t8tion:$'Ii{sr{haii6urservice*tcgovernmentalaadNon-
guf f  . '  . -
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