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.DEAR READERSo

Dear readers,
This issue of the ILEIA Newslefter is the last issue of the third phase of the tLEtA
project. lt is not sure whether there will be a fourth phase of the project, funding has
not been approved yet. we expect, however, that the project will be continued, alt-
hough important changes may take place.

Last year the ILEIA project was evaluated. This wal an important moment to
analyse the strength and weaknesses not only of ILE\A, but also of fietd activities
focused on development of LElsA. Part of the evaluation was a field study on the
impact of these activities in the Philippines and Ghana. The results are presented
on page 24.

To wind up the old project phase and to open a window to the new phase, this
issue of the ILEIA Newslefter addresses oppoftunities and constraints in developing
LEISA. Articles analysing expeiences in Kenya, Brazil, Thailand, philippines,
Ghana, lndia, china and cuba were brought together and a first draft of the edito-
rial was prepared. some experienced professionals, farmer leaders, development
workers, researchers and policy makers were asked to comment on this editorial.
These comments are - in italics - included in the editorial.

Apart from this discussion on opportunities and constraints of the LEI9A appro-
ach to agicultural development, you will find a compilation of reactions we received
on the last issue, "Cutting back on chemicals',, in the Keep-Roiling section (p30).
Not all comments and reactions could be included, due to limited space. we are
nevertheless very grateful for all cooperation and woutd tike to thank att people who
have taken the effort to participate in the making of this Newsletter. With this inter-
active approach we hope to stimulate further discussion on the development of LEI-
sA and present new insights in the future issues of the tLEtA Newsletter in a new
phase of the ILEIA project.

the editors
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BRAZIL

This case study deals with
the analysis ot the situation of
small-scale tamily tarming in
Taud municipality in the state

of Ceard, Northeastern Brazil and
the participatory process farmers
of Tau6 and staff of ESpLAR and

AS-PTA were involved in to tormulate
the Agroecology Development plan.
The practical experiences of farmers

and scientific insights ot project staff
were merged to provide the basis tor
the wider development plan, which

involves the whole municipality.
The process was started on request
of the small tarmers' union, putting

torward to the NGOs the need to
adopt a scale of activities wider

than in any other NGO experience
in Brazil.
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Gommunal participation in
agroecological planning

Jean Marc von der Weid

faua, which consists of over 200
I communities, is among the largest
I municipalities of the state of Cear6,

with an area of 4400 km, and a population
of 51,000, of whom 29,000 live in the rural
areas. lts climate is hot and dry: an aver-
age rainfall of 453 mm (mainly January to
April). In such harsh conditions for rainfed
agriculture, farms with less than 200 ha
are considered small. Small farms make
up 88% of the total number of farms, but
they occupy only 43"/" of the total amount
of the land (there are some 2,900 small
farmers with an average farm size of 50
na).

Environmental conditions are quite
diverse. Patches of high or medium fertil-
ity soils are found in most places. The soils
in the riverside area are particularly fertile.
Trici and Jaguaribe are the only perennial
rivers in the municipality. The nativervege-
tation has been very much destroyed and
there are only very few patches of more
developed secondary forests left, in which
xerophyte species are quite common.

The most frequent agricultural system in
Taud combines sheep, goats, maize and
beans. Cotton (especially an arboreal
variety) and castor-oil used to be tradition-
al crops in this system. Both were planted
mainly to be marketed, while maize and
beans were mostly for consumption.
Domestic animals were kept for multiple
reasons: for marketing, as food and as
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"savings account", depending on the situ-
ation. Many other crops and domestic ani-
mals of are of secondary, but still signifi-
cant importance such as rice, cassava,
sweet potatoes, pumpkins, watermelons,
bananas, various vegetables, sugarcane,
domestic fowl and pigs. All these are used
mostly for home consumption. Several
products are taken out of the forest, es-
pecially firewood, both for domestic use
and for marketing (charcoal).

Crops are planted in patches of cleared
land where the native vegetation has been
burnt. Soil and topographic diversity are
meticulously exploited, resulting in fields
with a great diversity of species, even
though maize and beans are predominant.
With the exception of patches of deeper,
alluvial soils, f ields are usually cultivated
for one year and afteruards left fallow for
long periods (from '12 to 25 years). The
use of organic fertiliser, manure as well as
legumes, is sporadic and limited to home
gardens. Domestic animals get their food
not only from natural grazing land in defor-
ested areas, but also from herbaceous
and shrubby species in fallow or forest
land. Crop residues are also very impor-
tant as animal fodder.

Farming is still very traditional, agro-
chemicals are nearly not used because
chemical fertilisers, pesticides and herbi-
cides are too expensive and frequent
droughts make the use of these inputs
very risky. When available at subsidised
prices, farmers sometimes use "ant-
killers". Certified seeds of beans and

maize have been commonly used since a
state programme started to provide them
at competitive prices. However, these
varieties are not well adapted to all grow-
ing conditions in the region. Many local
and traditional varieties have disappeared
since the introduction of the programme.

Small farmers' problems
In the last ten years, three factors have led
to a profound unbalance in the traditional
agricultural system in this region:
. a growing irregularity of rainfall over the

year
. the disappearance of cotton (because of

bollweevil (Anthonom us grandrb) infes-
tation) and castor-oil (because of mar-
keting difficulties)

. the growing fragmentation of small
farms due to population growth and con-
centration of land in the hands of few
farmers. This makes long fallow periods
to recover the soil's lost fertility impos-
sible. For the same reason, livestock
pressure on pastures and fallow lands is
too high. Water and soil conservation
measures are not taken. Degradation of
the natural environment leads to
increased vulnerability to droughts and
pests and predators are no longer bal-
anced. Pest incidence, especially of
ants and caterpillars, increased enor-
mousry.

The effect of these three lactors is disas-
trous for small farmers. Forced to search
for new cash crops, farmers began to plant
more maize and beans, both having a
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secure market, but not always selling at a
good price because of the commercial
system, which is strongly controlled by
middlemen. Sell ing their subsistence
crops makes farmers much more vulner-
able. Forced by increasing debts, farmers
sell their products immediately after the
harvest when prices are lowest. lt is there-
fore impossible to build sufficient food
reserves. In periods of hunger, when
prices are highest, they have to buy food
back again. In years with low yields this
means malnutrit ion and hunger. To obtain
cash income, farmers frequently have to
sell livestock, which means they slowly
lose their caoital reserve.

Drought periods are getting more and
more frequent, which makes the situation
even more difficult. ln these dry years,
farmers try to supplement the small sup-
port they get from the government with
burning and sell ing charcoal, which signif-
icantly speeds up the destruction of what
is left of the natural vegetation.

The situation in the region would have
been even more serious if the farmers,
especially the youngsters, had not tried to
find a solution fortheir problems by migrat-
ing to the cit ies, the agricultural front in the
west of the country or the Amazonian
mines. This may take some pressure of
the land but creates a new problem: farming
is left to women, children and old people.
Finding a job in the cit ies or the West also
becomes more and more difficult and
labour conditions in the mines are very
bad.

Due to the diff icult food and income
situation and the fact that only half of
the farmers have secure access to land,
investing in improving farm systems is
nearly impossible for most households.

ESPLAR's action strategies
In the period between 1986 and ' l 991,
ESPLAR aimed at wide action, involving
the whole state of Ceard, through a train-
ing programme in agroecology for village
leaders. The programme included theoreti-
cal and practical workshops and was
divided into 12 periods of three days, con-
centrated in the six or seven months
between harvest and the next planting
season. All aspects of the production
system were studied and in the final work-
shops, farm planning was addressed.
Participatory teaching methods and inten-
sive exchange of experiences among the
farmers themselves resulted in a very
dynamic process, which in five years
attracted more than hundred village lead-
ers from all over the state. The workshops
took place in ESPLAR's demonstration
farm, which made it possible for the train-
ees to see and practise the methods pro-
posed during the courses.

However, when this strategy was evalu-
ated, the results did not quite live up to the
expectations. First of all, the adoption rate
of the proposed technologies was less
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than 10%. Farmers chose only very few of
the many practices presented during the
workshops. Farmers never adopt too
many new practices in their farming
system at once. Instead, they prefer to
cautiously make small changes over the
years. In the workshops all practices were
introduced at once, and therefore, those
not chosen by farmers for immediate
adoption could easily be lost altogether.
The evaluation also showed that some of
the practices presented were adopted by
more farmers than others. This indicated
their relative appropriateness to the
farmers' situation and the imoortance of
the problems these practices relate to.
Shodage of labour made it necessary to
abandon proposals such as compost mak-
ing and land preparation without burning.

Secondly, results of strategies for dif-
fusion in the vil lages, in which the trained
leaders had a major role, differed greatly.
The immense amount of new knowledge
acquired left many of the trainees con-
fused and this blocked initiatives to trans-
fer this new knowledge to the vil lages. lt
would be better to offer a limited number
of practices per agricultural season and
set up a programme of training, experi-
menting and adopting, which runs for sev-
eral years.

Successf u I experiments
Despite all these problems, quite a few vil-
Iage activities took place in Tau6 and other
regions. Some examples
. The comeback of arboreal cotton culti-

vation, in mixed cropping with leucaena,
algarrobo (Prosopis juliflora) and sabid
(Mimosa caesalpiniaefdid. A shorter
cycle variety was introduced, which
together with control of bicudo beetle
through hand-picking or animal grazing,
made it possible to recover cotton fields.

Successful experiments caused a comeback of
mixed cropping. ln this photo, maize and castor-
oil can be recognized. Beans have been harvest-
ed alrcady, while leucaena has been pruned.

. The use of small dams for irrigated veg-
etable production.

. Enhancing the capoeiras (areas with
secondary vegetation regroMh) through
plant species selection made it possible
to suppon 50% more goats per land
unit.

. Introduction of herbaceous legumes for
fodder (especially cunha lBradburya
sagittata Rosel), in crop mixtures or
rotated with maize and beans.

. Planting along contour l ines to reduce
runoff.

Hardly ever, more than one practice at a
time was adopted in the same vil lage.
Even though much of the practical infor-
mation was not used in the end, agroeco-
logical consciousness had settled in the
minds of youth leaders, women groups
and leaders of Taud's small farmers'
union. This proved to be very important in
developing a new strategy.

Participatory planning
After identifying the problems with the train-
ing programme strategy, it was decided
that a plan for successive transformation
of the municipality's agroecological
systems should be made. To achieve this,
together with the farmers, the main bottle-
necks in the agroecosystems, had to be
identified, their causes and the necessary
successive transformation in the next ten
years. The union and many grassroot
organisations participated.

About 600 small farmers were involved
in interviews and meetings. Ten techni-
cians from AS-PTA, ESPLAR and other
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organisations linked to the AS-pTA-
Northeast network, together with forty vil-
lage leaders from Taud worked at this
appraisal for ten days. lt produced very
rich results, but there was a serious orob-
lem concerning the development of the
plan. Because wide interest in the orocess
was shown, it became impossible to stay
within the l imits originally designed, name-
ly to concentrate the work in 20 selected
vil lages. The small farmers' union mem-
bership demanded a plan for the whole
municipality, putting forward to the NGOs
the need to adopt a scale of activities
wider than in any other NGO experience
in Brazi l .

The technical measures proposed were
based on the Taud experiences.and also
on practices known to technicians from
NGOs and research centres that heloed to
design the plan. The most important expe-
riences proved to be the ones dealing with
small-scale irrigation and reintroducing
cotton. Farmers expect the develooment
of small-scale irrigation to decrease the
impact of drought. Even with a maximum
of one ha per family it is possible to guar-
antee and diversify production.
Reintroducing cotton, which is very well
adapted to the local semi-arid conditions.
is expected to increase income as well as
fodder production. All proposals were
widely discussed among the villagers,
who were responsible for selecting the
sequence of changes in their system.

AS-PTA and ESPLAR combined these
different strategies into the Agroecology
Development Plan for Taud. This plan
includes building an infrastructure and
buying equipment for irrigation and stor-
age, providing credit, planting and market-
ing of crops, training and experimenting.
As more than half the farmers do not have
secure access to land, and therefore do
not have the possibility and interest to
change their farming system, the plan also
intends to buy land. Beside a considerable
increase and stabilisation in food oroduc-
tion and income, the new approach is
expected to also have long-term effects on
conseruing and regenerating the natural
resources.

Farmers take over
In the first year, technicians will play a
major role in the training programmes, !
helped whenever possible by farmers i
who have already adopted some of the !
practices. By the end of the first year, farm- !
ers will be selected who prove particularly !
capable of practising the adopted meas- !
ures, and who have a talent to communi- f
cate their experiences to other farmers. lt
is assumed that these pioneerfarmers can
take over the training programme, assist-
ed by technicians. After some time, the
role of these technicians will be reduced
and they will become only consultants for
new problems that could arise when the
agricultural systems are modified.

. v o t u M E  9 . N O . 4 .

Problems
There are three major problems that hin-
der the implementation of the Taud olan.
The first one is funding. Resources now at
hand cover only 25% of the two million dol-
lars needed. The small farmers union, the
small farmers associations and the cooo-
erative are now all pressing the authorities
(municipality officials, Ceard state govern-
ment, federal government) and the World
Bank, trying to obtain the remaining part of
the money needed.

The second problem is the state of
calamity of Tau6 municipality, hit by the
worse drought of the last thirty years. For
the implementation of the plan to start, it is
necessary that the small farmers keep
getting food aid for the next eight months,
assuming that it wil l rain by the beginning
of next year. The plan presumes that this
aid will be furnished by the Federal
Government Emergency Programme, in
exchange for the small farmers' labour in
building infrastructure facilities and pre-
paring the soil for planting, as proposed in
the plan.

The third problem is the multiplication of
seeds of the 4M cotton cultivar. Present
seed production level of rural villages
involved in this experiment is far from
enough to keep up with the rapid expan-
sion of the seed demand exoected
according to the plan. ESPLAR has
already managed to buy all seed avail-

Without soil and water conseruation measurcs,
the environment degrades rapidly. Even when
slopes are not very steep, rainfal! can cause tre-
mendous erosion,

able, but a complementary supply by the
government's research stations will be
needed. This requires a political decision,
not only a budgetary one.

Too ambitious?
ESPLAR's and AS-PTA's evaluation of the
whole process up to this moment identi-
fied two major drawbacks:
. Making a broad and participatory

appraisal, without being able to give
short-term answers to the problems that
were identified, forced us to develoo an
extremely ambitious plan, taking the
potential of ESPLAR and AS-PTA into
account. Without the high degree of
organisation and involvement of grass-
root members of the small farmers
union, the whole plan would be imposs-
ib le.

. At the lower levels of the municipality's
peasant movement, the degree of
understanding the agroecological prin-
ciples behind the proposal is limited.
Lack of time did neither permit convey-
ance of a complete understanding nor
thorough demonstration of the pro-
posed measures in all rural villaoes.
This will force the plan's coordinatorl to
make an intensive effort in the first two
years to make things clearer.

We believe that those involved in the
Agroecological Development Plan will
understand the plan's measures better
step by step. We will keep room for yearly
revisions of the individual village activity
plans, to make adaptations in the transfor-
mation strategies for their agricultural
systems possible.

The challenge of l inking insights and
experiences from the micro to the macro
level was taken up in conditions that were
far from perfect, but we believe that the
participatory features of the whole process
will help us to obtain the best results.

Note: This article presents my own view on the pro-
cess in Taud and does not necessarily correspond to
the views of ESPLAR or the farmers.
Centro de Pesquisa e Assessoria, or ESpLAR, is the
NGO responsible for projects in Taue. Assessoria e
Servicos a Projectos em Agricultura Alternativa, AS-
PTA began to work with ESPLAR at Taue municioaF
ity when efforts aiming at the transition from the
micro-level (village) to the macro-level (municipality)
started to be made.

Jean Marc von der Weid, AS-pTA, Rua da
Candeleria, 9 - 6e andar,20091-020 Bio de Janeiro,
Brazil
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sustainable growth in Machakos
The ouerseas Development lnstitute in coltaboration with scienfists of the lnniversity ot Nairobi analysed agriculturaldevelopment in Machakos Distlict over the period 1g3o-g0. The results of this stuiy show a trend in land use tromdegradation to enhanced sustainability despite a yearly population increase of more than gyo. The authors tocus onmanagement of scarce production factors: land, moisture, soit fertility, todder and capital.

he Machakos Reserue is an appall-
ing example of a large area of land
which has been subjected to unco-

ordinated and practically uncontrolled
development by natives. Every phase of
misuse of land is vividly and poignantty
displayed in this Reserue, the inhabitants
of which are rapidly drifting to a state of
hopeless and miserable poverty and their
land to a parching desert of rocks, stones
and sand" (Colin Maher, senior soil con-
seruation officer, 1 937).

At that time, the population of the
Ukamba Reserve was about 250,000.
Extensive livestock raising was combined
with shifting cultivation on small hand-cul-
tivated plots of maize and other food
crops. Frequent and unpredictable
droughts decimated food production and
damaged the heavily grazed rangeland.
Much natural woodland had been
removed and replaced by sparse shrub-
and grassland. Farm yields were low and
thought to be declining, soil nutrients were
depleted, the topsoil was eroding away
and livestock numbers were considered to
be far in excess of carrying capacity. The
official view, as the quotation above made
plain, was that the farming system was
unsustainable, if not in terminal decline.

The Machakos miracle
In 1990, the population of Machakos
District had increased by a factor of six to
nearly 1,500,000. Although the district had
roughly doubled in size, with the accession
of previously uninhabited crown lands,
population densities increased from under
80 per km, in the wettest areas in 1932 to
nearly 400 per km'in 1 989, and f rom about
50 per km, in the drier areas to nearly 150
per km'. The annual rate of population
increase peaked at g.76yo in the period
1969-79. Livestock population also
increased.

Agricultural output (food and cash crops,
horticulture and livestock) increased from
less than 0.4 tons per capita in 1932 (con-
verting to maize equivalent at 1957 prices),
to nearly 1.2 tons per capita in 19g9, and
from 10 to 1 10 tons per km, (Fig 1). Cash
crops, particulary coffee, made up much of
the increase during the 1970s, and fruit
and vegetables production in the 19g0s.
Cash crops have only very occasionally
occupied as much as 15% of cropped are-
as as there is a need to keep most land
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Michael Mortimore, Mary Tiffen and Francis Gichuki

under food crops to avoid purchases at
high prices in bad seasons. Nevertheless,
because of their higher unit values cash
crops are vitally important as income gen-
erators. District food sufficiency improved
substantially, some households buying,
others selling. Living standards also
improved through higher cash income.

Soil and water conservation structures
were extended, during 1960-90, to almost
100% of the district's arable land, except-
ing only the flattest and least densely popu-
lated areas. By 1990, rangeland was also
coming under increasingly careful man-
agement. Planting and protecting trees on
smallholdings became universal practice.
Measured tree densities were found to be
highest on the smallest of holdings. The
farming system was more, not less sus-
tainable than thitty years before. The
changes from a degrading to a conserved
landscape are clearly visible in matchinq
photographs taken in 1937 and 1990.

District features
Machakos District contains central hills ris-
ing to 1,500 m asl, and dropping to less
than 1,000 m in the surrounding plains.

Rainfall reaches over 1,000 mm per year
on the hilltops but falls to less than 500 mm
on the plains. lt is distributed in two short
wet seasons, the long rains (March-May)
and the short (October-December).
Neither may be sufficient for a crop of
maize, lor droughts are frequent, unpre-
dictable, and often occur in runs of two or
more consecutive seasons. Except for
small areas of relatively well watered
uplands (called "high potential. areas in
Kenya), the district is semi-arid. The large
scale migration of farming households into
"low potential" zones in the 1960s and
1970s gave rise to official fears, both of
ecological damage and of increased
famine risk. Neither fear has proved justi-
f ied.

Land-use change
During the century of British occupation of
the Akamba country, land has passed
from abundance to scarcity. This has led to
changes in land use. Figure 2 shows some
of these changes between 1 948 and 1 97g,
in three representative areas. The first
area (Kangundo-Matungulu-Mbiuni) con-
tains a high proportion of land in agro-eco-

1 ,2

1 ,1

1 ,0

0,9

0,8
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Figure 1:
Agricultural output per head, 19go-gz, converted to maize at constant 1957 prices.

1 1977 1987
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log icalzone 3 (h igh-potent ia l  land) .  l t  is
most densely populated and longest
settled. The second area (Masii) falls
entirely in zone 4 (semi-arid upland). lts
population density is intermediate and it
was settled by households moving out
from the hills, largely before 1940. The
third (Makueni) represents the drier,
warmer and lower zone 4lS areas setfled
after 1 945.

Figures based on air photo interpreta-
tion show the extension of the arable area
from 35% to 89% in area 1, from 22k to
50% in area2, and from 2o/"to30h in area
3. The private appropriation of formerly
common land (weu) for cultivation took
place alongside the abandonment of shift-
ing cultivation in favour of permanent,
enclosed fields: a change that was encour-
aged by the government. lt meant a reduc-
tion in the grazing areas, the increasing
scarcity of which led to their appropriation
also. Figure 2 also shows the increase of
terracing on arable land. Compulsory ter-
racing schemes were introduced in the
1940s, but they were unpopular because
the benefits were unclear. Many terraces
fell into disrepair around the time of inde-
pendence and the figures show that in

. v o L U M E  9 . N O . 4 .

1961 the proportions terraced in areas 'l

and 2 were essentially the same as those
of 1948. Later in the 1960s, however, ter-
racing was renewed voluntarily and farm-
ers began to construct terraces within a
few years after opening new land, even in
the newly settled areas (like area 3), where
average slopes are much less steep.
Unterraced arable land had been virtually
eliminated in all three areas by 1978,
though elsewhere in agro-ecological zone
5 it might still be found. lt is significant that
most progress was made between 1961
and 1978, when the arable area was itself
growing rapidly. Terrace construction con-
tinued in the 1980s, and was promoted by
the Machakos Integrated Development
Programme. By 1990 erosion was con-
sidered to be under control on arable land.
The problem was, however, only begin-
ning to be solved on grazing land.

Making the most of water
Terracing, originally introduced as a soil
conservation measure, also increases soil
moisture. In the late 1940s, shallow nar-
row-based terraces, with the soil thrown
downslope (fanya chini) were recom-
mended for African smallholders. They

.KENYA.

Left: Eroded country near Machakos town in 1997.
lrregular patches of bare soil are visible in the
middle distance and gullied, treeless slopes in the
far distance.

Below: The same area in 1990, with fruit trees on
terraces where maize has been haruested in the
foreground, terracing on the slopes in the back-
ground, and a woodlot on the ilght.

were believed to use labour more efficient-
ly, at a time when labour and tools were
scarce, than bench terraces made by
throwing the soil upslope (fanya juu).
However, farmers began to switch over to
bench terraces in the 1950s. In 1961 , the
area conserved by narrow-based terraces
had fallen to 19,000 ha (from 35,000 in
1957), paftly from poor maintenance and
partly due to conversion to bench terraces.
By 1990, less than 5% of all terraces were
narrow-based (Gichuki 1 991 ).

Bench terraces were desired initially for
vegetables, which became profitable in the
early 1950s. When African farmers were
permitted to grow coffee (from 1954), they
were subjected to stringent rules which
included the construction of bench terraces.
Now they are used for all crops. Bench ter-
races waste no land, as the bank can be
used for fodder crops and the ditch can be
planted with fruit trees. They are better at
water conservation because the ditch at
the rear provides water to the terraces,
not, as on narrow-based terraces, to the
bank. Maintenance costs are lower. The
population growth and associated dimin-
ution in holding size increased the incen-
tive to invest in the land.

A major reason given by farmers for con-
structing terraces was observed yield
improvements. Labour, which used to be
organised through government compul-
sion, was later on provided through com-
munity self-help groups (mwethya), which
could work on private farms in turn. lt is
now often hired. Terrace building calls for
substantial labour mobilisation for short
periods and may therefore be beyond the
resources of the household, unassisted.
Much, if not most, labour is provided by
women, as men are more involved in off-
farm work.

Water scarcity, whether for domestic,
livestock or crop use, results from the low
and variable rainfall, high runoff losses,
momentary stream flow, low groundwater
yield, low moisture holding capacity in soils
and high rates of evaporation. Most critical
is water availability for arable farming.
Various strategies are available for maxi-
mising the efficiency of water use.
Smallholders in Machakos learn from their
neighbours, extension officers and their
own experiments. For example, on the 2
ha farm of Mr Musyoki, in agro-ecological
zone 4, the following measures may be
observed: cut-off drain with bananas plant-
ed in pits, bench terraces, diversion of
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roadside runoff for crop use, conservation
ti l lage, mulchlng, weed control and manur-
ing, mixed cropping with fruit trees, beans
and maize, l ive fencing used as a wind-
break, supplemental irrigation from pond
storage for vegetables and the use of
grafting to diversify and improve fruit yields
(Fig 3). Mr. Musyoki used to be a waiter in
Nairobi. He started farming on degraded
land in 1970.

Recycling soil nutrients
Soils of Machakos are naturally deficient in
phosphorus. Repeated cultivation without
fertilisation reduces nitrogen, carbon and
exchangeable cations to low levels (Table
2). Even long fallowing under grazing fails
to restore soil nutrients to thc levels found
on uncultivated land. Ferti l i ty management
is therefore critically impoftant for the sus-
tainabil ity of arable farming.

There are four main soil improvement
options: inorganic fertilisers, boma (tarm-
yard) manure, alternative organic sources
(compost, mulches, green manure), and
use of nitrogen fixing legumes as inter-
crops, rotations or farm trees (Monimore
and Wellard 1991). Except for the use of
nitrogen fertilisers on the profitable coffee
crop, manure has been the mainstay of
soil improvement efforts since the 1930s
and 1940s, when it acquired a commercial
value and the Department of Agriculture
stafted promoting it. Adoption is now near-
ly complete, in terms of the numbers of
farmers using it. However, supply con-
straints (number of livestock or working
capital available) restrict its application on
most farms to levels well below those
desired for optimal nutrient supply.

Composting offers an addition to
manure and by combining manure with
plant materials, it can double the supply of
organic material available. lt was first pro-
moted by the Department of Agriculture in
the 1930s, but did not become popular
then. Recently, it has been taken up again
by NGOs working in the district. In a
scheme run by the Kenya Institute of
Organic Farming, farmers' groups com-
bine their labour for compost making
using, amongst other materials, the inva-
sive weed Lantana camara. The system
represents a funher step in labour intensifi-
cation.

Manure and compost improve nitrogen
and phosphorus levels, soil structure and
moisture retention. Leguminous crops are
already important. Inorganic ferti l isers
usually cannot be justif ied economically,
except for high value crops such as coffee
(138 kg/ha in 1988). Although use on food
and horticultural crops increased in the
1980s, averages are sti l l  very low (1.6
kg/ha in 1988). Inorganic fefi i l isers have
always been recognised as a second best
to manure.

crops and horliculture has increased by a
factor of 11 per hectare, while the area of
arable land has grown by a factor of 6
(Rostom and Moftimore 1991). The (inad-
equate) data indicate that crop yields did
not fall, and probably rose, both for maize
and for the market crops (Mbogoh 1991).
Farmers combine a research-derived
drought tolerant maize variety with local
varieties.

Feeding l ivestock
Livestock data are weak and contradicto-
ry. However, the number of stock units (1
unit = 1 cow or 5 sheep/goats) seem to
have risen from just over 200,000 in the
1940s, a time of frequent droughts and
high mortality, to at least 334,000 and poss-
ibly as many as 588,000 in the 1980s
(Ackello-Ogutu 1991). Allowing for the
change in area, overall densities fell from
2.4 ha/unit in the 1 940s Io 4.4 in the 1 980s
(if the lower figure is accepted) or
remained vidually the same at 2.5 (if the
higher is accepted). In high population
density areas the need for more productive
feeding systems was unavoidable as,
owing to subdivision on inheritance, the
average size of Akamba holdings is con-
stantly diminishing. The transformation of
livestock feeding systems, which is yet
incomplete, consists of three linked steps
(Mofiimore and Wellard 1991).

First the private appropriation of almost
all common land forced a matching of
stock holdings with carrying capacity at
the level of the indiviCual farm. Otherwise
degradation threatened the longterm
viabil ity of the holding, a crit ical considera-

tion in planning for one's heirs. In agro-
ecological zone 5 no evidence was found
of grazing-induced degradation of the nat-
ural vegetation. Rather, the proscription of
fire as a management tool has allowed the
increase of woody species on rangeland
where grazing has been introduced main-
ly during the last three decades. On private
land with a long history of intensive graz-
ing in zone 4, farmers employ destocking,
grass planting, control of unwanted spe-
cies and tree protection to manage the
ecosystem sustainably. The stabilisation
of formerly mobile grazing circuits within
the bounds of private holdings increased
the use of crop residues as fodder. Maize
stalks and bean haulms are used univer-
sally for this purpose.

Second, fodder grasses and trees are
now grown on terrace banks and farm-
lands respectively. Fodder grasses were
promoted by the government as long ago
as the 1930s. In the early 1950s it was
shown in a government experiment, at the
"Makaveti square mile", that such grasses
grew well even on degraded land, and that
they could support much higher cattle den-
sit ies than had been thought possible,
namely up to 0.4 to 1.6 ha per l ivestock
unit (Ackello-Ogutu 1991). Today, the
grasses Pennisetum purpureum (Napier
grass) and Panicum makarikariensis play
an important role in integrating the crop
and livestock sectors and intensifying the
farming system.

Third, stall feeding of livestock is prac-
tised now by 59"/" of cattle,53% of sheep
and 50% of goat owners, respectively, for
paft or all of the year. This method permits

Figure 2:
Landuse in three areas, 1948, 1961 and 1978, from air photo interpretation

Kangundo/Matungulu/Mbiuni
123 193 261 75

Makueni
2 1 6 5 3

Masi i
1 0 5  1 3 8

100

It is not known what quantit ies of manure 1s48 1e61 1s78 le48 1e51 1e78

are applied in the district. However, since
the 1930s, the output of food and cash f-.l gustr, grazing f l Forest fffil unterraced cutt.
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banana pit

fruit trees benches

supplemental
irrigation

natural waterway

Figure 3:
Mr. Musyoki's farm demonstrates ways of conserving water and increasing crop output
which are now common in Machakos.

more efficient use of residues and fodder
crops and more systematic use of manure.
It disposes of the problem of where to put
livestock during the growing season, on
crowded arable holdings, and protects ter-
races from damage by grazing animals.

Ecology and population density influ-
enced the adoption of both fodder produc-
tion and stall feeding. In Kangundo (area 1
in Fig 2, and in agro-ecological zone 3),
almost all farmers are now reported to
plant fodder, and stall feeding is the most
common feeding system. In Masii (area2,
and in zone 4), only a few plant fodder or
practise stall feeding. In Makueni (area 3
and in zone 4/5), while some plant Napier
or Rhodes grass, stall feeding was tried
earlier but abandoned. In Ngwata, in zone
5, no farmers do either (Mortimore and
Wel lard 1991).

Finding capital
Even when land was abundant, capital
was necessary for its development. As
land scarcity increased, capital supply
became critical in the adoption of technol.
ogies of intensification and conservation:
the construction of terraces and other soil
and water conservation structures and
enclosures, the purchase of fertilisers, the
acquisition of ploughs or fixed farm capital,
entry to coffee production, the purchase of
improved livestock and access to markets.

The experience of Machakos supports
the Boserup hypothesis that increasing
population density leads to intensification
through changing labour to land ratios.
However, labour intensification cannot be
isolated analytically from capitalisation.
Labour for land improvement and tree
planting was hired, as well as supplied
from family and communal sources. Not
only does capital substitute for labour, but
in many technologies it supplements it. For
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example: terrace construction requires
tools, effective manuring and composting
require ox-carts and water drums, grade
livestock require frequent dipping, coffee
and vegetable crops need purchased
inputs.

The Community Development
Department (under the leadership of John
Malinda) adapted the traditional mwethya
work party, used to create new farms or
houses, to the needs of soil conservation
in the 1950s. The mwethya groups
appointed their own leaders and worked
on their members'farms in turn. Leaders
and musicians were often women. since
so many men were away working.
Nowadays they are used to raise both
capital and labour, for community as well
as private projects - schools, bridges, busi-
nesses as well as terraces - while NGOs

are using them to identify, plan and carry
out projects. The mwethya groups, there-
fore, have made a major contribution to the
capitalisation of the economic landscape
(Mbula Bahemuka and Tiffen 1991).

However, capital was also derived from
farm profits (sales of livestock and crops)
and savings from waged work or non-farm
enterprises. We were unable to measure
the respective contributions of labour and
cash investments, but there is no doubt the
latter were substantial.

Conclusion
Change, intensification and conservation
were driven by population growth, increas-
ing land scarcity, investment, and new
information and technologies. In livestock
management, the evolution from exten-
sive grazing in the 1930s, through increas-
ingly labour-intensive methods, to the
growing popularity of stall feeding in the
1990s, illustrates the general trend
towards intensification. In the process, the
Akamba have come to value livestock not
only as a savings reserve, which can be
utilised in emergencies or to provide
investment capital, but also as sources of
farm energy, manure, and regular income
from milk and meat sales.

It is a major conclusion of this study that
the market facilitated and promoted
change. In the 1930s, better-off farmers
invested in ploughs to produce maize for
the market. Coffee generated investment
income in the high potential areas from the
1960s. Canning factories and traders were
amongst those providing credit, incentives
and information for fruit and vegetable pro-
duction. However, it is questionable
whether reinvestment of agricultural profits
could alone provide all the capital needed
to transform the farming system. To a cer-
tain extent, capital can and did take the
form of direct labour investments, by fami-
ly labour or groups. The external labour

Table 1: Maximising the efficiency of water use

Requirement Measures
Water management
Controlling runoff, water
storage, optimal water
allocation

Soil management
lmproving soil moisture
and nutrient holding capacity

Crop management
Optimising crop use of water

- water harvesting (e.9., terraces, cut-offs,
pits for trees)

- supplemental irrigation
- re-use of water

- controlling capping and sealing
- improving structure
- conservation tillage
- fertilisation

- selecting drought tolerant, drought
escaping or high value crop varieties

- adapting cropping system (e.g., inter- or relay
cropping, agroforestry)

- optimizing plant populations
- weed control
- crop diversification

9
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Right: The Kalama Hills in the background arc
covered with erosion scars, and a grcat deal of
exposecl rock or soil is visible in the stream beds
(1s37).

Below: ln 1990 a great deal of the arable land has
been terraced, and most of the grazing area, now
privately managed, is in no worce condition than
1937, despite the greater scarcity of this resource.

market was also an important source of
both capital and information. Many
Akamba joined the army and police, trav-
elled widely and brought back savings and
new ideas. Education was seen as giving
access to employment outside the district
and outside the farming sector, the value
of which in years of crop failure and live-
stock mortality was apparent. Households
used income diversification both to secure
themselves against risk, and to build up
savings for investment in the farm (as illus-
trated by Mr. Musyoki's farm). Other
investments, of work and cash, were in
community infrastructure, such as feeder
roads and schools.

A typical investment cycle was to seek
market participation, either for labour or for
farm products, to generate income. This
income was used to educate children.
Some children, (predominantly males, but
increasingly, females also) on attaining
maturity, took jobs inside or outside the
district, sending part of their earnings to
support the family and/or to finance invest-
ments. Productive investments increased
farm incomes and the value of the land.
The holding was subdivided on the
owner's death amongst heirs, into smaller
but by then more fertile parts, and the cycle
was repeated.

The most important implication of this
development is that technological change
was functionally linked with income diver-
sification and increased market participa-
tion: the sustainability of the farming
system cannot be considered in isolation
from the household economy as a whole.
The relatively small areas of high value
crops, typified by Mr. Musyoki's vegetable
plot, help to generate the incomes which
enable farmers to improve their houses,
and to purchase more goods and services,
thus creating more off-farm employment
locally. By 1981-82 a national survey
showed that in Machakos only half the
rural income was generated by the farm,
the rest by other activities. In some of the
more densely populated districts of Kenya,
with higher average incomes than
Machakos, the proportion of non-farm
income is even higher.

What future for Machakos?
Although typical family size is now being
reduced in Machakos, population will inevi-
tably continue to increase, given the age
structure. There is still scope for agricultural
intensification in parts of the district, which
could be facilitated by improving market
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access. Output per hectare in a given
agro-ecological zone is far higher on small
farms than on large, as the smallfarms use
more working capital per hectare (Tiffen
1992). At the moment, the insufficient road
network is decaying, limiting marketing
opportunities for milk and vegetables and
reducing farm-gate prices on livestock and
other products. People are energetically
seeking new non-farm income sources.
Craft industries, such as the manufacture
of the well-known Machakos sisal basket,
woven by women, or the wooden carvings
made by men, are expanding. Village
leaders we interviewed in a very densely
populated area said they needed rural
electrification, to enable them to process
more agricultural products, to establish
more workshops catering for local needs
and to generate more employment. This is
happening in the few places in Machakos
that have good roads and an electricity
suppry.

Machakos will change again in the
future. Given policy support, it will become
more urbanised and industrial. However,
there is no reason to think that this will
undermine the sustainability of its agricul-
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Thai farmers search for viable alternatives

the population.

r years after agro_industry being the
major thrust in agricultural developrient.
the benefits fall only to a small portion oi

neighbouring countries, too, when the
oppoftunity opens up. The practice
ensures lower production costs and better
control over the product by Cp while it
places all the risks with the farmers.

Within this commodity oriented frame_
work "sustainability" has been defined as
ensuring continual high yields for a single
purpose: the market! lt builds on a simoli_
fied and limited vision of a farm svstem or
"agro-ecosystem", whereby the people liv_
ing in a farm household are impersonal_
ised to labour input and ', income,' 

is the
"target of development,'. Thailand has
Decome a newly industrialised country at
the expense of its rural farming sector ind
its environment.

Promoting alternatives
Farmers and NGOs began to search for
an alternative to mainstream agriculture in
order to break out of this vicious circle.
Some farmers decided to diversify produc_
tion to reduce market dependency. Others
opted for organic farming methods to
reduce the use of chemicals. Still others
returned to traditional agricultural
fysJems, making it their first priority to feed
their families. All of these initiatives formed
the basis from which ,'Alternative,' 

or
"Sustainable" Agriculture. emerged as a
movement in Thailand in the mid_1ggOs.
In response to the rapidly growing interest

among the NGO community, a loose net_
work of leading NGOs was formed in
1984. This network, which later evolved
into the Al ternat ive Agr icu l ture Group
(AAG), has been a main forum for sharing
and discussing experiences among NG06
involved in Alternative Agriculture IAA).

According to the latest AAG publication,
prepared for its first annual Alternative
Agriculture Forum held in November
1992, the term ,'Sustainable 

Agriculture,,
(SA) was defined as "agriculturil produc_
tion and peasant livelihood that contrib_
utes to the rehabilitation and maintenance
of ecological balance and the environ_
ment, with just economic returns, promot_
ing a better quality of life for farmers and
consumers and fostering the development
of local institutions for the benefit and the
survival of all human kind',. lt is stressed
that the issue of self-reliance and farmers,
control over production processes are
central to the AAG definition reflecting two
beliefs prevail ing in our NGO commJnity.
One is the trust in farmers' contributions
towards ecological enhancement. The
second one is the belief that farmers, eco_
nomic autonomy is a means to overcome
exploitation by a dominating market.

While agreeing on this common basic
definition of SA, the NGOs recognise vari_
ous orientations within their own move_
ment,.with different groups using varying
but often overlapping ptrltosopfries Lnj
approaches. Some see SA mainlv as
appropriate technologies, tools, s-eeds
ano processes. For others, SA is an
expression of the democracy movement in
the rural areas linked to farmers, self_
determination. For some, SA stands for a
way of l iving. For many this fits well with
buddhist ideologies and the search bv
many.people in present_day society foi
something which is missing in their l iv'es: a
bond with the environment!

A survey revealed that over 50 NGOs
ano numerous farmer organisations work
on SA in Thailand. But in terms of house_
holds, SA accounts for a very small pro_
poftion of the national farming populaiion:
only 0.4./" or approximatety eO,bOb house_
holds out of 5 mill ion. This percentage
does not include the few traditional farir_
ers who sti l l  exist in most communities.
Although farmers increasingly switch to
SA the rate is still too low. T-he challenge
faced by the AAG in the cominS ye;;
requires much more consideration and
thorough evaluation of its existing promo_
tion strategy.

Stumbling btocks
Field experiences show that at least four
factors keep prospective farmers from
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Rising costs and increasing amounts of
rnputs, continuous erosion of the environ_
ment, lack of control over farming and
market choices and the unpredictabilitv of
market prices place farmers in a never
ending price-debt squeeze. Over 500,000
Tarmers are now landless. In some
regrons, up to 85% of farm households
earn too little to survive.

. Agricultural development policy has fol_
lowed international recommendations in
suppoT of a growing agro_industry,
accepting agricultural crops as a commod_
ity ratherthan as necessary food resources
for the domestic population. The
government's policies have played a sig_
nificant role in escalating deforestatioi.
increasing displacement and marginalisa_
tion of small-scale farmers, misrianage_
ment of water resources and higher riJks
to farmer and consumer health.

Thai agricultural cadels have strong
influence on agricultural policies. Lesi
than 20 companies control most of the
agricultural market. A central feature is
their verlical integration: they control the
entire process from production of raw
materials up to marketing of final products.
une ot me most influential cartels,
C.haroen Phokphand (Cp), originated in
Thailand with a seed company called Chia
Tai and has grown to a conglomerate of
mor-e than 20O companies trading in seed,
fertilisers and chemicals, livestoc-k, animai
feeds. and aquaculture. Cp is doing Orsi_ 

"Hness in two ways: joint ventures wit[ other i
companies and contract farming with F
farmers.

Contract farming, especially the wage
contract system, is the most important
method, and lt is expected to be used in
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One ol many techniques used in SA: mixed crop-
ping with rice and mungbean. Rice straw is used
as mulch.

t'

Agriculture or agribusiness?
To break out of the vicious circle of
agro-industry, farmers and NGOs
united in the Alternative Agriculture
Group try to develop Sustiinable
Agri c u ltu re. A lthough farmers
increasingly switch to this
agricultural approach, the rate of
0.4o/o of the total number of S miilion
tarmers is stitt very low. Four
important factors which keep farmers
trom changing to alternative practices
are analysed in this articte.

Penny Levin and Vitoon panyakul

hirty years after the push for inten_
slfied agriculture in Thailand and 1O
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switching to alternative practices: eco-
nomic factors, production techniques, cul-
tural aspects and market opportunities.
Unless these stumbling blocks are
removed, a mass AA movement will
remain an unattainable dream of farmers
and NGOs.

Economic factors
It is well known that one of the farmer's
prime concerns is income. In the oresent
context where f ull-f ledged commercialisa-
tion is sweeping through the rural sector,
sale of cash crops is the only source of
income for farmers to rely on to sustain
their family's l ivelihood. The double cost-
pflce squeeze (more use of more expen-
sive inputs; lower prices for produce), not
only keeps farmers below the poverty line,
but serves as the main mechanism to
transfer surplus products from the rural
sectors to urban industrial sectors. lt is
often not leasible for farmers to adopt SA
because it requires a certain amount of
capital for physical improvement of the
land (eg. pond digging, drainage) and for
income during the period when for exam-
ple trees are not productive yet. lt is gen-
erally believed that farmers need at least
three to five years to rehabilitate soil to an
extent that enables adequate production.
For many indebted farmers, lt is not pos-
sible to wait that long, as interest and
redemption on capital loans must be paid
on short-term conditions. Above all, the
lack of security of land-ownership makes
farmers reluctant to invest in imorove-
ments that pay in the long run.

As long as these immediate economic
constraints continue to exist, a large num-
ber of resource poor farmers feel them-
selves barred from adopting SA. So, sup-
plementary measures which provide solu-
tions to farmers' immediate problems
must accompany SA information, technol-
ogy transfer and policy advocacy.

Production technology
Production technology in SA is much more
complicated than that in chemical-inten-
sive farming: planting trees and "letting
nature look after them" is far too simpiified
a picture of sustainable agriculture.
Understanding and making the l ife cycles
of the environment work for the farm is a
complex process. Sustainable farming
requires serious attention and determina-
tion from the farm owners to put abstract
principles into practical techniques. As
farming environments vary from one place
to another (as well as farmers' individual
socio-economic circumstances), SA farm-
ers cannot easily copy ready-made tech-
niques from fellow AA farmers: thev must
sti l l  experiment with them before thby can
successfully apply them on a large scale
at their farm.

>  P 1 4
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Mr. Maha Yoo's self.reliance,
Bantorn Ondam and Jarin

Bognrnqlhya

ince the beginning of the 1980s,
farmers' own perception and knowledge
of landuse and farming practices is the

principle guideline for NGOs to promote sus-
tainable landuse. "Folk models" serve to dem-
onstrate the advantages of integrated farming.
The families providing these models have
developed their farms on the basis of their
knowledge of traditional farming and their own
experiences and observations. They continu-
ously seek to adapt and improve their farm
systems. Mr. Yoo Sunthornthai from Surin
Province is one of those farmers who insoired
NGOs to set up programmes to disseminate
their experiences. NGOs believe that folk
knowledge like any other knowledge can be
learned and adopted, if the network to dissemi-
nate it is properly designed. Farmers like Mr.
Yoo are often invited as resource persons in
seminars for NGOs, farmer leaders and farm-
ers. Frequent visits are made to their farms.
Assisted by NGOs, many - especially poor
farmers - make the difficult decision to start the
process of blending their own knowledge about
landuse and farming practices with that of such
"model" farmers.

Mr, Yoo's ideas and practices
Mr. Yoo inherited the tradition and knowledge of
farming from his parents. In general, this knowl-
edge is identical throughout the Northeast. Mr.
Yoo's ideas vary in the sense that they are spe-
cific to his local environment. Over time, his ideas
have changed depending on the changes in this
environment. In their early twenties, Mr. yoo
and his wife realised that the approach of their

Botanical control is alternetive for ever increasing need for more expensive chemicat pesticides.
Preparations are made lor a mixture containing galingale and neem teaves.

u
u
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Mn Yoo selects rice to be planted on his fatm. He
uses different varieties with varying growth
cycles, pest resistance and labour demands

parents and other traditional farmers was not
viable any more. They looked for alternatives in
farming for sustaining their family. Without
abandoning the old practices completely they
reoriented their farming pattern to the necessity
to produce for the market. They found out that
in the Northeast, "business-like farming" can be
designed without disturbing the ecological bal-
ance. The principles of symbiotic interdepen-
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approach
dency with the bio-physical environment and
regeneration of local resources are the underly-
ing concepts for an approach that builds on self-
rel iance.

This means that various goods and commod-
ities should be produced on the farm to mini-
mize the purchase of expensive consumer
goods. By selling only surpluses the household
has a greater choice and freedom to make deci
sions and not to completely depend on the mercy
of market forces. This improves their bargaining
power. Farmers should rather depend of human
and animal labour, organic manure and recy-
cling of wastes instead of external inputs such
as agrochemicals and equipment for which
cash or expensive credit even is needed.

From mixed to integrated farming
With 43 rai (ca. 6.9 ha) inherited from his par-
ents, Mr. Yoo started. Cultivated were 25 rai
while forest covered the remaining part.
Farming included rice, vegetables and fruit
trees, and ducks, chicken, pigs and fish. He
also had non-farming activities like making of
and trading in looms, sale of firewood and char-
coal. Five years of efforts after the start in 1947
resulted in:
. 13 rai of the original forest land were cultivat-

. iour heads of buffalo were bought;

. 50 rai of cultivated land were purchased from
his neighbour.

Until .1960 his farm system can be called "mixed
farming", i.e. diverse activities were separately
performed each on their own piece of land, hav-
ing little mutual linkage. In 1970 Mr. Yoo visired
a farm where pig raising, fish ponds and paddy
fields were integrated in one farm system. After
seeing how production and reproduction cycles
are interdependent and supportive to one
another, he decided to upgrade his "mixed
farm" into an "integrated farm".

Ponds have been dug to harvest the rain-
water. They are used for combined rice and fish
culture. Additionally Mr. Yoo also keeps "wild"
fish in a separate pond. In order to tune in to the
rainfall conditions, Mr. Yoo is recording rainfall
data since twelve years. His experience is that
under the semi-arid conditions with a four-
months growing season, an equal distribution of
rain is crucial: it is better to have more days wilh
less rainfall even than to receive more rain but
on less days. He uses several rice varieties wilh
differing growth cycles. This enables him to
more evenly spread the demand for the scarce
labour. Moreover, some varieties are more
resistant to pests and diseases whereas others
yield more. Also in economic terms the greater
variation in varieties is profitable. The various
variet ies command dif fering demand and
prices. For example small-grain rice attracts a
low price but yield is high and it is well suited for
use as duck food. So, a basic principle in Mr.
Yoo's strategy is one of risk spreading: do not
bet on one horse!

. v o L u M E  9 . N o . 4 .

At present Mr. Yoo is making great effods to
gain conirol over marketing. He tries to improve
the link between production, processing and
marketing. Succeeding on this venture means
that his efforls over the last forty years made
him reach the goals he set. Success not only
means reliable sustenance and economic
return, how important they may be. lt also
means power to influence the market.

This case of a farmer's desire to get orga-
nised and to tackle his oroblems on his own can
serve as an example for other farmers. Access
to his experiences, so as to avoid unnecessary
deceptions, must be encouraged. Then they
can develop their individual strategy for resolv-

ing their immediate as well as long-term prob-
lems. The number of farmers which conveded
to "self-reliant integrated farming" is still rela-
tively small. But the combined actions of farm-
ers and NGOs can result in a viable alternative
to the conventional model of "modern" but
unsustainable farming.

T

Bantorn Ondam and Jarin Boonmathya, Thai
Peasant Study Project, PO Box 30, Khon Kaen
40000, Thailand

A schematic map of Mr. Yoo's farm
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AA receives little support from research
institutions in Thailand. Indigenous knowl-
edge remains unrecognised and unre-
corded. Relevant information services are
lacking. Even among our NGO community
concerned with SA, technical staff is inad-
equately equipped. Therefore, a change in
priorities is required, to give more focus to
staff training and development of informa-
tion service centres, before SA technology
can be taken up by farmers at a larger
scale.

Culturalaspects
Local wisdom in farming began to disap-
pear when chemical farming and an
export oriented market system were intro-
duced into vil lage economy.The culture of
farming, seen as the reflection of indige-
nous farming knowledge, eroded.
Revitalisation of a farming culture needs
time, knowledge, and support lrom all
people within and outside the community.
Also farmers themselves must be willing to
relearn agriculture. SA requires intensive
labour inputs init ially, as farmers must pay
extra efforts and attention to developing
improved farming techniques.

Peasant tradition which emphasises
self-reliance, independence, mutual self-
help systems and simple living are for
some a remnant of the past, especially in
the present context where consumerism
floods vil lage l ife. Even when prospective
farmers begin to experiment with SA, they
often express their concern about farm
productivity. Now farming without chemi-
cal control of weeds and pests is an alien
concept to them: chemical pesticides were
an effective insurance strategy which they
conveniently used against uncertainties in
farming for the last 30 years.

However, some of the success of AA
promotion (and perhaps also of commu-
nity development efforts), is exactly attrib-
uted to the cultural touch. SA is not pro-
moted as a mere economic activity, but
rather as a part of the rural way of life
which for some people is very appealing.
Real changes in farming patterns will nev-
er succeed and sustain unless such "cul-
tural battles" are won. This challenge calls
for serious consideration by all concerned
groups, especially but not only the sustain-
able agriculture movement.

The extension strategy employed by local
NGOs is a farmer-to-farmer approach. By
supporting leading farmers to develop
their farming system, NGOs hope that
they will set examples for other prospec-
tive farmers to follow. lt is important, how-
ever, to note that all these leaders have
educational, social and even economic
backgrounds distinct from other farmers.
Some of them had buddhist training, while
others were "educated" by NGOs. Many of
them received financial and/or moral sup-
port from rural development NGOs.
Farmers who consider to shift away from
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conventional farming, may experience this
as a barrier.

Market opportunities
Marketing problems are related to the
national policy structure. With the adop-
tion of export oriented industrialisation as
the engine for national development, the
agricultural sector has been geared
towards providing cheap food for Thai
urban residents and generating foreign
exchange earnings (to finance industrial-
isation programmes). Structural relation-
ships between industrial/urban and agri-
cultural/rural sectors are therefore
unequal. In addition, within the structure of
the global market system where Thailand,
as well as other Third World countries, are
compelled to exchange raw materials and
agricultural products for manufactured
goods under deteriorating terms of trade.
Thus unequal distribution of wealth is also
created on the international level.

Those at the bottom of this exploitative
trade pyramid are small farmers. Over the
past 30 years, they have become ever
poorer in the process of their integration
into this global market system. As a reac-
tion many turned to self-reliant alternative
agriculture. However, only a few farmers
are able to really cut market linkages.
Many marginal farmers interested in SA
need to earn cash income to pay off debts
and necessary expenses. This calls for an
alternative market system with fair prices
for rural oroducts.

Time to reform obiectives
We, NGOs in Thailand, have moved from
the period of gathering "horror stories" of
the green revolution to the stage of con-
ducting research that provides sound sta-
tistical quantitative evidence for the feas-
ibility of a transition to SA. lt also backs the
need for a change in approaches of the
Thai government and the private sector
regarding agricultural and community
development and environmental sustain-
ability. At the same time, we are just begin-
ning to find out our own way towards SA
practices. We recognise the need to
record and share our experiences (prob-
lems, successes, failures, our reaffirma-
tion of traditional agricultural knowledge
as a source for growth) as one crucial ele-
ment of our continuing struggle for
people's self-determination.

Moreover, SA requires more qiralitative
and future oriented thinking. SA move-
ments are not just technical in nature.
They are at one level influenced by socio-
political consciousness and at another
level, they propagate changing our way of
l iving. SA is not merely a solution for mar-
ginalised and subsistence farmers. lt
presents a quality approach to rebuilding
self-sufficiency that begins with a reflec-
tive process and ends with a basket of
technological choices.

Policy makers and implementing agen-

cies need to understand and internalise
the origins and language of environmental
and social poverty, and the opportunities
that SA presents for correcting the imbal-
ances created by the erosion of social and
environmental health during the pursuit of
international markets.

We do not intend to suggest to govern-
ments that pursuit of a market economy
cannot be had, but the question remains
which market, for whose benefit and at
what cost? What level of priority should it
take over social and environmental health
and the survival of cultural identity?

Attention to local markets, local food
security and traditional agricultural diver-
sity, decentralised decision making in agri-
cultural production, focus on direct farmer
control over natural resources and com-
munity ownership of producer-to-con-
sumer networks are necessaryforthe dig-
nified survival of farmers. lt is high time to
truly refocus agricultural objectives, to
grapple with the real meaning of sustain-
ability, and to support an agriculture in
favour of communities and the environ-
ment. Governments must recognise that
this will also benefit the survival of markets
and so the whole nation in the long run.

I

Note: This article is based on Sustainable
Agriculture in Thailand, A Country Report with
contributions from the members of the Alternative
Agricultural Group and edited by Penny Levin and
Vitoon Panyakul, to be published by the Local
Development Institute. lt provides a thorough analy-
sis of agriculture in Thailand, of the efforts of NGOs
to support farmers in their attempts to develop sus-
tainable agriculture, of The Peoples' Charter, and oi
policy recommendations for sustainable agriculture in
Thailand.

Penny Levin, Vitoon Panyakul, Alternative
Agricultural Group, c/o 67 Sukhumvit 55 Soi Thong-
Lor, Sukhumvit Road, Bangkok 101 10, Thailand
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A strong case for diversity
Dffl?p;:ft[:rr*""j#.
tives of farmers and its appropriateness
for the site-specific ecological and eco-
nomic conditions. Other factors, like
farmers' capacity to adapt their farm
systems to changing conditions, the
capacity of research and development
organisations to support farmers, policy
makers'capacity to create favourable con-
ditions for agricultural development, the
capacity of agribusiness to distribute prod-
ucts and inputs efficiently and the capacity
of educational institutes to transfer appro-
priate knowledge and skills are important
as well. There are many external and
internal forces that influence agricultural
change. Ecological, economic, social, cul-
tural and political conditions differ widely.
Therefore, there is a clear need for differ-
ent approaches to agricultural develop-
ment. Before discussing opportunities and
constraints to development of sustainable
agriculture it is necessary to analyse this
need for differentiation.

Two directions of change
In the past decades, agricultural change
has been strongly influenced by "moder-
nisation". Market demand for agricultural
products and degree of profitability of
"modern" inputs determine, to a great
extent, the technology approach and input
level. For example, in Machakos and Tau6
(Mortimore et al, p6, von derWeid, p3)the
use of "modern" external inputs is risky
and not profitable, especially not for sub-
sistence crops.
In Thailand (Levin and Panyakul, p11),
cash crop production seems to be profit-
able on short term. Because good wages
can be earned in other sectors of the econ-
omy, labour is relatively scarce and expen-
sive, which triggers the use of "modern,,
inputs and mechanisation. This also shows
that development in other economic
sectors, like industry, has strong influ-
ence on agricultural development. Rural-
urban migration is also imponant, as it
increases the distance between produc-
ers and consumers and hence makes
recycling of organic waste relatively
expensive which again favours farmers'
choice for chemical fertilisers. For individ-
ual farmers the margins lor technology
choice are often very small. These exam-
ples show that there are two main direc-
tions of change, the extremes of which can
be indicated as:

- "Green Revolution" Agriculture (GRA),
characterised by the use of relatively high
levels of chemical fertilisers, pesticides,
improved seeds, irrigation, mechanisa-
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lmplementing sustainable agriculture

For nine years the ILEIA Newsletter
has been publishing many cases on
deve lopment toward s S usta i nable

Agriculture. LEISA, Organic
Agriculture and other alternative
approaches are steadily gaining

ground. But is there scope for a wider
application than in isolated cases of
success? And what are opportunities
and constraints tor development of

sustainable agriculture? In this
Newsletter several authors analyse

experien ces with i m pleme nti n g
sustainable agriculture. This editoriat,

supplemented with the opinions of
some resource persons, tries to give

an overview.

Coen Reijntjes

and Kees Manintveld

tion, specialisation and market orientation.
This development is taking place in
regions where production conditions are
relatively favourable and homogeneous
and where both market and input supply
are well organised and prices are favour-
able.

- Low-External-lnput Agriculture (LEIA),
characterised by the use of "traditional"
techniques and subsistence orientation as
"modern" inputs are unavailable or unprof-
itable. This development is taking place in
regions with less favourable conditions,
with relatively high diversity and com-
plexity, where risk factors are high, the
commercial system is underdeveloped or
foreign currency to import agricultural
inputs is scarce.

However, both directions can be found in
one farm, for example, LEIA for subsis-

tence crops and GRA for commodity
crops. Change of economic conditions
may strongly determine technology
choice. In India (Santhakumar, p33), sub-
sidies on chemical fertilisers and irrigation
are being withdrawn. This means for many
farmers that the use of these external
inputs becomes unprofitable and that they
have to become Low-External-lnout farm-
ers again.

Sustainability threatened
In his comments on this editorial Mr.
Virmani makes clear that GRA is being
confronted with serious problems which
threaten sustainability. However, in LEIA
the problems are not less. Degradation of
the natural resource base and decreasing
productivity are widely spread.

"The Asian region has witnessed an
unprecedented growth in crop production
and in its food security, in spite of tremen-
dous increases in population, over the
past quarter century. Considerable adop-
tion of high-yielding crop cultivars and
improved production systems have
occurred particularly in the well endowed
irrigated agrlculture. This has had its nega-
tive side-effects. Asian agriculture, which
used to be quite diverse, is currenily main-
ly based on cereals. Bio-diversity has suf-
fered a serious blow.

Growing populations have worsened
the fragmentation of the resource base.
Human induced degradation of natural
resources is everywhere in the Asian
green revolution areas. Soil erosion and
water scarcity increased. Due to rapidly
increasing industrial development and
increasing incomes, labour shortages
have forced farmers to use increasing
quantities of pesticides to control weeds,
insects and diseases. Nutrient deficien-
cies which used to be limited to nitrogen
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and phosphate, now include several
micronutrients and sulphur. The salinisa-
tion of soils increased. More and more
external inputs are used to sustain current
levels of production.

The increase in productivity of most
cereal crops in Asia has come to an end.
Some experiments conducted at lRRl
showed that total annual yield of continu-
ous rice-based farming systems declines.
The reason: soil exhaustion and build-up
of toxic elements. Low-external-input
approaches to sustain productivity will be
important for small farmers in Asia.
Organic farming and diversification of
agriculture are the two most obvious
answers to the above problems."

SM Virmani, Internatlonal Crop Research Institute
for the Semi-Arid Tropics, Patancheru, Andhra
Pradesh 502 324, India

Approaches towards
sustainabil ity
There is a wide diversity of approaches
towards sustainable agriculture. But start-
ing from GRA and LEIA, two main direc-
tions can be distinguished. We call them
here "lntegrated Green Revolution
Agriculture" (IGRA) and Low-External-
Input and Sustainable Agriculture (LEl-
SA). A third main direction is Organic
Agriculture (OA). Most of the approaches
fit more or less in this broad subdivision.

I nteg rated " G ree n Revo I uti on "
Agriculture
To feed a fast growing population,
increase of production is unavoidable.
This increase must be achieved on less
land, with less labour, less water and less
pesticides. Intensification is deemed poss-
ible by raising the maximum yield of
improved seeds and higher use of ferti-
lisers combined with increased efficiency
in using nutrients, pesticides, water and
labour. Integrated strategies of plant nutri-
tion, pest, weed and water management
(eg. IPNS, lPM, IWM) are being devet-
oped for this purpose, to reduce costs and
to l imit damage to environment and
human health. Genetic modification is
expected to contribute considerably to
production increase in the coming years.

Low-Externa I -l n put a nd S u stai nable
Agriculture
Where "modern" external inputs are not
available or profitable, farming has to
depend on optimal use of local resources,
human and animal labour, ecological pro-
cesses, recycling and site-specific genetic
resources. Production levels have to be
raised, but at the same time it is necessary
to stop depletion and degradation of the
resource base (soil, nutrients, vegetation
cover, genetic resources, indigenous
knowledge and social cohesion). Self-reli-
ance, local economies, strong local institu-
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tions and local "agri-culture" are important
to prevent loss of sustainability.
Intensification and increase of efficiency is
possible, to a cedain extent, by natural
nitrogen fixation, mobil isation and con-
centration of nutrients, diversif ication and
better integration of different elements
and activities. However, an important pre-
condition is that nutrient flows are keot in
balance.

Where natural external inputs, such as
sediments and biomass from outside the
farm, are scarce and populations are
growing fast, "modern" external inputs
may be needed, e.g. to compensate for
unavoidable losses of nutrients, to invest
in soil fertility, to repair degradation or to
bring severe pest attacks under control.
However, they should be used prudently
and strategically, complementary to natu-
ral external and internal inputs.

'LEISA is not a categoric plea for decreas-
ing the use of external inputs but a recog-
nition of their scarcity and a strategy to
promote, within that context, adequate
agricultural development. The challenge
is to reach a balanced combination of sus-
tainable farming systems with high- and
low-external-input levels, depending on

degradation of natural resources.
Accordingly, much attention will be paid to
traditional agricultural systems and to the
socio-cultural context of indigenous farm-
ing societies. Attention will also be
paid to improving agriculture in areas
where high levels of external inputs are
common. ln these areas, the emphasis
will be on promoting ecologically sound
farming methods in production systems
that are based on intensive use of exter-
nal inputs, with the aim to promofe sus-
tainable use of the natural resources while
maintaining or improving the existing pro-
ductivity. Activities in the field of integrat-
ed crop protection and integrated plant
nutrition are good examples promoting
ecologically sound use of inputs."

Source: A world in dispute: a survey of the limits
of development cooperation (Een wereld in
geschil; De grenzen van de ontwikkelingssamen-
werking verkend). Policy document, Directorate
General for lnternational Cooperation, Ministry ol
Foreign Affairs, The Hague, 1993. Translation by
ILEIA.

Organic Agriculture
Other proponents of sustainable agricul-
ture are convinced that chemical ferlilis-
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the specific agroecological context. The
choice of interventions will depend on the
carrying capacity of the ecosystem and
thus on the limits this system puts to the
mode of exploitation. Of course, the
choice also depends on what is feasible in
socioeconomic terms. Moreover, the
choice will be determined by the demand
for sustainable food security within the
region.

Our policy will emphasise the further dif-
ferentiated elaboration of the potential of
I ow-exte rn al - i n put ag ric u ltu re f o r d iff e re nt
ecological zones (humid, semi-arid and
mountainous ecosystems) and for areas
with a different level of exploitation and

ers, pesticides and herbicides should not
be used at all. Organic agriculture is seen
as the only viable option in the long run.
Chemicals may be necessary in the tran-
sit ion period, but their use should be
reduced gradually and in the end stopped
altogether. Farming practices should com-
ply with standards that guarantee that they
are ecologically sound and socially just.
OA can be market as well as subsistence
oriented.

"Of these three types of agricultural ideol-
ogies for the future, the most extreme
form is organic farming and its great mer-
its and disadvantages are familiar to all of

. v o L U M E  9 . N O . 4 .



oEDITORIAL.

us. Born out of philosophical and serious
concerns for soil destruction, pollution
and loss of bio-diversity, this method has
obviously strongest suppoft in the North.
Potential benefits for developing countries
could grow tremendously, if food quality
standards would very drastically limit the
use of pesticides. So far, the markets have
been too narrow for organic products,
offering developing countries few real
oppoftunities. Nevertheless, knowledge
of organic processes is what counts.
Techniques based on these organic pro-
cesses should as much as possible con-
tribute to LEISA and IGRA solutions.

As far as LEISA and IGRA are con-
cerned, they are located, on the scale of
agriailtural technology mixes, some-
where between OA and GRA. One
approach is obviously more concerned
with conservation of soil, water and vege-
tation than the other. Biological processes
are fundamental to LEISA. But with IGRA
ceftainly the realisation has dawned that
agriculture is not just a physical or chemi-
cal laboratory. My choice would be further
development of LEISA with proper
resource accounting. Close dialogue and
benefitting from IGRA and OA experience
would improve the image and market-
ability of LEISA. National, regional and
global choices have to be based on the
transparency of agro-ecological facts and
the long-term economic viability. In future,
it will be imporlant to share the discussion
on long-term solutions with the farming,
rural population and consumers, but it
should not be dominated by urban politi-
cians, experts, international traders of
commodities and academic wisdom."

F Mumm v Mallinckrodt, Principal Technical
Adviser on Sustainable Agriculture, United Nations
Development Programme, Bureau for Programme
Policy and Evaluation, 1 United Nations Plaza, New
York. NY 10017. USA.

Similarit ies and differences
These approaches are similar in their con-
cern for sustainabil ity, sound plant, animal
and land husbandry, and efficient use of
resources and inputs. They ditfer in the
extent to which internal inputs, such as
human and animal labour, recycling of
nutrients and preventive means of pest
management can, for economic and eco-
logical reasons, be replaced or supple-
mented by "modern" (IGRA) or natural
(commercial OA) external inputs.

As opposed to IGRA and commercial
OA, which are market and profit oriented,
LEISA has to put main emphasis on self-
sufficiency and local markets to make
recycling of nutrients and organic matter
possible. IGRA and LEISA are comple-
mentary. Under favourable production
conditions, the pressure to develop IGRA
is very strong. Under less favourable con-
ditions, development towards LEISA
seems to be unavoidable to prevent degra-
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dation and extensivation. However, IGRA
and LEISA are two extremes which can be
combined in many different ways.

Diversity of solutions needed
"The proximity of formal research, as a
creation of western science, to commerce
and industry has narrowed the options it
can offer to farmers. We need to open up
the research horizons and seek a diversity
of solutions. Greater choice for farmers
must overtake the habit of polishing a single
answer to pefiection. Classic experimen-
tation has come to overlook the very vari-
ability that brought it such authority. The
details change, often on the next field, cer-
tainly on the next farm. The range of
choices can be expanded quickly, both by
looking back into history and by under-
standing what other farming communities
under heavier pressures have done.
Beyond this it is vital to rebalance formal
research towards organic methods of fer-
tility maintenance and integrated pest
management, but this will take more time.

However, just like the "western science"
of yesteryear, advocacy for organic agri-
culture and environmental sustainability
again raises the spectre of "outside" ideas
- largely western again - dictating the
direction for development of small farm
families in developing countries. At the
local level, advocacy and participation are
a contradiction in terms, choice and part-
nership are the way forward.

This is why, for me, LEISA is also an
imporlant and practical principle. lts recog-
nition of the need for external inputs is an
impoftant aftribute. Local circumstances
which don't offer opporiunities for organic
agriculture, or offer opportunities only at a
prohibitive cost, imply a dominance for
purchased inputs in those circumstances.
Such circumstances are increasingly
common. Once holding size is below per-
haps half a hectare per family, oppoftu-
nities for transporting or harvesting fertility
are limited. Paft of the rebalancing in for-
mal research must be towards a greater
understanding of nutrient cycling to allow
more efficient and less environmentally
threatening use of inorganics."

Mike Collinson, Consultive Group on lnternational
Agricultural Research, 1818 H St, NW,2433
Washington DC, USA.

Questions to be answered
Still many questions can be raised about
technical aspects of all approaches. For
example, wil l i t be possible in the process
towards IGRA:
. to bring the mis- and over-use of chem-

icals down to an acceDtable level?
. to raise input use efficiency per unit of

land sufficiently to keep pollution at an
acceotable level?

. to have sutficient energy and nutrient
inputs available at acceptable prices

without depleting the reserves?
. to maintain or increase genetic diversity

at a sufficiently high level?
Will it be possible in the process towards
LEISA:
. to maintain the nutrient balance within

the system?
. to increase labour productivity?
. to incorporate effective buffers to pre-

vent erosion and minimise climate, pest
and market related risks?

. to increase production of food, starch as
well as proteins and vitamins?

Will i t be possible in further development
of commercial OA:
. to cope effectively with pests and dis-

eases in an organic way, i.e. without
using chemical pesticides?

. to obtain sufficient natural external nutri-
ent inputs without depleting soil fertility
of other farms?

Neither one of the approaches will suffice
to feed the fast growing population of the
world on its own. Therefore, balanced
investments in the fudher develooment of
all approaches is necessary.

Actors and factors
The performance of farming systems not
only depends on technology but also on
many other factors and actors. To
enhance sustainability these factors and
actors have to interact in such a way that
optimal performance of the farming
system will be the result. The articles in
this Newsletter present some indications
about which factors and actors are imDor-
tant in oarticular situations:
. During the period 1930-90 land use in

Machakos District, Kenya, remained
more or less sustainable. Mortimore et
al. (pO) analysed which factors and
techniques enhanced sustainabil ity.
Secure land tenure rights created
favourable conditions for investments in
improving the land. Soil and water con-
servation cleady plays an important role
just as other appropriate techniques
such as agroforestry, zero grazing and
the use of organic fertilisers.
Investments in these technioues have
been stimulated by the production of
cash crops (coffee, vegetables, milk)
and by remittances from relatives work-
ing in nearby cities. Production for self-
sufficiency in maize on at least 80% of
the land is probably also an important
factor as this enhances recycling of
nutrients and organic matter at a rela-
tively high level. The role of women and
self-help groups proved to be crucial.
Support provided by churches, NGOs,
Integrated Rural Development Projects
and extension agencies and their close
cooperation, just as favourable govern-
ment policies and funding from national
sources and from abroad also contribut-
ed to adapting and sustaining land use.
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. A high degree of responsibil i ty for man-
agement of natural resources at the level
of local communities showed to be of
crucial importance in India (Chandy et
al, p26). In Tau6 (Von der Weid, p3) the
farmers' union plays a decisive role in
the participatory planning process.

. Farmers' organisations in India
(Ramprasad p21) and the Phil ippines
(Montemayor, p22) and NGOs in
Thailand play an important role in advo-
cacy of sustainable agriculture and put-
ting governments under pressure to
accept policies favourable for small
farmers.

. In Nofihern Thailand (Levin and
Panyakul, p1 1), culture, religion and
indigenous knowledge seem to play an
important role in motivating and guiding
farmers in agricultural development and
in monitoring sustainability. However,
indigenous knowledge began disap-
pearing when export oriented chemical
farming was introduced into the village
economy. Self-reliance and integrated
agriculture as promoted by the NGOs in
Northern Thailand (Ondam and
Boonmathya, p12) could be an effective
answer to the increasing dependence
on market and agribusiness and to stop
the drain of resources (organic matter,
nutrients, money, labour, power, cul-
ture) from rural to urban areas.

. Farmers' experimentation and participa-
tory technology development (PTD)
play an important role in Machakos,
Tau6, Thailand and Cuba.

. Purposeful government policies and
focused research to reorient export
oriented high-external-input agriculture
to self-reliant low-external-input and
organic agriculture seems to be the
motor of development towards sustain-
ability in Cuba (Rosset, p28).

Other suggestions come from Leonardo
Montemayor and Sara Scherr:

"To enhance sustainability at local level it
is important to educate farmers and to pro-
vide incentives by transferring landowner-
ship to the tiller and protecting workers'
interest and share in the fruits of sustain-
ability. At national level, farmers should be
assr.sted by research and technology
development, but relying also on farmers
themselves in these matters. Bio-organic
inputs should be used in all government
projects and farmers should be given tax
exemptions and protection against unfair
competition in the production and market-
ing of bio-organic inputs. Further, the
agrarian reform programme should be
implemented expeditious.
At the international level, scientific and
technological exchange should be stimu-
lated, export of inorganic inputs should be
regulated and manufacturers of inorganic
inputs should restrain from exerting undue
pressu re or propaganda.
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What we judge to be essential for work-
ing towards greater sustainability in agri-
culture is greater responsiveness on the
part of government to the needs of small
farmers and government's as well as
farmers' maintenance and enrichment of
the environment and natural resources."

Leonardo Q. Montemayor, Federation of Free
Farmers,4l Highland drive, Blue Bidge, 11009
Quezon City, Philippines.

"We need more focus on investments to
improve the land base itself (perennial
erosion barriers, windbreaks, soil tilth
improvement, etc.) and on how to reduce
costs and improve effectiveness of these
investments. Farmers will usually make
such investments only if they perceive
returns to be more attractive than putting
the same labour effort, cash investment,

and/or management effort into off-farm
wage labour or non-agricultural economic
activities. We need a much better, empiri-
cally-based understanding of technical,
environmental and policy factors which
influence these decisions.

Much more effort should probably be
directed towards the development of
human and animal food sources from
trees, shrubs and palms, which could sub-
stitute for annual grains, pulses etc. in
lands which are unsuitable for intensive
cultivation. This would require not only
efforls at selecting improved germplasm
and higher productivity of agronomic tech-
niques, but also lower-cost and bulk pro-
cessing technology and market develop-
ment.

The greatest disadvantage I see from
the LEISA approach is the difficulty of
resource mobilisation. Currently, national
and international resources for agricultu-
ral technology development are stagnat-
ing. Thus efforts to increase technology
development for fragile lands are per-
ceived as reducing resources available for
such work in the traditional "breadbasket"
areas. Yet the latter are critical sources of
future food supplies for urban areas and
high-density rural areas, and a strong
response to the environmental problems
cau sed by i nte n sif icatio n. "

Sara Scherr, lnternational Food Policy Research
lnstitute, 1200 17th Street NW, Washington, DC
20036, USA.

Considerable investments needed
From the above it can be concluded that to
enhance sustainabil ity, considerable
investments are needed to imorove farm-
ing systems, to create favourable condi-
tions for sustainable agriculture as well as
to reorient and improve support to farmers
by development workers, researchers,
policy makers, educators, information
managers, f unders, etc.

At farmer level investments are not only
needed to improve technology but also to
increase awareness and knowledge of
sustainability issues and strengthen local
organisation, leadership, communication,
marketing, storing, processing, recycling,
etc. To make investments at farmers level
feasible, favourable conditions have to be
created such as
. secure land tenure rights, for men and

women
. availability of a wide choice of site-spe-

cif ic techniques, inputs, seeds and
breeding material

. access to market, credit and informa-
tion, for men and women
favourable prices for products and
inputs
government policies which empower
local communities to manage the local
natural resource base in a sustainable
WAV
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. appropriate education and training,
among others focussed on site-specific
sustainable land use

. a positive attitude towards farming and
rural l ive.

"Technologies, while bearing success in
some cases, can only lead to sustained
change if they are carried by strong com-
munity-level groups, as described in the
examples from Kenya, Thailand and
Brazil. These, in turn, often require sup-
portfrom external agencies, to tinkthem to
ideas and experiences of other organisa-
tlons. A recognition of these synergistic
linkages has led, for example, to the pro-
liferation of networks we know todav.

Those who focus on NGOs as the main
vehicles of a sustainable agriculture often
forget two main actors: government agen-
cies and educational institutions.
Government agencies represent the butk
of human resources, arguable financial
resources and political clout. Their
involvement in helping to develop a sus_
tainable agriculture would release great
potential. There are an increasing number
of rich experiences in linking government
with NGOs from which much can be
Iearned, and it is perhaps here that inter_
national development agencies have
much to contribute. Secondly, it is in the
halls of learning, national educational
institutions, where minds are shaped, ideas
created and patterns set for the vears to
follow. There are few instances where
curricula have created space for the
theories, conditions and praxis of sus-
tainable agriculture.

lnternational development agencies
atso represent a powerlul lobby. Their
potential perhaps lies best in hetping to
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create a favourable policy climate.
Policies, such as subsidies and tax regu-
lations, could be reviewed and revised to
be more supporlive of small farmers work-
ing with LEISA. Another area where crea-
tive energies are needed to break the
stagnation are in relations with agroindus-
try, who represent a large force, account-
able to no government or communitv,
which control many agricultural process-
es. "

lrene Guijt, lnternational lnstitute for Environment
and Development, Sustainable Agricutture
Programme, 3 Endsleigh Street, London WClH
ODD, UK.

Effective support organ isations
To give support to farmers to develop sus-
tainable farming systems and to create
favourable conditions for sustainable agri-
culture effective governmental and non-
governmental support organisations are
needed which complement and strengthen
each other. Although the need for sustain-
ability is as old as agriculture itself , support
organisations do not have much exoeri-
ence with enhancing sustainabil ity. Within
the context of this Newsletter it is impos-
sible to analyse the performance of differ-
ent actors. Nevertheless some interestino
conclusions are made by several authors]
. Insufficient insight in the complexities of

development of sustainable agriculture
and unrealistic expectations of the
potential for sustainable land use and
the effectiveness of low-external-input
techniques are important constraints for
its implementation (Levin and panyakul;
Kessler and Moolhuijzen; Chandy et al).

. Especially in ecologically, economically
and politically unfavourable conditions
application of LEISA techniques can be
difficult or can even lead to fur,ther deo-
radation. A system and regionit
approach should be applied when evalu-
ating the potential of techniques to con-
tribute to sustainability (Kessler and
Moolhuijzen).

. More efforts are needed to consolidate
vil lage organisations. Especially the
effective participation of women in vil-
lage organisations, and as a prerequi_
site for this, the development of strong
women's groups deserves attention
(Chandy et al).

. Technological research and develop-
ment for sustainable agriculture
receives little support from research
institutions in Thailand. lndigenous
knowledge remains unrecognised and
unrecorded (Levin and panyakul).

. In Brazil, an evaluation of a training pro-
gramme indicated that it is betterto offer
a limited number of practices per agri-
cultural season and to set up a pro-
gramme of training, experimenting and
adopting, which runs for several Vears
(Von der Weid).

. Due to the need for short-term results,
Panicipatory Technology Development
(PTD) can be difficult. Lack of caoable
staff makes that NGOs often have to
work in a top-down way (Kessler and
Moolhuijzen).

. Lack of technical information and exam-
ples of successful application of LEISA
techniques is seen as an important con-
straint (Levin and panyakul; Kessler
and Moolhuijzen).

. There is a need for strengthening coop-
eration and coordination between differ-
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ent actors (Chandy et al).
. Another major constraint is the difficulty

to secure long term funding commit-
ments from both government and exter-
nal donors (Chandy et al).

Staff from the International Institute for
Rural Reconstruction adds the following
comments:
"We need to improve our efforts fo assess
and document the economic dimensions
of LEISA technological options. As envi-
ronmental economic theory and natural
resource accounting practices are matur-
ing, we must ensure that these analytical
tools begin to play a more significant role
in our efforts to accurately weigh the costs
and benefits (both short- and longlerm) of
high-external-input agriculture (HEIA) as
compared to LEISA.

We need to develop new modalities or
collaboration between NGOs and the tra-
ditional research and extension system
(i.e. government, universities, lARCs,
etc.), which has tended to neglect some of
the LEISA alternatives being pursued by
NGOs. This should become a priority for
the simple reason that these formal insti-
tutions hold some of the greatest potential
for ensuring a more significant and wide-
spread impact of the LEISA efforts. How
can we "scale-up" successful LEISA
efforts to demonstrate the impact of LEISA
alternatives?

There is a need for more professional
training of agricultural technicians on pro-
cesses or methods related to allowing
farmers more opporlunities to develop
and disseminate new alternative agricul-
ture production technologies and strate-
gies. These training efforts should include
participatory technology development
efD) strategies, pafticipatory rural
appraisal (PRA) methods, "re-definition"
of the conventional roles of "farmer",
"researcher" and "extensionist" within a
technology development and dissemina-
tion framework.

What's really needed to ensure that real
changes take place in the area of agricul-
tural development is more grassroot-level
and community-based work. This breed of
dedicated frontline workers are either
diminishing or are being neglected and
consequently unheard of. lnstead advo-
cates, lobbyists, networkers and trainers
seem to take the centre-stage role. Liftle
can happen if there is not enough sus-
tained and long-term commitment to com-
munity-level action. What should we be
doing to achieve a balance in favour of the
latter?"

Scott Killough and Julian Gonsalves, llRR, Silang,
Cavite 41 18, Philippines.

Poverty
NGOs in Thailand (Levin and Panyakul)
concluded that "the double cost-price
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squeeze serves as the main mechanism
to transfer surplus products from the rural
agricultural sector to the urban industrial
sector". Likewise, there is a drain of
resources from less industrialised to
industrialised countries. This drain of
resources is an important reason why
many farmers have fallen below the pov-
erty l ine. "As long as these immediate
economic constraints remain untackled, a
large number of resource poor farmers will
be barred from adopting sustainable agri-
culture" (Levin and Panyakul). For these
farmers efforts to imorove and sustain
farming have to be combined with poverty
alleviation (Chandy et al; Kessler and
Moolhuijzen), and on{arm and off-farm
activities have to be merged in secure live-
lihood strategies. But will this approach be
successful in the long run if nothing wil l be
done to stop the drain of resources?

Therefore, it is also very important to
base agriculture on socially and environ-
mentally responsible prices, to put pres-
sure on Western countries to stop dump-
ing excess production (eg meat, grain,
milk powder) on the international market
and to change the proposed GATT agree-
ments (Ramprasad). Here, international
organisations have important responsibil-
ity.

ln our era of "globalisation", where links
are made where none were before, it is
clear too that local, national and interna-
tional levels cannot operate in isolation. A
multitude of new partnerships will be
needed which enable constructive dia-
logues to move between levels. lt is this
globalisation of sustainable agriculture
which presents challenges for the function
of the many actors involved in agriculture."

lrene Guijt, llED, sustainable agriculture pro-
gramme.

ILEIA's conclusion
The conclusion of the ILEIA team is that in
the past years efforts to improve agricultu-
re by better use of local resources and the
awareness of the imoortance of sustaina-
bility, local knowledge and farmers' parti-
cipation has increased considerably. LEI-
SA and PTD are now serious options for
many international, national and local
research and development agencies. At
the same time, we realise that the real
economical and oolitical shift to sustaina-
ble development at international and
national level still has to be made. Without
such a shift systematic development of
sustainable agriculture will be very diffi-
cult. Therefore, much remains to be done.

We are presently engaged in formula-
ting the next phase of the ILEIA project
and hope to get funding to continue the
publication of the ILEIA Newsletter and to
cooperate with initiatives for development
of sustainable agriculture in three regions.

This cooperation can embrace collection
and documentation of relevant local know-
ledge and experiences, l inking with formal
research, and fostering participatory tech-
nology development. Diversifying the
approach to development of sustainable
agriculture per ecozone, economic situ-
ation and cultural background and quanti-
fying the effects of different approaches
are amongst the points ILEIA should give
urgent attention.

At the same time, we hope that the num-
ber of farmers, organisations and institu-
tions involved in develooment of sustaina-
ble agriculture will grow fast and that the
members of the ILEIA network wil l conti-
nue to share with us their new insigths, ini-
tiatives, concerns and experiences.

Further reading:
The Earth Summits's Agenda for Change. 1993. The
Centre for our Common Future, Palais Wilson, 52,
rue des Paquis, CH-121 Geneve, Switzerland.
A 72-page readable and understandable version of
Agenda 21.

I
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Free trade: bless or curse?

Protecting larmers' rights

The original intentions of the Generat Agreement on Trade and raritfs (GATT)
were to facilitate free trade by encouraging removal of any barriers. Meanwhile
GATT has emerged as a giant that has taken controt of the economics of the
entire world. There is a major misconception, namely that agricultural
Iiberation means more freedom for farmers who cai produie for the export
market and thus increase their wealth. However, prices are not determined by
competitiveness rn cosf of production but by political control over the world
agricultural trade. secondly, it is obvious that not tarmers export agricultural
produce but corporations control the trade. Thus cargill seeds in india, trading
in hybrid seeds, is a joint lndo-American venture of tie New Delhi based redco
group and cargill lnc., usA, the latter being one of the targest corporations
controlling the international grain trade.

Vanaja Ramprasad

unng a rally by the Karnataka
Rajya Ryota Sangha, farmer acti-
vists demanded the preservation of

the lndian Patent Act 1970. This act
excludes the patenting of all agriculture,
hor,ticulture and pisciculture methods and
includes a ban on the entry of multination-
al corporations in the Indian seed sector.
The discussions focused on the current
development model based on individual
consumerism:

"The capital intensive modes of food pro-
duction have led to the depletion of capi-
tal resources like soil, ground water,
genetic diversity, local knowledge
systems, etcetera. The use of toxic chem-
icals has led to the pollution of air, water,
soil and to the generation of wastes. While
the mode of development might have con-
tributed to the wealth of a few it has cer-
tainly led to the imbalance between the
rich and the poor, and the urban and rural
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society at the regional as well as the inter-
national level. lnflation in general and rise
in prices of basic needs have made farm-
ing unviable with unmanageable labour
costs. This in turn has led to the mechan-
isation of agriculture on the one hand and
migration of labourto urban centres on the
other. Credit facilities have been
increased to facilitate a high level of exter-
nal inputs."

A charter of demands
To counter the global negotiations, a char-
ter of demands was drawn. Farmers' rioht
to land is to be protected and no land iJto
be acquired by third pafties without
farmers' consent. Third world farmers,
being the original donors and custodians
of most genetic resources, should have
the right to protect, use, reproduce and
modify biodiversity. Patenting is not
accepted as it will create production, dis-
tribution and import monopolies against
which few safe-guards can be built.

There are living examples of the fact
that famine was not a result of natural dis-

asters but of free trade policies. The
Bengal famine, such result of ',free trade,,
during the colonial regime, cannot be
effaced from the memory of this genera-
tion. The structural adjustment and GATT
recommendations for "free trade" are the
very basis of undermining the country,s
food security. Farmers placed their
demand to have a right to ensure the
country's food security.

Farmers stressed that access to infor-
mation is imperative to their knowledge
and development. Free sharing and
demystification of information is an inevi-
table right. So is their basic wish to partic-
ipate in research for which democratisa-
tion of research is a pre-requisite.

Farmers affirmed their right to manage
local natural resources on the principle of
local sovereignty. The "villagisation,' of
natural resources has been acceoted in
Agenda 21 of the UN Conference on
Environment and Development (UNCED)
which has been endorsed by the govern-
ment of India and is yet to be implement-

Farmers demanded just agricultural
prices and public support underthe declin-
ing terms of trade of agriculture in India. At
present, India's rural sector is negatively
subsidised to the extent of 2%. Exporls do
not bring automatically assured markets
or Incomes to southern peasants. The
recent past has shown that third world
farmers have to export larger volumes at
lower prices due to structural adjustment
programmes and global market fluctua-
tions. Unless the transition from capital
intensive agriculture to sustainable meth-
ods of producing food is given the ade-
quate public support by way of credits,
farmers felt that they constantly bear the
economic ill side-effects of changing poli-
cies.

Moreover, farmers expressed their con-
cern about the present use of chemicals in
farming that seriously threatens rural
people's health. Policies should therefore
also take rural well-being as a basic objec-
ilve.

I

Note from the editors: India still has not signed the
GATT agreement as yet.

Vanala Ramprasad, Navdanya, 839, 23 Main, J.p.
Nagar ll Phase, Bangatore 560 078, India
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Leonardo Q. Montemayor

he massive and increasing use in
most of the Phil ippine cultivated
areas of chemical or inoroanic fer-

ti l isers, pesticides, weedicides and other
farm inputs has greatly contributed to the
cumulative decrease of soilferti l i ty and the
destruction of aouatic and semi-aouatic
life in the fields as well as in creeks. rivers.
ponds, lakes and parts of the sea. lt even
infl icts various ailments not only upon
farmers and their animals but also uoon
consumers of farm products. In addition,
the use of such chemical inputs contrib-
utes considerably to the depletion of the
country's currency reseryes since most of
them are impofied from abroad. ln 1992
alone, the Phil ippines imported 1 ,100,000
metric tons of inorganic feftilisers valued
at  US$ 168,108,174 and 10,770 metr ic
tons of chemical pesticides worth US$
62,469,000. In contrast, bio-organic farm-
ing uses biological agents and measures,
organic fedilisers and botanical pesticides
to cumulatively enrich the soil and control
pests, to strengthen plants to resist dis-
ease and to enhance their nutrit ional val-
ue.

Strong commitment of all parties
Therefore, in my capacity as a member of
the House of Representatives, I recently
fi led a bil l  on the promotion of bio-organic
farming. A copy of the bil l  was fi led in the
Senate by Senator Agapito Aquino. In a
meeting with representatives of sectoral
groups President Fidel V. Ramos stated
that he would seriously consider certifying
it as an Administration Bil l so that it would
be given priority by Congress. During a
hearing in the Senate's Committee on
Agriculture on 25 October, the technical
resource persons who were present unan-
imously suppoded the major features and
content of the bil l . This is a major step for-
ward to the enactment which is still to be
effectuated, however.

The bill has been crafted in a four week
orocess in which several consultations
were held with various government and
private agencies and individuals to deter-
mine what was being done in the field of
bio-organic farming, and how present
efforts could be imoroved and made more
effective. Among those interviewed were
the Centre for Alternative Development
Init iatives, the Sustainable Agriculture
Coalit ion, the Greenforum, small farmers'
organisations, and commercial producers
of organic ferti l isers. From the public sec-
tor, discussions were held with, for exam-
ple, the Depafiment of Agriculture, the
Bureau of Soils and Water Management,
the Fedil iser and Pesticide Authority, the
Phil ippine Council for Agriculture and
Resources Research Develooment. state
colleges and universit ies, particularly the
University of the Phil ippines at Los Baios,
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. continuation and up-grading of relevant
researcn;

. extension of assistance to individuals
and groups who are practising and pro-
moting these methods, or are wil l ing to
oo so.

Considerable attention is paid to stimuiat-
ing the production of bio-organic ferti l isers
(commercially as well as by active
people's participation), thus alleviating the
problems of industrial waste and commu-
nity garbage disposal through appropriate
methods of sorting, collecting and com-
posting. This wil l be supported by a mech-
anism of incentives. The relevant deoart-
ments and lending institutions of the gov-
ernment shall assist producers through
the provision of adequate financial, techni-
cal, marketing and other services and
resources. lt is expected that by this act
the need forforeign exchange can be con-
siderably decreased. Moreover, there wil l
be less pollution while agricultural produc-
tivity and income will increase and the
nutrit ional status of consumers wil l be
enhanced.

In order to be able to implement the act
it is proposed that a sum of approximately
US$ 2,600,000 be appropriated out of any
funds from the National Treasurv.

I

Leonardo Q. Montemayor, Congressman Peasant
Sector, Federation of Free Farmers, 41 Highland
Drive,  Blue Ridge,  1109 Quezon Ci ty,  Phi l ippines.

Senate files bill on
bio-organic larming
the Phil ippine Rice Research Institute and
the Deoartment of Science and
Technology.

lmplementation of policy
The Bil l wants to coordinate all existing
efforts and gives bio-organic farming a
strong emphasis through the declaration
of a policy of the State to promote, propa-
gate and assist the practice of bio-organic
farming in the Phil ippines. The term bio-
organic farming means an agricultural pro-
duction system which avoids the use of
chemical or inorganic farm inputs, pesti-
cides, weedicides and feed additives but
relies on biological means of conditioning
and enriching the soil and controll ing
oests.

A Bio-Organic Farming Commission is
to be created that will carry out the policy
and the programme provided in the act. lts
Board of Commissioners with representa-
tives of public and private organisations
will provide general guidelines for the pro-
gramme and supervise the implementa-
tion by an Executive Directorate to be
installed.

The comprehensive programme focuses
on:
. stimulation of proper documentation

and information services;
. the propagation of bio-organic cultiva-

tion methods that have been develooed
already;

. education of farmers;
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Ecological  agr icul ture in China For a more realistic direction of research

and extension three asoects are to be con-
sidered:
. The analysis of existing sound farm-

ing systems may teach us at systems
level'how in practice farmers success-
fully combine agroecological, economi-
cal and social factors.

. Exploring the fundamentals of func-
tional relationships and key connec-
tions (e.g. allelopathy) helps us
improve our understanding of the qual-
ity aspect of farm systems.

. The use of computer models helps to
integrate a multitude of data needed for
analysis at systems level. However, the
quality of the model, and so of its output,
depends on the modeler's or user's
experience with and knowledge of the
system and on the accuracy of the data-
base.

T

Source: Luo Shi Ming. 1993. Experience of ecologi-
cal agriculture research and extenslon. In: Parham
WE, Durana PJ and Hess AL (eds). lmproving
degraded lands: promising experiences from
South China.  Honolulu:  Bishop Museum.

Prol. Luo Shiming, Agroecology Research
Laboratory, South China Agricultural University,
Guangzhon 510642. P.R. of  China.

Review of research
he concept of ecological agriculture
in China is based on the aoroeco-

I systems approach combining
design and management according to
economical, ecological and systems theo-
ries. The goal of ecological agriculture is
sustainabil ity both economically and eco-
logical ly .  S ince 1978 some 1,200 ecologi -
cal model farms have been set uo in
China. Under high population pressure
and scarce resources, vil lage leaders and
researchers are moving in this direction. A
review of activities so far shovvs some
major obstacles in research and extension
to further spread the idea.

The multitude of components and
their functional relationships involved in a
system approach put a serious constraint
to analysis. Moreover, site-specificity
make it diff icult to translate insight from
one site to another one where circum-
stances may differ.

General standards to assess the over-
all performance of an agricultural system
do not exist. Performance depends very

much on the goals defined. Goals need
not necessarily be oriented towards maxi-
mum profit. They can emphasise environ-
mental stabil ity maybe even more than for
example food production in case a region
can buy food from other regions in
exchange of industrial products.

The time for transition from conven-
tional to ecological farming usually takes
three to five years or double when the
establishment of commercial fruit growing
is to be included. lt proved to be diff icult to
hold research teams together for such a
long period.

New systems are not easily adopted.
First, because often they are too compli-
cated for farmers who have soecialised
themselves in the past years. Second,
because frequently such systems have
been designed only according to the fea-
sibil i ty of the systems themselves.
lgnoring the social and economic environ-
ment, they could not perform up to the
realistic exoectations of farmers.

Investment strategies to decrease stress in farm systems

Elforts to increase production in agriculture
often lead to stress. The natural, social and
financial buffers of the system are weakened,
symptons of degradation become visible and
regeneration of the system becomes ditficult.
Where stress gets serious, the system beco-
mes more and more vulnerable and ultimately
will collapse. Production decreases, or farm-
ers may even have to stop production com-
pletely (Fig 1).
Soil erosion, mining of soil fertility, loss of pro-

tective perennial biomass, erosion of genetic
diversity, increasing variability in yields due to
e.g. increasing problems with pests, droughts
or f loods, labour migration, increasing work
load for women and other social phenomena
such as weak health oi the household mem-
bers and alcoholism are important indicators
for stress and degradation of the farm and live-
lihood system.
Stress can be caused by many processes

such as decreasing profitability due to unfa-
vourable prices of agricultural products, inputs
and labour, fragmentation of holdings and
need to increase production due to population
growth, unfavourable and unpredictable poli-
cies or changing cl imate.
To decrease stress and repair degradation,

jnvestments in stabilisation (to stop degrada-
tion) as well as in regeneration and often in
intensilication will be needed. For regenera-
tion of the land, to decrease risks and to cre-
ate favourable conditions tor further intensifi-
cation, management of the natural resource
base has to be improved by: e.g. water and
soil  conservation, enhancing soi l  l i fe, impro-

ving microclimate and water availability.
Where soil fertility has been depleted serious-
ly, inputs of nutrients may be needed to bring
the system on a higher production level again.
Where inputs are economically not profitable

or are nol available, intensification has to be
achieved by increasing the efiiciency of the
use of the locally available resources. This can
be done by e.g. selecting the best varieties
and breeds, concentrating water and nutrient
resources (water and nutrient harvesting), nitr-
ogen fixation and nutrient mobilisation. Also by
increasing functional diversity and the level of
integration of the farm system the total pro-

F igure  1 .

Phase 1: sustainable agriculture
Phase 2: increasing stress and

stagnating growth in production
Phase 3: collapse of the farm system and

fal l  in production
Phase 4: stabi l isat ion
Phase 5: regeneration and intensification
Phase 6: further intensif icat ion

duction (not necessarily the marketable part)
of the farm can be increased. This can be done
by using plants and animals which are com-
plementary in space, time and labour need
and which support each other by creating
favourable growth conditions or which coope-
rate with each other in input - output chains. An
important precondition is that nutrient balan-
ces are maintained to prevent that these
improvements lead to more efficient depletion
of the system. Where serious nutrient deple-
tion has taken place and fast effects are nee-
ded, external nutrient inputs (natural or chemi-
cal) have to be used to bring soil fertility at an
acceptable level again.
As farmers generally have limited funds and

labour to invest in their farm systems it is
important that dips in production and income in
the investment phase are minimal. Therefore
investment strategies are needed which com-
bine intensification and regeneration, have
fast economic effects, decrease risks and
strengthen the ecosystem.
The article by Von der Weid (p3) gives an

example of how a farmer community analysed
its actual situation and experiences with ditfe-
rent techniques and developed investment
strategies-

Free interpretalion from: Chandy KT et al. 1993.
Matching poverty alleviation with sustainable
land use. The Hague, ICCO/DGIS programme eva-
luations No. 44.

Coen Heijntjes
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Field experience with LEIS4
This article presents the findings of
field surveys in the Philippines and
Ghana to analyse the applicability of
Low- Extern a I-l n put and S u sta i n able
Agricultural (LEISA) techniques and
their contribution to sustainability of
farm systems in different field
conditions. Although success has
been demonstrated in many cases,
serious limitations are indicated as
well. Successful experiences seem
mostly limited to small areas with
specitic (tavourable) conditions and
often refer to a limited time period,
whereas on a regional scale
considerable variation seems to
occur. Experiences with LEISA
techniques are seldom analysed in a
systematic way, which makes it
difticult to come to consistent
conclusions concerning their
rep I i cab i I ity. The pre-eva I uation
survey of ILEIA, carried out by Matrix
Consultants in 1992, provided an
opportunity for analysis.

Jan-Joost Kessler
and Margreet Moolhuijzen

I n order to systemise experiences, sites

I where LEISA techniques were applied
I were characterised. in relation to each
other, by the following factors:
. ECO- and ECO+ refer to the ecological

production potential of a certain area.
Roughly, it can be said that in ECO- are-
as rainfall and/or soil fertility allow no
more than one reliable crop per year,
whereas in ECO+ areas at least one
reliable crop may be produced.

. ECONO- refers to areas with poor eco-
nomic conditions, such as poor infra-
structure, low purchasing power, poor
and remote markets, little industrialisa-
tion and low availability of external
inputs. ECONO+ refers to areas with
favourable conditions in this respect.

Much of the information and exoeriences
were obtained during two field missions,
prepared and executed together with
Vickee Garcia-Padil la of the Phil ippine
NGO AGTALON, Pascal Atengdem of the
University of Ghana and Malex Alebikiya,
coordinator of ACDEP (Association of
Church Development Projects in Northern
Ghana). The Phil ippines represented a
predominantly ECO+ area in which exter-
nal inputs, l ike chemical ferti l isers and
pesticides, are used intensively (High-
External-lnput Agriculture, HEIA). Ghana
represented a predominantly ECO- area
in which external inputs are hardly used
for economic reasons (Low-External-lnput
Agriculture, LEIA). In the Phil ippines

2 4  . l t E l A  N E w s L E T T E R . g 3 .

LEISA techniques are mainly used to
replace external inputs and to protect the
natural resource base. In Ghana LEISA
techniques are mainly used to increase
production, to decrease climate and pest
related risks and to protect the natural
resource base. ln both countries NGOs
and projects dealing with LEISA tech-
niques were visited. Farmers were inter-
viewed, results in the field were analysed
and in-depth discussions were held with
various development agencies (NGOs
and GOs). The impact assessment con-
centrated on four clusters of LEISA tech-
niques: maintenance of soil fertility, soil
and water conservation, agroforestry and
integrated pest management.

Influencing factors
One of the main conclusions of the survey
is that the applicability of LEISA tech-
nioues seems to be related in the first
place to site-specific factors. Other factors
that seem to be imoortant are:
. production and income dip during the

transition period
. land tenure security
. labour requirements
. government policies
. gender related factors
. availability ol appropriate information
. negative experiences with HEIA (eg

pesticides on health)

Farmers in the Philippines apply contou hedge-
rows as they increase the productivity as well as
the ecological stability of the land.

. increasing indebtedness of farmers (eg
due to increasing prices of external
inputs)

. other supportive services offered by
agencies promoting LEISA.

Potentials and constraints: ECO+
In ECO+ areas many farmers apply LEISA
techniques and many NGOs promote
them. Experiences showed that these
techniques have the potential to:
. restore and maintain the soil as biologi-

cal system, enhance soil fertility and
recycle nutrients

. reduce climate and oest related risks

. improve the efficiency of chemical ferti-
liser use and replace chemical pesti-
cides and herbicides and thus reduce
the need for costly and hazardous exter-
nal inputs, increasing self-reliance and
independence of farmers.

As such, LEISA techniques showed con-
siderable potential to contribute to sustain-
ability of farm systems in ECO+ condi-
tions. Techniques such as bioferti l isers,
agroforestry, contour hedges, biological
weed control and natural oesticides are
being used successfully. However, the
introduction of LEISA techniques is often
followed by a period during which produc-
tion and income decrease. The field sur-
vey showed that in both ECO+ and ECO-
situations slow results and the inability to
bridge this production dip was perceived
as a serious constraint. In ECO+ areas,
where regeneration processes are rela-
tively rapid, the production dip during iran-
sition from conventional HEIA towards
LEISA is relatively l imited.

In ECO+ areas the major ditficulties to
successfully apply LEISA are mainly relat-
ed to factors such as land tenure, politics
and (macro) economic factors. For exam-
ple, GOs commonly subsidised or provid-
ed favourable credit systems for external
inputs, organised (military) opposition to
community organisation, corrupted LEISA
enterprises, maintained unfavourable land
tenure policies, or supported large traders
frustrating small-scale farmers' enterpris-
es. Particularly the Phil ippines provided
several examples of GOs opposing NGOs
and farmers' organisations unti l, some-
times, the success of a LEISA technique
could no longer be denied. Polit ical and
economic constraints on LEISA are close-
ly related with international economics
and GO politics supported by the interna-
tional community. These factors are large-
ly beyond the influence of agencies imple-
menting LEISA.

Opposing forces
When looking at the relationship between
economic conditions and applicabil ity of
LEISA techniques, two opposing forces

!
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A techniques
are important. On the one hand, LEISA
techniques seem more applicable under
ECONO+ conditions, because of:
. the availability of agro-industrlal wastes

to be used by resource-poor farmers to
boost agricultural production through
LEISA techniques (eg upland farmers
using lowland or urban wastes

. better infrastructure, higher levels of
organisation, education and health ser-
vlces and a higher purchasing power,
including the demand for eco-products.

On the other hand, ECONO+ conditions
disfavour the applicabil ity of LFISA tech-
niques because of:
. better opportunities for off-farm employ-

ment
. more effective HEIA campaigns and

opposition to LEISA.

Potentials and constraints: ECO-
Because the natural resource base of
ECO- areas is poor, genetic diversity is
low, climate related risks are high and
regeneration processes are slow, LEISA
techniques need to be adapted to more
natural constraints. Food and supporting
crops (trees, shrubs, creepers and grass-
es) strongly compete for limited resourc-
es: land, nutrients, water, l ight and labour.
High labour inputs (eg for building stone
ridges or composting) and time (slower
processes) may be needed to obtain
results. Rehabilitation of degraded land
takes relatively long, required investments
are large, whereas short-term benefits are
often uncerlain. Poor farmers, who often
live in ECO- areas, can not afford to
increase labour inputs in their farm system
without direct returns, particularly where
labour is seasonally or permanently
invested in otf-farm activities. These fac-
tors often make it difficult, especially for
poor farmers, to apply LEISA techniques
in ECO- areas.

Be careful!
The survey showed that, especially in
ECO- areas, application of LEISA tech-
niques was not always successful. LEISA
techniques, therefore, should be used with
great care because, for example,
. production increases are often onlv

local and the result of a more effective
concentration and/or exploitation of
scarce resources. lf resources are not
systematically conserved this can easi-
ly lead to further depletion and thus a
drop in production.

. production increases can result from a
disproporlionally high use of scarce
resources by farmers who successfully
implement LEISA. This may reduce
access to such resources for other farm-
ers or land users such as pastoralists

. where profitable off-farm activities are
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an option, labour investments in LEISA
techniques are less likely to be made.
Therefore, a system and regional
approach should be applied when evaluat-
ing the potential of LEISA techniques to
enhance sustainability of farm systems.

The PTD approach
The Participatory Technology
Development (PTD) approach has numer-
ous benefits when compared to the "top-
down" approach which predominated for
a long time. However, during the field sur-
vey several constraints were mentioned
hindering its proper application:
. it is t ime consuming, both for extension-

ists and farmers.
. it requires a relatively high level of train-

ing of the extensionists, which is seldom
encountered with NGOs.

. on-farm demonstrations are seldom
properly executed over a sufficienfly
long period of time to draw firm conclu-
sions.

. awareness increases that, particularly
in ECO- areas, profound knowledge of
indigenous (traditional) farming systems
contributes little to the development of
solutions to current problems (scale and
character of the problems being of a
new order of magnitude)

. the potential of PTD to motivate farmers
is strongly related to the possibiliiles to
obtain short{erm results.

As a result of these constraints, several
observations were made of NGOs intro-
ducing LEISA techniques in a rather top-
down way, because they lacked the
required staff and necessary knowledge
and aimed at quick results.

Gender
Whereas the field survey showed that
women were more rapid in adopting new
LEISA techniques, both NGOs and GOs
were still mainly staffed by men and orient-
ed their activities at men. Constraints of
LEISA techniques affect women more
then men: women generally own less land
than men, labour constraints are more
pressing and women have less control
over the profits of their investments in
LEISA activit ies. On the other hand, in

In Ghana many famers still see organic fertitisers
as ft e basis for soil fertility management.

Ghana, some women's groups appeared
relatively effective in applying LEISA tech-
niques and in managing their profits.

Spreading information
The availability of technical information
and examples of successful applications
are important aspects motivating farmers
to adopt LEISA techniques. These are
most seriously lacking in ECO- areas and
in areas where ECONO- conditions pre-
vail. On the other hand, in ECO+ areas
there is often an ovenruhelming amount of
information on HEIA, which is diff icult to
counter by low-budget NGOs.

Conclus ions
Under ECO+ and ECONO+ conditions
LEISA techniques showed potential to
enhance productivity and ecological sus-
tainability of farming systems as well as
improve the economic situation of farm-
ers. However, under ECO- and ECONO-
conditions it proved difficult to improve the
economic situation of farmers by other
means than production increase resultino
from a more intensive use of renewabl6
resources, thus risking to affect ecological
sustainabil ity.

Regeneration of degraded land, for
which LEISA techniques are often applied,
may be feaslble only if funding agencies
are wil l ing to substantially support the
farmers involved, because short-term
results cannot be exoected 

I

This anicle is based on:
Kessler JJ and l/oolhuijzen M (forthcoming). Low-
External-lnput Sustainable Agriculture in the
tropics: expectations and realities. In: Netherlands
Journal of Agricultural Sciences.

Jan-Joost Kessler en Margreet Moolhuiizen.
Matrix Consultants in Development Management,
Korte Jansstraat 7, 351 2 GM Utrecht, Netherlands.
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Recently, NGO programmes in lndia
sponsored by ICCO (lnter Church
Organisation for Development
cooperation) have been evaluated.
The study focused on landuse
programmes in semi-arid and sub-
humid regions. Ifiis article addresses
the study's core question: "What is
and can be the role of NGOs in
matching sustainable landuse with
the alleviation of deteriorating living
conditions of the rural poor, giving
due weight to differentiating factors
such as gender and socio-economic
status?"

KT Chandy, Peter Laban,

Ren6 Mevis and Edith van Walsum

o assure ecological and socio-eco-
nomic sustainability of natural
resource use, local populations

need to actively participate in managing
these resources. Such involvement
depends on to what extent they really feel,
accept and can take responsibility
(accountability) for the protection and
management of land, water and trees in
their direct village environment.

For people to feel responsible for their
environment, a number of conditions have
to be met. To a large extent, these condi-
tions determine the strategies and policy
instruments needed. Basic conditions are
(see Fig 1):
. Guaranteed property and usufruct

rights. Customary law systems to use
common resources are in many cases
disintegrating. They are often only part-
ly replaced by formal laws which recog-
nise only little responsibility at local lev-
els. Usufruct and property right for indi-
viduals and community organisations
need to be made more explicit in formal
legislation (land reform, forest codes,
water use rights, etc). Such formal leg-
islation could in many cases be inspired
by local customary law systems.

. Appropriate skills. People need to feel
competent and have the right skills to
undertake activities leading to sustain-
able management of natural resources.
There are often rich sources of local
indigenous knowledge and skills as a
basis for such management. This
knowledge is often underestimated and
should be given much more attention.
However, in many other situations
socio-economic and environmental
conditions are rapidly changing, render-
ing indigenous knowledge less appro-
priate.

. Existing economic and other benefits.
Protection and management of natural
resources has to take into account the
multiple interests of local people.
Interests can differ in nature, ranging
from religious or cultural to subsistence
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and economic. lf these interests are low,
local people will refrain from investing
time, effort and money in management
activities.

Claim making power
To enhance a sense of responsibility at
local level and to promote processes that
help fulfil these basic conditions, strong
village organisations are crucial. lt is
extremely difficult for individuals to secure
the necessary rights of landownership,
land tenure, usufruct, access to water,
credit government schemes, information,
etc., especially in the complex social and
political context of. India. Organising
strong village groups with similar interests
then becomes a necessity to increase
their claim making power and to acquire
sufficient autonomy and independence.
NGOs can play an important role in
strengthening and consolidating village
organisations.

Specific tasks for NGOs
NGOs should be able to carry out the fol-
lowing three basic tasks in order to suc-
cessfully implement environmental pro-
grammes:
. Functional education, awareness rais-

ing and strengthening of village organ-
isations. NGOs prove to be essential in
increasing the target group's own poten-
tials and claim making capacities to
change their socio-economic conditlons.
This gives them the feeling that they can
take resoonsibilities in their own hands
and that they do not need to depend on
others (higher cast families, bigger land-
owners, government or NGOs).

. Transfer of appropriate knowledge and
technologies on sustainable land use.
NGOs should facilitate the target
group's own experimenting and
research to find solutions for technical,
organisational and socio-economic
problems related to sustainable land-
use. NGOs have to offer new technolo-
gy options, adapted to the target group's

physical and socio-economic condi-
tions. NGOs can also play an important
role in providing the necessary training
in those solutions that seem viable to
the target group as well as NGO staff.

. Intermediary role. NGOs could serve as
intermediaries and facilitators to acquire
needed (political) support from govern-
ment, banks and other institutions.

NGOs need to be extremely competent in
the technical sense, but they also need
social/methodological skills to develop
alternative farming practices with farmers
in a participatory manner.

Gonstraints at NGO level
Sustainable landuse programmes imple-
mented by NGOs could certainly benefit
from a more integrated approach. Not only
sectoral programmes like community
development, health, landuse and educa-
tion should be better coordinated, but
attention should also be given to a more
comprehensive area or watershed
approach, increasing the impact of other-
wise isolated interventions.

Still more has to be done to really con-
solidate village organisations. Especially
the effective participation of women and,
as a prerequisite for this, the development
of strong women's groups deserves atten-
tion. Further development of programmes
for socio-economic development like off-
farm employment and sustainable land-
use would help existing village groups
focus on concrete actions and give them
practical reasons to exist.

The position, role and knowledge base
of village level workers is often unclear or
weak and this makes effective implemen-
tation of complex and demanding pro-
grammes often difficult. Although their role
is crucial, it needs rethinking in view of
pedagogic and technical qualifications
required. Especially the technical knowl-
edge base of both village workers and
supervisory staff is a major problem within
many NGOs.

Beside these internal constraints, one

su
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INDIA

stainable land use: the role of NGOs
I 

has to recognise that NGOs, even in India,
I have only l itt le influence on the whole
I social, institutional and polit ical environ-
I ment. Although NGOs take their role of
I intermediaries between target groups and
| 9overnment and banking institutions very
I serious, their own clalm making power i i
I rather limited. Therefore, there is a strono
; 

need for more intensive networkini
I ar.nons environmental and developmeni
I oriented NGOs in India to lobby foi more
I sustainable landuse policies.

J NGOs' access to government funds is
I problematic, mainly due to constrainino
I bureaucratic procedures, but ats6
I because of the very justified concern not

to getmixed up in counterproductive polit_
ical influences.

Another major constraint is the difficulty
to secure long{erm funding from govern_
ment and external donors. Long_term
commitments are needed if programmes
with essentially long-term effectJ have to
be implemented.

lmplications for NGO approaches
The development and exteniibn approach
of NGOs should have the following char_
acteristics:
. A good analysis of the agroecological

situation of the target area, the pote-ntiat
for sustainable landuse at different tech_
notogy and investment levels and an
analysis of the socio-economic and oen_
der constraints.

. Developing appropriate solutions
together with farm households, balanc_
ing short-term benefits with long_term
environmental and socto_economic
benefits.

. Emphasis on gender issues, l ike divi_
sion of labour and responsibil i t ies.
men's and women's parlicipation in
decision making and possible differenc_
es between benefits derived from the
activities.

. Close coordination between ditferent
programmes at village level.

. Integrated teams at grassroot and
supervisory level. Although each mem-
ber brings in her or his specialised
knowledge, all should have sufficient
knowledge in other fields (health, edu_
cation, land use, etc.).

. Appropriate rewarding and supervision
tor vtllage level workers.
An area approach that facilitates
involvement of secondary target groups
on a differential basis.

. A comprehensive training programme
to cater for insufficiencies in knowledoe
and to facilitate the extension upproa6h
outlined earlier.

The issue of sustainable landuse develoo_
ment can not be tackled at local level
alone. Government and other formal insti_
tutions have to take their own responsibil_
it ies.

Government policies
Despite India's progressive legislation, it
was concluded that the overall effect of
government policies can be characterised
as short-term and mere production_
increase oriented, unsustainable in the
rong run and overexploit ing natural
resources. The result is that the main tar_
get groups of Indian NGOs are hardlv
encouraged to invest in necessary
improvements. Changing this situation for
the better is of course a long and difficult
process, targely dependent on main_
stream politics. NGOs can, in a construc_
tive way, through demonstration and criti_
cat cooperation, help the government to
implement their own programmes. As
intermediary organisations they can,
where policies permit, facilitate links
between village groups ano government
servtces, e.g. creating markets for seed_
lings raised in vil lage nurseries, combinino
employment schemes with reforestatioi
on State Forest lands, making common
lands available for tree planting, making
government lands available to landlesi
families. NGOs could also put pressure on
government institutions to promote sus_
tainable landuse models, based on own
field experiences and careful analysis of
the potential. Stronger inteiaction
between NGOs and government, howev_
er, should also be rooted in strong village
level organisations.

Conclusion
Achieving sustainable land use with verv
marginal groups in Indian society is not at
all easy. There are considerable con_

straints in all domains from environmental.
socio-economic, socio-cultural and organ_
isational, to constraints at governmenipol-
icy levels.

Nevertheless, the study team feels that,
without expecting quick results, NGOs in
India have the leverage to achieve such a
comptex and demanding objective. This
opinion is based on the dedication and
often strong organisation of a number of
NGOs, and on the remarkable results
already obtained in relatively shor,t periods
in the organisation of their target groups
which are often very backward and livino
outside the economic mainstreaml
lmportant progress can De noted in
rncreased claim making capacity of the
target groups. Women,s involvement in
this process is still limited, but the progress
made in this regard should be n-oteO.
However, the long-term processes started
by these NGOs both in social and political
awareness raising, claim making capacity
and sustainable landuse needs-importani
support from Central and State
Governments in India and in a comple-
mentary way from external donor aoen_
cies in India as well as abroad.

t

The methodology of the study was based
on a combination of rapid rurat appraisal
and problem analysis workshops. The
9.9ncent of carrying capacity was used to
tilustrate links between degree of tand
degradation, required tand ise activities,
farm-househotd dynamics and fundino
modalities for investment in sustainabie
land use. Participatory field workshops as
well as.a two-day generat policy worishop
proved to be crucial elements of the study,
fgcllrtating a learningiogether proceis
Detween staff and the studv team.
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.CUBAo

Converslon
When trade relations with the socialist
countries collapsed, pesticide imports
dropped by more than 60%, fertiliser
imports by 77% and the availability of
petroleum for agriculture dropped by half.
Food imports also fell back by more than
half. Suddenly, an agricultural system
almost as modern and industrialised as
that of California in the USA faced a dual
challenge: the need to essentially double
its food production while decreasing its
use of external inputs by more than half
and at the same time maintaining export
crop production.

Cuba today is undergoing a large-scale
conversion from export oriented, external-
input dependent conventional agriculture
to self-reliant, knowledge intensive organ-
ic and low.external-input agriculture.
The Alternative Model, as put forward in
Cuba, promotes crop diversity rather than
monoculture, organic ferti l isers and "bio-
fertilisers" instead of chemical ones and
biological conlrol and "biopesticides"
instead of synthetic pesticides. Tractors
are replaced by animal traction and plant-
ing is planned to take advantage of sea-
sonal rainfall patterns in order to reduce
reliance on irrigation. This shift requires
the reincorporation of the population into
agriculture, through both their labour as
well as their knowledge of traditional farm-
ing techniques and their active participa-
tion in the generation of new, more appro-
priate farming systems.

Fortunately, Cuba was not totally unpre-
pared to face the critical situation that
arose after 1989. lt had, over the years,

emphasised building up human resources
and therefore had a cadre of scientists
and researchers who could come forward
with innovative ideas to confront the crisis.
At the beginning of the 1980s, within the
agricultural ministry and the universities
there were scientists who criticised the
Cuban conventional model of agricultural
development for its dependence on for-
eign inputs and its tendency to produce
environmental degradation, like pesticide
resistance and soil erosion. At a relatively
early date scientists began to reorient their
research toward alternatives, such as bio-
logical control of insect pests and biofefiil-
isers. In 1985, after many years of
research, those efforls were transformed
into a major campaign and biological con-
trol began to replace pesticides as the
conceptual basis for pest management.

After 1989, the new state policy to
develop alternative agriculture increased
the focus on integrated pest management
like never before. By the end of 1991, an
estimated 56% of the crop land was treat-
ed with biological controls, representing
savings, after reduction of costs, of US$
15.6 mill ion per year. The areas that
received most attention in the last few
years have been the development and
mass production of bioinsecticides based
on insect pathogens such as Bacillus thu-
ringiensis (to control eg. Plutella xylostel-
/a [diamond-back moth], Erinnyis ello,
Heliothis virescens and Mocis sp.),
Beauvaria bassiana (to control
Cosmopolites sordidus [banana weevil],
Cylas formicarlus [sweet potato weevil],
Lissorhoptrus brevirostris in rice and
Diatraea saccharalis in sugarcane),
Verticillium lecanii (to control Bemisia tab-
aci [white fly] in a wide range of crops) and
Metharhizium anisopliae (to control C.
sordidus, L. brevirostris, several Mocis
sp., P. xylostella, D. saccharalis, and
Galleria mellonella [greater wax moth in
bee hivesl).

Mass production of insect natural ene-
mies (mainly parasitic wasps
[Trichogramma] and flies lLixophag dia-
traeael) is also being developed. The
Cubans have pioneered the use of preda-
tory ants (Pheidole megacephala) to con-
trol the sweet potato weevil (see box).
Most recently they have worked on tech-
niques based on mass release of sterile
males to suppress pest populations, but
this is still being researched. The develop-

Mass production of insect natural
enemies such as parasitic wasps
is being developed in Cuba.

Source: lnsect Pest Control by B.Kumar

Guba's nationwide experin
ln November 1992, a 20 member
international scientific delegation
organised by "Global Exchange"
travelled to Cuba. The purpose of the
mission was to report on changes
that had taken place in Cuban
agriculture since the 1990 collapse of
the nation's trading relations with the
soc i al i st cou ntries. The fol lowi n g
information is based on the report of
this mission'Two Steps Backward,
One Step Forward. Cuba's Nationwide
Experiment with Organic Farming"
edited by Peter Rosset and Medea
Benjamin.

Peter Rosset and Medea Benjamin

I efore the collapse of trade relations
Jf with the socialist countries, Cuba's
Jeconomy was characterised by
rapid modernisation, a high degree of
social equity and welfare and strong exter-
nal dependency. Cuban agriculture was
based on large-scale, capital intensive
monoculture of agroexports and heavily
depended on imported agrochemicals,
hybrid seeds, machinery and petroleum.
Some 80% of agricultural land was culti-
vated by relatively large state farms.
Because of the favourable terms of trade
for sugar Cuba got from the Soviet Union,
its production far outweighed that of food
crops. ln the Cuban diet, 57y" of the total
calories was supplied by imports. lmport
coefficients for fertilisers, pesticides, her-
bicides and animal feed were hiqher than
90"/".
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CUBA.

hent with organic larming
ment of natural pesticides based on plant
extracts has grown in recent years, with
particular interest in the neem tree. Finally,
research on and use of chemical oesti-
cides sti l l  continues, but to a l imited
oegree.

A network of 218 Centres for the
Production of Entomophages and
Entomopathogens was built for decentral-
ised "artesanal" production for local use
on smaller farms. A network of over 30
brewers' yeast factories is being parily
converted to mass produce biopesticides
on an industrial scale for the state larms
and large cooperatives.

Integrated Soil Management
Before switching to alternative agriculture,
little was done to protect the soils from ero-
sion, loss of fertility, salinisation and other
forms of degradation. This is no longer the
case. There is now great concern for
implementing a sound and effective soil
management programme that includes
minimum ti l lage, rational ferti l iser use, use
of soil amendments, crop rotations and
cover crops. Efforts to maintain and
improve soil fertility have been based pri-
marily on organic amendments and biofer-
tilisers. Crushed zeolite rock is also part of
the programme. Composting is now com-
mon. Urban garbage is increasingly col-
lected, processed and used. Velvet
beans, cowpeas, soybeans, sorghum and
Sesbania are some of the green manures
used in rotation programmes.

Nitrogen-fixing microorganisms, such
as Azospirillium, are used to increase
nitrogen availability to crops. Bacteria
from the genus Rhizobium are used for
legumes; Azotobacter is used for non-
symbiotic N-fixation in grasses, including
sugarcane. By 1991 the production of
Azotobacter reached a level of 5 million
litres, which provided 40-SO% of the nitro-
gen needs of non-leguminous plants.
Widespread use of bacteria of the genus
Bacillus to promote the solubilisation of
phosphorus is also unique to Cuba.

A vermicomposting programme started
in 1986. Now there are 172 vermicompost
centres that produced 93,000 tons of
worm humus in 1992. The recycling goal
at large pig farms is zero waste discharge.
Liquid and solid waste is treated and used
for a series of applications, including ver-
micomposting, biogas production, feed
supplement, aquaculture and waterhya-
cinth growing to use as protein-rich animal
food.

Labour mobilisation
The alternative model poses a dilemma
for Cuban planners. While Cuban societv
is highly urbanised, currenily available
technologies for organic farming require
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more labour than the conventional oractic-
es they replace. Nowhere is this more
obvious than in the national substitution of
oxen for tractors, though other practices
are more labour intensive as well. The
shon-term strategies in place to counter
this problem include short- (2 weeks) and
medium-term (2 years) voluntary service
mobilisations of urban workers to provide
supplementary farm labour and experi-
mentation with both moral and financial
incentives tied to productivity. They also
nave a new programme designed to pro-
mote the re-creation of a more intimate
relationship between farm labourers and
the land they work. Long-term efforts are
geared toward the creation of attractive
new communities in the countryside.

which offer better housing than in the cit-
ies. lt is hoped that these new commu-
nities will at least stabilise rural popula-
tions, if not actually reverse the trend
toward rural-urban migration.

Farmers participate
The de-emphasis of capital- and energy-
intensive technologies requires new rela-
tionships between scientists, extension
agents and farmers. The pre-existing role
of scientists as generators of innovative
technology packages and extension
agents as conduits of their delivery to
farmers is clearly changing in favour of a
partnership between the three in the
development and dissemination of new
approaches. Towards this objective the
Ministry of Agriculture now sponsors farm-
er-to-farmer and farmer-to-extension-
isUscientist workshops in the provinces.
Farmers from different regions facing sim-
ilar problems are brought together for
information exchange. The objective is to
. make technologies locally adapted or

developed by farmers known to a broad-
er audience

. facilitate the exchange of farmer knowl-
edge of techniques and practices suc-
cessfully used in other regions with sim-
ilar crop complexes and

. promote scientific research and devel-
opment of promising low-external-input
innovations.

Cuban scientists have become increas-
ingly dependent on farmer innovation and
experimentation for research directions
that complement their efforts to develop
promising organic farming practices as
well as adapt techniques developed out-
side the country.

Lessons for other countries
The mission of agricultural scientists and
environmentalists concluded their report
by stating that the experiment on agricul-
tural alternatives currently undenivay in
Cuba is unprecedented, with potentially
enormous implications for other countries
suffering from the declining sustainability
of conventional agricultural production.
They therefore recommend to pay close
attention to the lessons we may learn from
both successes and failures in Cuba.

r

Reference
- Rosset P & Benjamin M. 1993. Two steps back-
ward, one step forward. Cuba's nationwide
experiment with organic agriculture. Global
Exchange, 2017 Mission St. Rm. 303, San
Francisco, CA 941 1 0, USA. 67 pp.

Information on organic agriculture in Cuba
Ing. Roberlo Garcia Trujillo, Asociaci6n Cubana de
Agricultura Orgenica, Tulipdn No. i 01 .l , el47 y Loma,
N.Vedado, La Habana. Cuba

Biological control using ants
Based on an old practice of peasant
farmers, Cuban researchers studied and
further developed an elaborate and
unique system of biological control of
Cylas formicarus (sweet potato weevil)
using the predatory ant Pheidole mega-
cephala. The management system
includes the establishment of reservoir
areas where the ant is naturally abun-
dant. In these areas, usually forested
patches or areas with perennial crops, all
pesticide application is prohibited. p.
megacephala colonies are transported
from the reservoirs to the fields where
sweet potatoes are planted. Colonies
are transferred in a variety of ways. A
common one, requiring high labour
input, is the use of banana stems.
Banana stems are cut into pieces, which
are placed on the ground in the reservoir
area. Stems are baited with honey or a
sugar solution and covered with a wet
cloth or with banana leaves. Honey and
humidity attract the ants which proceed
to move their colonies to the stems.
Colonised stems are then transferred to
sweet potato fields where they are
exposed to the sun, causing the stems to
dry out and forcing the ants to relocate
and construct their nests in the ground.
Once there, P. megacephataprey on C.
formicarius larvae.
This method controlled close to 99% of

the sweet potato borer in the Pinar del
Rio Province, with lower production
costs and higher yields per hectare. The
same control method is used in plantain
production against the black plantain
weevil (Cosrnopolites sordldus), using
P. megacephala and Tetramorium gui-
neense.
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The ILEIA Newsletter g3/2 locused on "Cutting back on chemicals" in (former) Green Bevoluti1n areas. Beaders were asked to rellect
on the content, to question its conclusions and to respond with arguments based on their own praclical experience. A compilation ol
the reactions ol lourteen readers is given below. ln general, the responses (mostly from Africa) contirme(t the anatyses piesented in

Newsletter 93/2. We were glad to receive constructive criticism in lhe lorm of complementary views and experiencei. Wi wouttt tike to
encourage yqu as a reader again to c|ntinue to send in your reactions and experiences 0n this theme. They may lorm the basis for a

next issue that canies on to deepen the important theme of the luture role ol chemicals in making agricullure more sustainable. If you
are inlerested to receive a tull copy of (one ot) the article(s), please lorward ynur request to Lila Felipie at tLEtA.

Goming back on chemicals

While conf irming Andrew Wardel l 's analysis
on decl ining yields of hybrid maize in Njombe
District, Jo Thomas, working with the NG0
C0NCERN in l r inga, Tanzania, highl ights in
her article Building on farmer's knowledge
the failure of research and extension systems
to focus on the majority of resource poor
larmers. C0NCERN has targeted its agricultu-
ral extension to the constraints of resource
poor farmers by focusing on low-cost, low-
risk interventions that build on traditional
knowledge. Jo wri tes: " ln lsmani and
Malangali Division maize has displaced tradi-
t ional crops such as sorghum, mi l let  and cas-
sava as the dominant and preferred crop. An
evaluation of the ismani project conducted in
1991 compared the net income and return to
man-days for maize farmers at different per-
formance levels on 0.4 ha: non-project small-
holders, LEISA farmers and high-input farm-
ers. Economic return to man-days are highest
for the high-input system, fol lowed by LEISA.
However, attoday's prices, the return to man-
days is highest for the LEISA approach." (Jo
Thomas, P0 Box 701, l r inga, Tanzania)

0derinde Maidele Soj i  f rom lbadan, Nigeria
stressed that "the Newsletter did not report
0n any case of yield decrease after farmers
reduced mineral fertil iser and/or synthetic
pest ic ides, which often happens though.
Cutt ing back on chemicals has become pos-
sible ln lddo, the local government area of
Oyo State, and in other areas of Nigeria due to
a recent increase in the cost of chemical fer-
t i l isers and herbicides in addit ion t0 the 0rob-
lem of t imely supply.  Most farmers in this
area have taken to poultry keeping for eggs as
i t  br ings more and instant income. Poultry
dung is used on nearby farm land, weeds are
biological ly control led by plant ing sweet
potato between the maize. In some cases
leguminous cover crops are planted between
the crops. Cowpea usually follows maize.
Indigenous resistant varieties of seeds are
usually preserved by the farmers for their bet-
ter harvest per hectare. All grains are usually
treated with Apron plus before planting to
prevent fungal attack. Mixtures of pesticides

are n0 l0nger used in spraying cowpea, only
a single insecticide (Decls) which is said not
to have any residual effect. Yields of maize
have increased from about 2.5 to 4-4.5 I/ha:
cowpea from 1.6 Io 2.25 t /ha." (0derinde
Maidele Soj i ,  P0 Box 982, Agodi,  lbadan, Oyo
State, Nigeria)

P Bhattacharya of the Regional Biofertil izer
Development Centre in India writes: "Despite
several c0nstraints, organic farming based on
biological N{ixation can offer an economical-
ly attractive means t0 reduce the use of cost-
ly chemical fertil isers. Biofertil iser cannot
replace them ful ly,  but i t  can supplement i ts
use substantially. 80-90% of the N-demand
of legumes can be met by Rhizobiumandl0-'l 5% of N-demand cf cereals and vegetables
can be furnished by other biofertil isers. In
India, the present biofertil iser consumption is
1500 t  and the demand is increasing every
day. Under rainfed conditions, the use of bio-
fertil isers is widely accepted. Farmers can
save Rs.700-1500 per ha, depending on the
crop and biofert i l iser."

Ghemical fert i l isers
Jepshi Midang Yonbish, who taught at Boys
Secondary School in Gindir ,  Nigeria shared
the outcome of an experiment comparing the
yield of yel low maize, using organic manure
f rom poultry and chemical fertil iser. "l had an
acre of land and divided it in two eoual oarts.
After the rain had established, I cultivated the
two parts and planted the yellow maize the
same day. 0n one plot I  used only chemical
fertil iser in two doses. lt yielded 325 kg maize
per half acre. The other plot received poultry

manure with 3 kg NPK added to i t .  This ptot
only received one dose and gave a yield of
311 kg perhalf  acre. Looking atthetwo plots,
one would not make any obvious distinction
between the maize plants. Now that the price
of chemical fertil iser has made it out of reach
for smal l  farmers, why don't  we launch a
campaign t0 encourage them t0 use organic
manure? Besrdes, maize grown with organic
manure als0 tastes better and sweeter.
Chemical fertil isers have so much affected
the soil that nothing can grow without its
aoolication.

To avoid using chemicals for stor ing, I
ensured that the cr0ps were properly dried. I
tied the cobs together in pairs by their husks
and hung them on separate branches of a big
flame tree standing directly in front of my
house. So far, I have seen n0 significant dam-
age by pests. And people rush to buy our
seeds for plant ingl"  (Jepshi Midang Yonbish,
Boys Brigade Nigeria, P0 Box 9, Yaba, Lagos,
N iger ia)

Ann Enwereuzo of the Women's Desk of
the lM0 Self  Help 0rganisat ion in Nkwerre,
Nigeria, read this Newsletter "from cover-to-
cover twice as I am thrilled to read about
cutting back on chemicals. My studies are
againstthe use of chemical fertil isers, but I do
n0t have enough facts and evidence to con-
vince my organisat ion." (Ann Enwereuzo, No.
2 Ugochukwu St. ,  Box 408, Nkwerre, lmo
State, Nigeria)

1.0. Banmeke, managing director of
Amazing Horticulture, Lagos, Nigeria states
that the Newsletter "truly reported that if
organic manure is suppl ied with the same
nutrient c0ntent as mineral fertil isers, then
the result  is good. Due to the urgent need of
land re-nourishment for cont inuous farming,
we shifted to mineral fertil isers. But organic
materials are stil l available locally to produce
enough c0tt0n and food. Kieft and Coulibaly
are wrong. Mineral fertil isers usually make
the soi l  acidic.  Animal and other organic
manures are better. Those who have continu-
ously used mineral fertil isers on a maize farm
with laterite soil confirm that the soil is ren-
dered useless for further arable cropping

Dung beet les wi l l  be rol l ing up lhe the-
mes again. When we publ ish a
Newsletter on a certain theme, we hope
thal readers will digest it so that new
ideas can emerge. In this sect ion "Keep
Bolling" you have a chance lo present
lurther information aboul lhemes high-
lighted in previous issues, lhus giving
st i l l  more food for thoughl and act i0n.
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after about five years. That is whv most farm_
ers in Western Nigeria usually relect mineral
fert i l isers."  (10 Banmeke, p0 

'Box 
2415,

Mushin, Lagos, Nigeria)

Gultural practices
"My reaction to Winarto and v.d. Fliert,s
report 0n increased pest occurrence due to
tne use of pesticides cannot be categorically
yes nor no", writes Aida D Solsoloy of the
Cotton Research and Development Institute
in Batac Phillppines. "pest occurrence can be
induced also by wrong cultural manaqement
practrces. This situation was well documenf
ed for some cotton-growing areas in Alabel,
South Cotabato, a province in Mindanao. The
areas are marginal and do not allow other
crops except cotton t0 grow. Instead of fol_
lowing the cottonJree period after harvest.
the fai'mers either ratooned or regrew. The
pest situation could not be contained with
chemlcals and farmers instinctivelv resofted
to indiscriminate appllcation of whatever
chemlcals were available or mixing two or
three chemicals t0 potentiate toxicity effect.
The apparent ineffectiveness of the chemicals
could be due to the presence of a tolerant pest
populat ion which could have reproduced in
magnitude without limits. Final economic
analysis indeed showed the practices were
not profitable. The benefit-cost ratio was low
for regrown and ratooned cotton because of
the marked reduction ln yield. This situation
rs pathetic because the practices are stil l
0erng continued t0day. Farmers comolain
that they do not have any alternative crop.
besrdes. they find the practices convenrent :
since they prepare the land only once. ffrey !

- * * ; ' -  '

only apply insecticides frequenfly at high dos_
ages and mix them with foliar fertil i iers to

down 0n the use of chemicals. Also trao or
0ec0y crops play an imp0rtant role. In an
experimental plot I was researchinq the
response of castor (Bicinus communis\ Io N
and P fert i l isat i0n 0n an acid ul t isol .  At about
eight weeks, when the castor had iust estab_
lished. flea beeiles attacked the crops. Just as
I was thinklng of uslng pesticides t0 control
tne pests, a three weeks old cowpea planted
adlacent to the experimental plot did the job
for me, clean. All the pests transferred to ihe
cowpea which was on a smaller portion. 0nly
the cowpea was sprayed with a liti le oesti
cl0e.

I agree with padil la et al that before
"Cutting back" wil l have a meaningful impact
on vil lage level and other farmers, alternative
technologies l ike intensified use of cultural
practices, although not new, but ,,forgotten,',
must be perfected by our scientists.,, iAnikwe
Mart jn ,  NTE Farms,  p0 Box 5g4,  Enugu,
Niger ia)

ture in the future. But in my country, many
agriculturalists and extension agents-are odd
to this concept. So we have to chanqe the
mind of this concerned group first. Everi I was
wonoerrng to read such documents for the
first time. What is missing? Let me try you
don t mention the destiny ot so many ilvei
that depend 0n great international neiworks
of chemlcal fertil iser and pesticide industries.
J0 wnen we are cutting back. aren,t we also
enhancing unemployment? Convert ino
chemical industr ies into benef ic ial  and ecol
logical ly sound industr ies should be
enhanced. This is priority besides working on
Tarmers'acceptance." (Bahiru Asfaw, p0 Box
2, Baditi, Semen, 0mo, Ethiopia)

The ground is fertile
"The reason why the articles in g3/2 hardlv
address the role of women farmers in cutting
back in chemicals is probably because woml
en rnvolved in the struggle to cut back have

ennance cotton growth. Therefore, applica_ .a
tion of pesticides does not direcily cause pest iincidence, but it is the harmfui practices.,, F
(Aida D Solsoloy, Mariano Marcos State
Univ., Batac, llocos Norte 2906, philippines)

"The use of cultural practices to control
pests is the missing llnk in g3/2,' writes
Anikwe Martin of NTE Farms LTD, Enugu,
Nigeria.  " l  found that most people in thinkrng
about cutting back on chemicajs did not thin[
about available substitutes for replacing
chemicals. An example. Farmers use cultural
practices to control pests in maize and cot-
ton. They manipulate the crops and land.
making the environment unfavourable for
pests. Maize stalks are often left in the field
and can harbour up to g0% of maize stem
borers. lt 's better to burn the stalks, use them
as fuel for cooking or compost them. Use of"closed seasons" has been successful in
Nigeria to reduce infestation of pink boll
worms in cotton. Farmers in the north are not
to grow cotton from 1 March to .1 July and
those in the south not from 15 March to July.
Other cultural practices like manipulating
dates 0f planting and harvesting, mixed cropi
ping, weeding. ploughing, land and crop rota_
Ir0ns and plant densit ies can also help to cut

Maize cobs hanging in a llame tree to dry.

"Every farmer knows that a crop that is nol
healthy can easily be susceptible to 0est
attack. The healthy ones can easily develop
immunity t0 any pest 0r even dev-elop their
own defence mechanism,,wri tes l0 Banmeke
f rom Nigeria. Cultural practices are also
emphasised by Haileyesus lyasu from
Ethiopla as important means to depend less
on chemlcals.

Extension services
"ln my location, the following problem aris_
es" writes Bahiru Asfawfrom Baditi, Ethiooia.
"The use of chemicals is stil l advocated bv
policy makers and extension agents 0i
course there is traditional organic farming
and although farmers are aware of its benel
fits, there are some constraints to use it wide_
ly, like shortage of organic materjal and high
labour input. Anyway, training and dialogue
with the farmers may foster organic agricul_

n0t talked or written ab0ut it,, says Florence
Sanyu from Kampala, Uganda. .:l will share
what little I have done. Working as an exten_
sionrst for the Ministry of Agriculture, I have
t0 educate farmers on new technologies
developed by the Ministry's research centies.
rvry matn cltents are women as thev do most
of the agricul ture. both crop and animal.  I
have been a big advocate 0f pest manaoe_
ment using chemicals and chemical fertiis_
ers, as duty compelled me to. However. Ijo ined the young Women Christ ian
Association (YWCA) in Uganda. YWCA
avarteo me 0pportunities t0 attend workshoos
on sustainable agriculture. After realising the
harmful effects I now try to make peoole
aware of the dangers. I try t0 reach out to pol_
rcy maKers, eg. by fielding a lady practising
organic farming in the Annual Nationa]
Agricul tural  Competi t ions in 1991. I  asked mv
district Agricultural Off icer t0 include
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"0rganic Farming" as one of the topics to be
entered. My distr ict  not only won under this
topic, but also won a credit for innovative-
ness." Florence writes enthusiastically about
prizes won by organic farmers; about spon-
soring one of the farmers, Mrs. J. Kidza of
Masaka district, to a three months course in
the UK, workshops on sustainable agricul ture
with over 50 participants attending each time,
clubs receiving intensive training in organic
farming, members using botanical  pest i -
c ides, organising a sub-region workshop,
producing training guides, etc.  "At present,
there are efforts to establish the Uganda
Centre for Sustainable Agricul ture (UCSA)
with founder members of people exposed to
sustainable agricul ture ( three NG0s) and
people from the Ministr ies of Agricul ture and
Environment and Makerpre University. We
are looking for col laborators and sponsors
for our many ideas. There is yet a lot of sen-
si t isat ion to be done and the ground is fert i le.
My one problem is how to reach al l ,  that is
why I would like to take this chance to call on
al l  interested in helping our UCSA which has
technical  know-how, but no funds, to come to
our aid. Membership is open to al l  interested
and pract is ing sustainable agricul ture."
(Florence K Sanyu, P0 Box 281, Kampala,
Uganda)

Look at system Ievel
A major missing link stressed by several
readers is the need for an (eco)system
approach when cutting back on chemicals
rather than concentrating on mere techniques
and methods. "There are many more hidden
factors (dynamic relationships) waiting to be
unearthed" writes Gavin Armslrong from
South-Africa. "Most answers are already in
the field, and their discovery cannot and
should not be left exclusively to scientists and
academics." He has worked for 16 years as "a
farmer/amateur researcher. at Camohill
Village in Kalbaskraal, South Africa and has

been working along LEISA l ines long before
the concept was "coined" and became popu-
lar.  Camphi l l  Vi l lage is a welfare 0rganisat ion,
aiming at a meaningf ul  existence for mental-
ly handicapped adults by creating construc-
tive employment. The work is conducted on a
marginal 260 ha farm, highly leachable si l i -
ceous sands and 500 mm average rainfall. In
the area, dryland farming (mainly wheat and
sheep) with commercial  agrochemical agr i-
cul ture is the rule. The farm includes a wide
range of livestock initiatives: breeding of a
hardy pig and fowl,  introduct ion of indige-
nous Nguni cattle, cross-bred with Jersey
cattle, introduction of Damara sheep, multi-
pl icat ion of Chinese geese, Muscovy ducks,
meat pigeons and rabbits. These animals
receive feed from hedgerow intercropping
(eg Acacia saligna, Chamaecystisus plamen-
sis, Teline canariensis) with rainfed crops
(lupin, rye, oats,  canola, cabbage, fodder car-
rot). The most salient features of this system
are the functional relationshios between the
techniques: what emerges is a complex but
easily grasped system, with a set of strongly
linked rather than a set of disoarate tech-
niques." (Gavin Armstrong, Camphi l l  Vi l lage,
P0 Kalbaskraal 7302, South-Africa)

" ln my opinion, i t  is necessary to think in
terms of ecological and social dynamics of
complete ecOsystems, with active involve-
ment of smal l  and medium land-holders and
women in the planning process",  wri tes TV
Bamachandra of the Centre for Ecological
Sciences in Bangalore, India. "0ur f  ie ld expe-
rience in the villages of Uttara Kannada
District, Karnataka, h i gh lig hts the im portance
of involving women and poor farmers. We
studied the energetics of agriculture and oth-
er sectors in these villages and most of them
are highly integrated agro-sylvo-pastoral
systems with crop lands, grazing lands,
forests and water. All components interact
with each other resulting in a fine ecological

balance. Systematic lopping of trees in
{orests provided firewood on a sustained
basis which resulted in no burning of cow
dung. Cow dung is used for biogas plants and
then slurry is used as organic manure. l t  is
important to note the high success rate o{
biogas plants in these vi l lages. 0nly few fai l -
ures are due t0 p00r workmanship or to tech-
nology. The use of cow dung as organic
manure has helped the vi l lagers to maintain
the productivity of their crop lands. Slurry of
biogas enabled vi l lagers to reduce dependen-
cy on fuelwood for cooking. l t  conserved the
nitrogen content in the cow dung which oth-
erwise would be lost. Less weeds in the croo
lands occur and tree leaves and croo residues
help to comolement lodder for animals dur-
ing dry months. Thus the hol ist ic enr ichment
of ecosystems is essential for this self-sus-
taining system. Any approach should
enhance the productivity of all components of
the agro-ecosystem and not just focus on
agricul ture alone. This can only be reached i f
v i l lagers are involved in decision making".
(TV Ramachandra, Indian Inst.  of  Science,
Bangalore 560 012, India)

"The theme of personal responsibi l i ty,  think-
ing global ly and act ing local ly is an issue cer-
tainly being taken up here in Zimbabwe"
wri tes Al ias Mulambo of the Nyahodi
Learning Centre in Chimanimani.  " ln my
experience, those who do what they advocate
are far more effective in their doing ihan those
who don't .  In our experience, aims and goals
are very important. A holistic decision-mak-
ing approach based on quality of life usually
makes good sense t0 people but is not easy
to achieve. Another theme is "participation"
and "expertise". ILEIA Newsletter makes a lot
of reference to "pooular movements" and
statements such as "strengthening people's
own opportunity t0 act responsibly in their
own environment" which, though they could
be put more strongly,  is good. The st ick must
be handed back or over to vi l lagers to do their
own planning. ILEIA should try and keep
ahead in this and look at participatory
approaches that facilitate and don't just add
expedise to consultat ion. Unless cheaper
technologies can be found, only the large-
scale mechanised farmers wi l l  be able to stay
in business.

The next theme is that of target groups.
Many organisations target to especially wom-
en and the poor.  One cannot quest ion the
good intent ion of such an aim. But I  wonder
whether the situation o{ women is not a
symptom of communities falling apart. And
so by targeting t0 w0men especially, one is
treating a symptom. lt 's rather like fighting
soi l  erosion on the land - which is also treat-
ing a symptom. Although the environment is
talked about a lot ,  decisions cont inue to be
made from very a narrow and reductionist
out look. l f  th is si tuat ion cont inues, environ-
mental  pr0grammes wi l l  fa i l " .  (Al las
Mulambo, Box 9, Chimanimani,  Zimbabwe)
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Figure 1: Yield trend in llng4erm manurial trial on an acid red loam at Banchi, Bihar, lndia,
over the years 1969-84, (atter Nambiar and Abrol 1989)
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Best ol both
ln his paper Rationalising chemical use - a
strategy for agricultural sustainability, T
Nagendra Rao of the Council of Scientific &
Industrial Research in Kangra, Himalchal
Pradesh, India, argues that farmers who are
practising conventional agriculture are at
cross roads now. "They can not continue the
existing system, due to high costs involved to
maintain productivity levels. Nor do they have
enough knowledge to practise alternative
farming systems that can sustain iheir farm-
ing and income. Now most farmers are hop-
ing for organic farming." The article reviews
the status and presently available technolo-
gies of organic agriculture as an alternative to
HEIA, especially in overpopulated India: "A
large fraction of agricultural lands in lndia is
degraded, therefore the transition phase will
be too long if farmers optfor organic farming.
Indian farmers do not know when and how to
stafi switching Jrom conventional farming. A
c0untrywide survey 0n the availability of
organic inputs revealed that, if all the organic
and biological sources are put together, these
can not replenish nutrient (NPK) removals at
projected levels of food production. 0rganic
farming may be feasible to farmers whose
land is very small and constitutes the farmer's
sole source of livelihood and where labour
requirement is met through the family mem-
bers only. Integrated use of organic manures
and chemical fertil isers (see figure 1) has
been found to be promising in arresting the
downfall in productivity. Effectively util ising
microorganisms like Azotobacter,
Rhizobium, Blue Green Algae, Phospho-
bacterium, VAM fungi (mycorrhiza) etc., is
useful to rationalise fertil iser use. Vermi-
culture (production of earth worms) is
another potential area to be successfully util-
ised by farmers. Pest population can be effec-
tively managed to economic threshold levels
through an integrated approach. Using few
doses of fast degrading pesticides together
with cultural practices used in a systematic
and integrated manner will effectively bring
down pest and disease incidence without
effecting environment and human health. The
problem is that farmers are currently relying
on pesticide use only, neglecting the integrat-
ed approach. To conclude, every agricultural
system has its own advantages and disadvan-
tages and no single system is perfect. Any
system, whether "chemical intensive" or
"natural" can be in some aspects wasteful,
environmental ly unsound and pol lut ing. The
path of an integrated approach of learning
and practising good methods from all the
systems may lead to sustainable develop-
ment."  (T Nagendra Rao, CSIR Complex,
Palampur 176 061, Kangra, Himalchal
Pradesh. lnd la )

Edited by Wim Hiemsha

Farmers respond to these drastic changes in
many ways: the use of mineral fertil isers has
either come down or become more irregular.
Big and fully commercialised farmers are an
exception. A foftunate side-effect is the
increased attention for alternatives in terms
of farm-internal and often organic sources.
sucn as manure.

Many farmers are looking back and trying
the traditional practices which they have

abandoned or discont inued for a long t ime.
However, the reintroduction of such practic-
es faces new problems in the context of the
dwindled sources for these alternative inputs.

Feeding coconut trees
GN Pillai, a small farmer of a village N0rth 01
Trivandrum, represents many farmers ol
Kerala. His property includes a one ha. coco-
nut garden and a small paddy field of about

Less mineral farming
for economiG liberalisation

lndia also tollows the route ol economic liberalisation for the last two years. Subsidies
have been reduced or eliminated and this atfected agriculture more than any other sec-
tor: the cost of phosphate and potash fertilisers have gone up thrice 0r mlre. However,

the subsidy on nitrogenous tertilisers has been retained until now.

V. Santhakumar

#s
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0ne acre. The generally adopted practice is to
manure individual coconut trees twice a year
with about 500 grams N, P and K each: the
recommended dose suggested by the depart-
ment of agr icul ture.

The three t imes higher f inancial  burden
compel led Pi l la i  and others to reduce the fer-
t i l iser dose and seek al ternat ives. ManV

sought alternatives in their traditional practic-
es dating back to the end of the first half o1
this century, i .e.  to use unprocessed bio-
materials like green leaves, processed ones
l ike groundnut cake and bone-powder and
others l ike common salt .  Ash plus sal t  plus
green leaves was the traditional mixture f0r
coconut.

Ash of kitchens, where coconut leaves
and other by-products are the main fuel, con-
tains potash and phosphorus. Green leaves
and cowdung contain nitrogen and salt is a
substitute for the requirement of potassium.
While studying the relevance of these farmer
practices, scientists found out that salt can
substitute about two-third of the ootash ferti-
l iser.

Comparing prices
Pil la i  has reduced both the phosphorus and
potash part of the chemical fertil iser. In order
t0 c0mpensate the quantity of ash, the
systematlc use of salt and cowdung has been
increased. Presently he uses two kilo-
grammes of ash and one ki logramme of sal t
and about 25-30 kg of dr ied cowdung per
tree. He cont inues t0 use a smai l  dose of
nitrogenous fertil iser at the rate of about 400
grams per tree. One can not assess the long-
term impact of the change in practice today.
However, the yield rate has not shown any
decrease as yet.

Ash is purely home-made and i t  is di f f i -
cul t  to monetise i ts cost.  Though Pi l la i  uses
cowdung taken from his small cattle farm,
cowdung in Kerala is a highly commercial ised
by-product costing about one{ifth of ammo-
nium sulphate in terms of the pr ice per gr0ss
weight. 0n the basis of the nitrogen c0ntent,
cowdung is much cost l ier than urea or
ammonium sulphate but farmers appreciate
other benef i ts of  organic manure as wel l .  0ne
f0rtunate aspect of Kerala's agriculture is the
still prevailing awareness that organic

9
6
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manure should be appl ied to "sustain the l i fe
of the soi l" .
Another opt ion is using green leaves and oth-
er vegetative matter. However, adoption is
also facing some problems. In Kerala, charac-
ter ised by the near absence of communal
lands, tradi t ional ly farmers solely depended
on their  homesteads for green leaves and
vegetative matter. For example, before con-
vert ing i t  into coconut garden, Pi l la i  s land
had a number of t rees and vegetat ion yielding
frui ts,  medicines, organic manure, 0r sup-
poft ing pepper and other vines. However,  the
select ion of plants and the monocropping
practice of the last few decades have
destroyed this plant diversity. So, even when
the full plantation of coconut has increased
his monetary income, a problem is the
unavailability of sufficient vegetative matter
to be suppl ied as organic manure. Though
every body (both farmers and scientists)
agree 0n the importance of organic manure in
addition to chemical fertil iser, the costs deter
many farmers from regular application of
o rgan ic ,nanure .

Another related problem is the unavail-
ability of green fodder from his own land. This
means that his small livestock farm has to
depend excessively on the market, not only
for concentrates but also for green fodder
from t ime to t ime. As a result .  animal hus-

bandry is no longer a land-based occupat ion
but the inputs, the products and the by-prod-
ucts are al l  highly commercial ised.

The cost of salt, on the basis of the pre-
vailing market rates, is about one-eight 0f that
of muriate of potash. Based on the experi-
mental results that salt can replace to a limit-
ed extent the equal weight of potash, salt
emerges as a cheaper alternative, even when
Kerala has to import it f rom other parts of the
country.  Though i t  has a long coastal  l ine, the
tropical  humid cl imate of Kerala (2,500 -
3,500 mm rainfal l ;  maximum temperatures
from 35-37"C; minimum temperatures from
20-22'C) is unsuitable for Iarge-scale salt
man ufactu ring.

Editor ia l  note
The shi f t  f rom potash fer t i l izer  to sal t  is  interest ing f rom
an economic p0int  0f  v iew. But  i t  wl l l  be indispensable t0
pr0vide l0ng-term follow-up with regard t0 the elfects 01
i ts appl icat i0n 0n the qual i ty  of  soi l ,  ground water.  crops,
animals and consumers.  The chemical  composi t ion wi  I
determine much in th is respect .

V Santhakumar.304 Tapt i .  lndian Inst i tute of
Technology,  lVadras 600 036,  India

Agricul tural  Pol icy and Suslainabi l i ty:  Case Studies l rom India, Chi le,  the phi l ippines
and lhe United States, a new rep0rt of the World Resources Institute, presents the first
international study to quantify damages to natural resources in a comparison of the eco-
nomics of conventional and sustainable production systems. A research team of interna-
tional agricultural experts - headed by wRl Senior Associate Paul Faeth - conducted six
case studies that demonstrate that agriculture policies accounting methods ignore chang-
es in the pr0ductivity of natural resources.

"The true costs of conventional farming are being miscalculated in both the developing
world and the"United States"explains Faeth."When environmental  c0sts are included in
calculat ing farm income, resource-conserving agricul ture can compete economical ly and
financially with conventional farming. Policies that enc0urage inappropriate natural
res0urce use not only make no economic sense for the c0untry involved, but are not in the
long-term economic interest of the farmers themselves "

Among the key f  indings:
'  In India's Punjab, the government subsidises 86% of the electr ic i ty bi l l for i r r igat ion, so

excessive water use is accelerating groundwater depletion, with groundwater tables
dropping at the unsustainable rate of 0.8 meters a year.

.  In the Phi l ippines, biological  pest-control  strategies for r ice product ion produceo ner
benefits 20% greaterthan the strategy involving the heaviest pesticide use. Heavy spray-
ing of pesticides results in health costs amounting to more than 60% of net benefits,
whereas biological  control  methods entai l  no r isk to farmers'  health.

' InCh i le ,peasant fa rmers face la rge f inanc ia l  losses i fso i l  e ros ioncont inues tocu twheat
yields. The existing price structure and cosVbenefit ratio give peasantfarmers financial
incentives to adopt organic practises, but no such incentives exist for commercial farm-
ers.

. In Pennsylvania and Nebraska (USA), soil-productivity losses are greater with conven-
tional farming systems that rely on heavy use of fertil isers and pesticides than with alter-
native systems that use rotation and til lage practices t0 c0ntr0l soil fertil ity and pests.
For Nebraska corn farming, the cost to farmers of lost soil productivity amounted to 15%
of net inc0me. ln Pennsylvania, the damages due to farm run-off are as high as $80 an
acre per year for conventional corn production. However, alternative cropping practices
can reduces these damages by almost 75%.

The WRI report recommends steps governments should take to protect the natural
resource base and farmers' economic f uture.

Co0ies 0I  the re0ort  can be 0btained f rom:
WRI Publ icat ions,  P0 Box 4852, Hampden Stat ion,  Bal t im0re I \4D 21211, USA.
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Suslainable agriculture in
Britain: recent achievemenls
and new pol icy chal lenges
by JN Pretty, R Howes. 1993.
International I nstitute for
Environment and Develooment
( l lED), 3 Endsleigh Street,
London WCl H 0DD, UK. l lED
research ser ies vol .  2 no.1.74 o.
The authors argue that British
agriculture urgently should beco-
me more sustainable. Rural eco-
nomies and environments, now
characterised by widespread
poverty and lack of economrc
opportunity, should be revitalised
and further damage to environ-
mental resources must stoo.
Tables. mostly from Western
Europe, give an overview of crop
yields, input use, variable costs
and gross margins under con-
ventional and more sustainable
farming systems. The analysis
reveals yields going down 5-10%
for crops, and 1 0-20% for live-
stock in the case of sustainable
agriculture. The authors argue,
however, that integrated farms
can match or even better the
gross margins of conventional
farming. Sustainable agriculture
can only work when farmers
have thorough insight in their
farnring system. This can be
reached by exchanging experien-
ces. Several suggestions are
made for resource conservation,
support to collective action and
policy reform of external agen-
cies. There are interesting UK
farm profiles. A list is given of
current environmental grants and
incentives available to farmers in
the UK. This list shows the lack
of coordination between subven-
tion sources and the fragmented
approach of these incentives,
concentrating often on a field rat-
her than the whole farm. (WB)

Gonversion to organic agricultu-
re in Australia: problems and
possibilities in lhe cereal-live-
stock industry by E Wynen.
1992. National Association for
Sustainable Agriculture, Sydney
South P0 Box A366, Sydney
2000, Australia. agAccess, P0
Box 2008, Davis, CA 95617,
USA. 1 37 p. ISBN 1 87521 8 08
4. US$ 22.00.
The outcome of a research oro-
ject established to collect and
disseminate information about
organic cereal-livestock farming
in Australia. lt describes how far-
mers in South-East Australia
converted to organic agriculture,
how succesful thev were. what
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their problems were and how
they overcame these. There are
costs involved in a conversion,
not only because of decreased
yields, but also because of the
need for different machinery and
the establishment of new mar-
kets. Seven cases are presented.
0ne chapter analyses and gene-
ralises these case studies.
Conversion costs, farm inouts
and marketing are Jurther treated
in separate chapters. A very prac-
tical study. In view of the specific
farming system described, care
must be taken not to generalise
the findings of this study. (WB)
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lolran llolnberg, l(oy Thomson
ald LloydTlnberlake
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r{ ix ! iirtt

Facing lhe future: beyond the
earth summil by J Holmberg,
K Thomson, L Timberlake. 1993.
I nternational I nstitute for
Environment and Development
( l lED), 3 Endsleigh Street,
London WClH ODD, UK.
Earthscan Publications, 1 20
Pentonyille Road, London N1
9JN, UK.48 p. ISBN 1 85383'154 9.
An analysis of the United Nations
Conference on Environment and
Development (UNCED or the'Earth Summit') in Rio de Janeiro
in 1992. The report summarizes
the pr incipal lessons and main
conclusions of the conference.
Some subjective notes in the
margin make the report much
more digestible. Twelve lessons
"of general, cross-cutting impor-
tance" are listed and commented.
Very good reading for those who
want the gist without the endless
details. (WB)

IN

Food for the future: conditions
and contradictions of sustaina-
bility by P Allen (ed.).
Agroecology Program, University
of California, Santa Cruz, USA. 

-

John Wiley & Sons, 605 Third
Avenue, New York, NY 1 01 58-
0012, USA.328 p. ISBN 0 471
58082 't. I 28.95.
Fifteen researchers present their
views on how to make agricultu-
re more sustainable. Much of the
text is concentrating on defining
that elusive conceot of sustaina-
bility, asking questions like what
types of political, economic and
social structures might bring
sustainable agriculture nearer.
The level of abstraction of the
book makes it suitable for pers-
ons who are already well versed
in the subject. (WB)

0rganic larming by JW Njoroge
(ed).1993. Kenya Inst i tute of
0rganic Farming (Kl0F),  P0 Box
34972, Nairobi, Kenya. 66 p.
A very practical manual, with a
wealth of information about a
wide range of subiects, covering
crop production, soil care, com-
post making, animal husbandry,
beekeeping and water harvesting.
Very useful reading, even for tho-
se who are not working in a
Kenyan setting. (WB)

The CGIAR in transition: impli-
cations for lhe poor, sustainabi-
lity and the Nalional Research
Systems by H Munk Ravnborg.'1992. Centre for Development
Research, Gammel Kongevej 5,
1610 Copenhagen V, Denmark.
0Dl Agricullural Administration
Network paper no. 31. Overseas
Developoment Institute (0Dl),
Regent's College, Regent's Park,
Inner Circle,  London NW1 4NS,
UK. 87 p.
This compact booklet traces the
origins of the Consultative Group
on International Agricultura
Research (CGIAR)from the foun-
ding of the first centre lRRl
(lnternational Rice Research
Institute) to the recent expansion
to 18 members, including cent-
res concerned with agroforestry
and fish culture. The author exa-
mines the original rationale for

establishing CGIAR: to fil l the gap
in research on food (as opposed
to cash-crop) production and to
produce results with broad
agroecological application.
CGIAR changes described inclu-
de the introduction of the con-
cept "sustainable", the shift in
focus f rom agroecologically
favourable toward more marginal
areas (particularly sub-Saharan
Africa), the shift from applied to
more basic research and the
expansion into research on
natural resource management.
CGIAR now proposes a new eco-
regional approach in response to
recognised shortcomings in its
system: the need to conduct
location-specif ic research to
draw up design criteria for com-
modity improvement research,
the lack of research on resource
management, and the need to
strengthen links between interna-
tional and national research. The
author sees a danger that the
ecoregional centres may substi-
tute for rather than strengthen
the national research systems.
With respect to sustainability,
CGIAR seems to be more concer-
ned with conserving resources
such as forests and plant genetic
resources rather than utilising
natural resources in a sustainable
way. She sees a huge gap
between the CGIAR's intended
poverty focus and any concrete
initiatives in this respect. Too
much emphasis is placed on
resource-poor areas and crops
rather than on farming systems
and methods relevant for resour-
ce-poor farmers, in whatever
agroecological region they live.

t  H l . t  (  ( ;L \R I \  l  R  t \s t . t . t ( ) \
l r n p l i c r l x t r l \  l 0 f  t h r  1 1 n t r .  \ u \ t a i n t h i l i t \

rn { t  fh r
\ r t i0n i l l  R$r i r (h  S j \k ,n r$

Finally, she discusses the pro-
spects for genuine change in the
CGIAR system with respect to
alleviating poverty, enhancing
sustainability and improving the
relationship with national



research systems. A well-resear-
ched and well-written analysis
which deserves close attention
by research managers and fun-
ders. (AWB)

0ne hundred and one lechnolo-
gies: lrom the south lor the
south. 1992. International
Develooment Research Centre
(IDRC), P0 Box 8500, 0ttawa,
0ntario, Canada K1 G 3H9. 232 p.
rsBN 0 88936 656 X. C$ 7.95.
Describes technologies develo-
ped in the South in the field of
agriculture, agroforestry, fishery,
energy, environment,  enginee-
r ing, health,  educat ion, commu-
nication and information. The
descriptions include a general
introduction, potential users,
cost and availability, contact
addresses, and resources and
publications. A very well organi-
sed manual, full of practical
information. (WB)

Lore: capturing traditional envi-
ronmental knowledge by M
Johnson (ed).  1992. Dene
Cultural Institute, Hay River,
NWT, Canada: International
Development Research Centre
(IDRC), P0 Box 8500, Ottawa,
0ntario, Canada K1 G 3H9. 1 90 p.
tsBN 0 88936 644 6.
As a consequence of recognising
the importance of indigenous
knowledge, much material has
been published, often by indige-
nous researchers. The orocee-
dings of this workshop catalogue
this information and study how
traditional environmental know-
ledge is applied. The book looks
at the process of collecting tradi-
tional environmental knowledge
while using a community-based
approach. This process seems all
the more pressing in the light of
continuous erosion of traditional
knowledge through the assimila-
tion of indigenous peoples into
Western culture. Much of the tra-
ditional knowledge is transferred
only orally. Still, Western scien-
ce, as characterised by keywords
such as analytical, reductionist,
quantitative, synchronic, com-
partmentalised and hypothese-
testing, is going through signifi-
cant changes and is rapidly beco-
ming increasingly interdisciplina-
ry. The contemporary ecological
movement, in particular, shows
many parallels with traditional
environmental knowledge. The
challenge is how to forge an inte-
gration between traditional envi-
ronmental knowledoe and
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Western science, no small under-
taking in the light of the existing
differences. This integration of
knowledge resources is made
even m0re difficult as it is related
to questions of political power,
whereby resource management
is too often executed under
Western science assumptions.
(WB)

Gaining ground: institutional
innovations in land-use
management in Kenya by A
Kir i ro,  C Juma (eds).  1991.
African Centre for Technology
Studies (ACTS), P0 Box 45917,
Nairobi,  Kenya.228 p. ISBN 9966
41 021 X. US$ 18.00.
Gives the account of environ-
mental management in Kenya,
both in subhumid and semiar id
zones, with emphasis on institu-
tional aspects rather than techni-
cal. The book is. therefore.
strongly politically oriented.
There is an interesting chapter on
the history of environmenta.
management in Kenya. Land-use
issues naturally come to one's
mind when looking at Kenya's
history. lt is argued that, while
environmental awareness drama-
tically increased over the last two
decades, the rate of institutional
adaptation and innovation has
been slow and not intent on long-
term envi ronmental conserva-
t ion. (WB)

The yam: a lropical root crop by
L Degras. 1993. The Tropical
Agriculturalist series. Macmillan

Press, Houndsmill, Basingstoke,
Hants. RG21 2XS, UK.408 p.
lsBN 0 333 574567. t  20.00.
Yam deserves more attention, as
an important staple food in many
regions, particularly in the hot,
humid trooics. This is also true
because of the cultural asoect
adhering to its cultivation. For
many peoples from the intertro-
pical regions, their lives are cen-
tred around this crop, leading to
"yam civilisations". The toxic
substances, a major drawback to
yam cultivation, have been large-
ly eliminated. Still, yam cultiva-
tion is on the decline, because of
replacement by export crops, but
also by cassava. Yam is rather
demanding: as a vigorous grower
and feeder it requires long fallow
periods, more and more difficult
to apply. Much planting material
is needed, which is no longer
available for consumotion.
Stakes must be set uo. which is
long and tedious work, and har-
vesting operations are difficult.
Labour input is higher than with
cassava. Cultivation and storage
losses can be imoortant. All
aspects of the yam are treated in
detail in this standard work,
which is intended for researchers
in particular. (WB)

Slabilization of agricullural
resources: concept, require-
menls and measures lo ensure
suslainable agricultural deve-
lopment, with examples trom
Southern Africa by U Otzen
1 992. German Develooment
Inst i tute (GDl),
Fraunhoferstrasse 33-36, D-'10587, Berl in 10, Germany.
Occasional papers no. 103. '143
p. ISBN 3 88985 070 7.
Concentrates on the specificity of
approaches when tackling the
task of production development
while preserving the resource
base. lmplementation, argues the
author, should happen at a
regional level, which requires
new national agricultural policies.
This study considers the condi-
tions that must be met for such
policies to be successful. There
is a special reference to agricul-
ture in the Southern African set-

ting. Suggestions are made ior
resource stabilisation in range-
land management, dryland far-
ming and mountain farming. A
study intended for researchers
and policy makers. (WB)

Green lields, grey future: EC
agriculture policy at the
crossroads by T Clunies-Ross et
a|.1992. Greenpeace
International, Keizersgracht 1 76,
1016 DW Amsterdam,
Netherlands. 98 o. ISBN 1
871 532 66 3.
ILEIA rarely reviews books about
agriculture in temperate regions
in its Newsletter. Still, many les-
sons can be learned from the
mistakes of Western agriculture,
also by farmers in developing
countries. Moreover, many links
exist between temperate and tro-
pical agriculture, not only becau-
se of pricing policies, but also
with regard to the use of tropical
inputs by temperate agriculture.
This Greenpeace study deals with
agricultural policy in the
European Community. lt paints a
gloomy picture of environmental
pollution and loss of jobs in the
farming sector. The central
question is whether organic agri-
culture is the solution for all the-
se problems. The answer
depends on whether it would be
possible to produce enough food
if organic agriculture were to be
adopted on a large scale in
Western Europe. Most studies
cited conclude that there is a
slight drop of productivity. This
would lead, at the most, to a
reduction of existing agricultural
surpluses, whi le maintaining the
beneficial effects of organic agri-
culture: less environmental pollu-
tion and sustainable oroduction.
(WB)

La loresterie rurale au 56n6gal:
participation villageoise et
gestion locale by JPM van den
Breemer, RR Bergh, G Hesseling
(eds).  1993. Leiden Development
Stud ies, Vakgroep CA/SNWS,
Rijksuniversiteit Leiden, P0 Box
9555, 2300 RB Leiden,
Netherlands. Leiden development
s tud ies  n0 .12 .162 p . ISBN 90
6624 098 9. Dft 25.00.
This study examines response to
social forestry projects by six vil-
lages in Senegal. This was found
to be limited, though never enti-
rely absent, due to various limi-
ting factors that made returns to
investments uncertain for the far-
mers involved:



no legislation to regulate the
use of communal forests and
ITEES;

exploitation of the communal
forests by others than the vil-
lagers;
productivity of communal
forests was felt to be too low
in comparison with the cost
of planting, protecting and
managing the trees;

. conflicts between the diffe-
rent social groups (men vs.
women, farmers vs. catile-
breeders, old vs. young, rich
vs. poor). (WB)

Gender, environment and deve-
lopment: a guide to the literatu-
re by H van den Hombergh
Institute for Development
Research, Plantage Muidergracht
12, 1 01 8 TV, Amsterdam, The
Netherlands. International Books,
A Numankade 17,3572Kp
Utrecht, Netherlands. 175 p. ISBN
906224 992 2 (pbk). US$ i4.00.
This report contains introductory
texts on various issues related to
gender, environment and deve-
lopment, as well as an extensive
bibliography. There is a wide
array of very diverse literature
with the link between gender and
environmental issues as a central
theme. The location of all publi-
cations has been indicated: a gre-
at idea. A very useful literature
guide. (WB)

Monocullures of the mind: per-
spectives on biodiversity, bio-
technology and the third world
by V Shiva. 1993. Third Worro
Network, 87 Cantonment Road,
10250 Penang, Malaysia; Zed
Books, 57 Caledonian Road,
London N1 gBU, UK. 184 p. |SBN
9839747 04 5 (pbk). US$ 15.00.
This publication contains five
essays written by Vandana Shiva
over the past ten vears. Central

theme ls the vanishing biological
diversity and its consequences
for smal lholders in developing
countries. The author argues, as
she has done in numerous other
publications, that the system of
monoculture of the North, impo-
sed on the South, will eventually
destroy the social tissue and tra-
ditional knowledge of peoples in
the South. The final essay descri-
bes of the Biodiversity
Convent ion, s igned during the
UNCED "Earth Summit" in ;une
1 992. The author demonstrates
the strong Northern bias of this
convention. The full text of the
convention has been reproduced
in an Appendix.  (WB)

Gullivating diversity: biodiversi-
ly conservation and the politics
of the seed by V Shiva et al.
1993. Research Foundation for
Science, Technology and
National Resource Policy, i 05
Rajpur Road, Dehra Dun 248001
(UP), India. Navdanya work-in-
progress repoft  no. 1.  130 p.
The first in a series of working
papers of Navdanya, an Indian
network of people's biodiversity
conservation programmes initia-
ted by the Research Foundation
for Science, Technology and
Natural Resource Policy. lt is a
plea for shifting from monocultu-
re cropping towards biological
diversity. Special attention is
given to seed production and
conservation of indrgenous varie-
ties. This conservation should no
longer be considered as an acti-
vity separated from agricultural
production. One year of activity
has revealed to the Navdanya
team that there is stil l a tremen-
dous richness of diversity to be
found with Indian smal lholders.
It is vital that they continue to be
the main seed suppliers, in spite
of the rapid emergence of the
seed industry in the public and
private sector. (WB)

The struggle for land and the
fale of the lorests by M
Colchester, L Lohmann (eds).
1993. World Rainforest
Movement, Third World Network,
87 Cantonment Road, 10250
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Penang, Malaysia; The Ecologist,
Agriculture House, Bath Road,
Sturminister Newton, Dorser
DTl0 1 DU, UK; Zed Books, 57
Caledonian Road, London N1
gBU, UK.389 p. ISBN 1 85649
140 4 (pbk).  US$ 17.00.
Deforestation is the expression of
structural inequalities within rro-
pical countries and in their rela-
tions with industrial countries.
According to the authors, land
concentration, land speculation
and landlessness are the main
causes of improvident land use,

rather than overpopu lation
Country studies from Brazil,
Guatemala, Zaire, Thailand.
Indonesia and the Phi l iooines
iliustrate this statement, in spite
of the complexity of the pro-
blems encountered and the diver-
sity of the existing situations. The
book gives examples of commu-
nity-based resource management
that are environmentally benign
and perhaps even sustainable
(although this is by no means
guaranteed). A precondition is
that the state passes control of
land to forest communities. This
is taking place in Amazonia, and
to a lesser extent, in Central
America. Unfortunately, land
reform is not high on the inrerna-
tional agenda, as an interesting
study of the policies of interna-
tional agencies reveals. (WB)

Planler un arbre, c'est pr6parer
I'avenir: femmes et arbres en
Afrique occidentale: le cas d'un
village au Mali-Sud by A van
Driel .  1993. KIT Buttet in no. 328.

Royal Tropical Institute (KtT),
Mauritskade 63, 1092 AD
Amsterdam, The Netherlands. 3g
p. ISBN 90 6832 81 7 4. Dft i 5.00.
This study from South Mali, a
cotton-growing area, examines
fuelwood use by women. lr
details time and work involved in
collecting and processing the
wood. As overexploitation is
threatening the area, suggestions
on various levels of intervention
are made for ensuring the
resource base: improved storage
of wood; improved cooking sto-
ves, directly derived from the
existing type; afforestation of cer-
tain tree species; banning of cut-
ting wood in some areas (consi-
dered more effective and econo-
mical than reafforestation). The
author notes that information
about this ban on wood cutting
reached women only indirectly,
through their  husbands. This is
certainly not the best way to
attain participation of all interes-
ted parties. Empowering existing
local women's organisations is
essential when developing strate-
gies for erosion control program-
mes. (WB)

Sell-evaluation: ideas for parti-
cipatory evaluation of rural
community development pro-
jects by J Rugh. 1992. Wortd
Neighbors, 4127 NW 122 Street,
0klahoma City, 0K 73120-8869,
USA. 43 p. ISBN 0 942716 0s 1.
us$ 5.00.
An unchanged reprint of a book
that was first published in 1986.
The book states as its aim: "the
basic purpose of this manuar on
self-evaluation is to help those
involved in running rural  commu-
nity development projects to
learn how to do more effective
and appropriate evaluation fhem-
seiyes. This should lead to evalu-
ations becoming a natural, rn-
built process in a project which
provides timely, relevant infor-
mation to those who need to
make decisions which affect that
project. And it aspires to the ideal
that all those participating in a
community project will play an
active paft in the self-evaluation
and the decision-making pro-
cess." The chapters cover the
whole process, starting with the
question "why evaluate" up to
"how to communicate the fin-
dings". Two case studies are pre-
sented and there is an appendix
with various forms, questionnai-
res and techniques. Very practi-
cal. (WB)



NETWORKING
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PTD ADV0CATES in Europe met
in September 1 993, because they
felt they all worked in relatrve lso-
lation. The meeting aimed at
Increasing awareness of activities
and plans of individuals in sup-
pofting PTD programmes, draw-
ing lessons from recent experi-
ences and finding out if and how
collaboration among PTD advo-
cates could be increased. The
pafticipants made a list of recenr
experiences in PTD field pro-
grammes as well as training
activities they knew of . Activitres
planned include a G-monthly up-
date on recent PTD (training)
documents to be sent around, a
book on farmer-to-farmer train-
ing and extension experiences
and the annual organisation of a'PTD fair': a 2 day occasion for
people from all parts of the world
to present and learn about recent
experiences in PTD and PTD
training. A very condensed report
of the meeting is available at
ILEIA Leusden.

Contacts: Ann Waters-Bayer 0r Laurens
van Veldhuizen at lLElA. On the PTD Fair:
Uwe Kievelitz, clz08425, P0 Box 5180,
D-65726 Eschb0rn, Germany. Fax +49-
61 96-7971 53.

ORGANIC FARMING EAST AFBI-
GA. The Kenya Institute of
0rganic Farming (Kl0F) taunched
in close collaboration with ETC
Foundation a four-year training
programme financed by the
Dutch Ministry of Foreign Affairs.
The yearly three-week workshops
enable professionals of G0s ano
NG0s from Kenya, Rwanda,
Tanzania and Uganda to improve
their insight in the principles of
organic farming, to increase their
knowledge on practical methods,
and to develop related skills. The
four-year programme allows fol-
low-up to give support to partici-
pants in their working situation.
Costs: registration fee is USg
21 0. (including relevant books at
a value of US$ 95. Dates: 1 7/1 -
5121994 (fully booked) & 1/8 -
20181994 (for high potentiat are-
as) and 6/6 -24161994 & 16/1 -
3121995 (for low potential are-
as).

Fufther inf1rmati0n Kl0F, Attn. J0hn
Wanjau Njoroge, P0 Box 34972, Nairobi,
Kenya. Fax +254 2 581 178; 0r: ETC
Foundation, Altn. Kees Manintveld, P0 Box
64, 3830 AB Leusden, Netherlands. Fax
+31 33 940791.

INF0RMAL INNOVATI0N is the
topic of a workshop on
"Methodologies for Recognising
the role of Informal Innovation in
the Conservation and Utilisation
for Plant Genetic Resources
(PGR)." lt will be held from 28-31
January 1994 in Madras, India.
The aim is to develop a system of
PGR which incorporates a meth-
odology for recognising and
rewarding rural families for con-
tributing material that carries the
key characters responsible for
the commercial value of new
varieties of economic plants.
Such a system will not only help
to integrate equity and ethics in
Plant Breeders Rights, but will
also create an economic stake
among farm families e.g. in the
conservation of land races. Thus
it will both serve the causes of
genetlc conservation and social
equity.

Write to: MS Swaminathan Research
F0undati0n, Centre for Sustainable
Agriculture and Rural Development, 3rd
Cross Road, Tharamani Institutional Area,
Madras 600 1 1 3, lndia. Fax +91 44 23S
1 3 1 9 .

LA LETTRE DU CIPCRE is the tifle
of the newspaper of the "Cercre
International pour la Promotion
de la Creation". lt will appear
again in November 1993 with an
editorial, a dossier on environ-
mental problems and other infor-
mation on environmental scienc-
es. Some of the NG0s activities
are sustainable agriculture, work-
ing with women, tree planting
and environmental education.
CIPCRE is alo member of F0N-
GEC, "Federation des
0rganisations Non
Gouvernementales pour
l'Environnement au Cameroun".
ln February 1993, FONSEC
organised a forum with 50 NG0s
on trying to adapt Agenda 21 to
specific problems in Cameroon.

Fu rthe r informati 1ni Cl PCRE, Emmanuel
Kouakam, BP 1256, Bafoussam,
Cameroun. Fax +237 44 6669.

IFOAM AFRICA WORKSHOP
After a succesful meeting of
Asian IF0AM members in Japan,
a similar kind of workshoo is
planned in Africa, lrom January
10-16, 1994 at the Kl0F institute.
The aims are to enable IF0AM

members to meet, establish a
common objective, develop a
common understanding of
organic farming, visit organic
farmers, invite (Kenyan)
Government officals, traders,
farmers and other public to an'open day', plan future activities
in Africa.

Funher informationi Kl0F, J0hn Wanjau
Njoroge, P0 80x34972, Nairobi, Kenya.
Fax: +254 2 581178

LAND TENURE CENTER organis-
es together with ISE (L Institut de
Sciences de I'Environnement) a
course entitled "Land Tenure and
Natural Resource Management in
Sub-Saharan Africa". The 3-week
programme will be offered in
Mbour, Senegal, 1 412-413 1994.
Subjects are e.g. PRA, political
reforms before and after indepen-
dence, causes of soil erosion and
degradation of pastures, eco-
nomic aspects of land manage-
ment, trees, state management
and landuse rights. The franco-
phone course is for people with
an MSc-level of education and
costs US$ 4,200.

Rapid reaclions to: Mark Freudenberger,
Land Tenure Center, University of
Wisconsin-Madison, 1357 University Ave,
Madison Wl 53706, USA. Fax +1 608 262
2141.

C0MPACT GRAFTED TREES have
been developed by John Maurice
from lsrael. Weight reduction to
about 150 grams has been
achieved by multi-directional air
root-pruning, thereby moulding
the root system into a flat com-
pact mass that substitutes con-
tainers. This opens up the pos-
sibility of supplying nursery trees
to distant locations, particulady
hill and arid regions. At destina-
tion, the nearly bare roots can be
inserted into a mud solution to fil l
in and protect the fibrous mass.
This forms a flat solid rootolate
that can be planted very fast by
placing against an 1 8 cm vertical
wall of a small hole, made bV a
stroke or two of a hoe.

Write for more informati\n: John Maurice.
Kibbulz Hazorea 30-060, lsrael.

.  WA N T  E  D o

The Centre for Genetic Resources
(CGN), a Dutch gene bank, works
with a number of NGOs and other
gene banks and institutes on a
programme of Community
Biodiversity Development ano
Conservation (CBCD). The
programme's major objectives
are to investigate and assess
community innovation systems
related to conservation and use
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Vithal Rajan. Indian farmers opt tor ecologicat profits. 16 pp. The
Indian countryside and the people of lndia are beginning to face the
consequences fo massive environmental degradation brought about
by the stripping of forest cover and consequent soil erosion. Scienti-
fic efforts to help raise production and productivity of smallfarmers in
resource-poorareas has notyetyielded tangible results. A main con-
straint is a lack of genuine people's participation in the process of
development. The paper describes a case study of eliminating the pest
of the red haired caterpillar in castor, where farmers played an impor-
tant role. A shortened version of this article will be published later.

Vir Singh. Apple orchards: an eclipse on mountain tife (4pp) and
0ak, our vanishing heritage (4pp). Both articles deal with the disas-
trous effects large-scale apple cultivation has on the villaqers of the
Himalayan mountains.

Gavina, Lilito D. Azolla: potential feed supplement for swine-duck-
fish in skyponds of La Union, Philippines Spp. This short paper
argues that azolla could be a viable source of supplementary feed
considering the high cost of commercialfeeds.

Hegde, Nayaran. Neem tree for environmenlal protection and pro.
motion ol LEISA 9pp. Practical article on the preparation and use ol
neem seed kernel extract and other parts 0f this tree.
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of plant genetic resources, to
provide direct support in streng_
thening those systems to develop
and conserve biodiversity, and
support the implementation and
suggesr ways in which these
systems can benefit from formal
institutional activities. The CBCD-
padners will form a network in
1994. We are looking for litera_
ture which discusses on-farm
crop development and conserva_
tion systems and the relating
seed management systems from
multidisciplinary points of view. lf
you nave any literature covering
these subjects, especially grey tit_
erature and literature which is not
easy accessible, could you please
send copies to us?

Contact: CPR}-DLO Centre f0r Genetic
Resources,  WIV van der Heide,  pO Box 16,
NL-6/00 AA Wageningen, Netherlands. Fax
+31 837 1 8094. E-mait w.de.boef@cpro._
agr0.  n l

We know that in many countries
farmers use indigenous plants to
control insects in their locally
made storage devices. However, I
have not found reports on expen_
mental evidence that these plants
actually do protect stored grains
from pest damage. lf anyone has
made such tests or knows aboui
references to relevant reporus,
please let us know.

Write t0; Abraham Blum. The Hebrew
lJnivers i ty  0f  Jerusalem. Facul tv ot
Ag, icui lure.  pO Box t2.  Rehov; t  26100,
lsrael. Fax +972 8 473 305.

We have recenily launcheo a
research project to gather all
t0matoes of traditional, tribal ano
wild nature for screening against
fruit borer, Heliothis armi0era
(Hubner) and a resistant dr toler-
ant vanety will be chosen. This
variety will be made available to
plant breeders for enhancing pro-
ductivity of tomato plants and the
seeds will be delivered to farm-
ers. We are collecting seeds of
tomato germplasms from various
horticultural research stations
and university institutes. I would
be grateful to those who are rn
possession of traditional and tri-
bal (hill) tomatoes for sparing
few grams of seeds and senolng
them to me. Your cooperation
will be acknowledged appropri-
arety.

P. Narayanasamy, Reader Dept of
tnt0m0l0gy, Faculty of Agriculture,
Annamalai Universjty, Annamalainagar 60g
002 TN, lndia
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UPCOMING
NEWSLETTERS
The first issue next year
wi l l  address Local
Information Exchange.
We would be interested to
hear from you how
farmers' knowledge is
documented and passed
on to other farmers. What
forms of information are neeoed
at community level? What kind of
information do farmers really
need to farm sustainably? We
would also l ike to gain insight in
how linkages between rurar peo-
ple and outsiders in information
exchange can be improved.

Apart from articles on these
subJects, please send us car_
toons. drawings, photos of thea-
rre, songs, poems and proverbs
that you might know of .
Please send us your contribu-
t ions before 15 January 1g94.

I ne second issue has as a worK
t i t le Caring for our land. In the
past, the ILEIA Newsletter has
dealt with sustainability of farm-
rng at the field and farm lever. ln

ffi'd

this issue, we will look at sustain-
ability at the level of the land-
scape: the catchment or
watershed (in ecological terms)
or the community or ethnic area
(in sociological terms). Arlicles
are requested on such topics as:. managing flows of nutrients

between forests or range and
cropland

. soil conservation / watershed
management

. indigenous systems of natural
resource management

. local institutions/organisations
for using communal resources

. issues of landuse rights

. gender issues in natural
resource management

participatory landuse
planning, implementa-
tron, monitor ing and
evaluation
assessing sustainabil-
ity of landuse systems
bufferzone manage-
ment around conserva-
tron areas

. managing conflict over
use of natural resourc_

, es.

, Please send us your article or
, any information you might have
, on retevant publications, net_
: w0rKs, c0urses and videos
, before 1 March 1994.

LINKING WITH FARMERS
This is the tifle of the third book
in the ser ies ILEIA Readings in
Sustainable Agricu ltu re,'.
Throughout the tropics, a grow_
Ing number of individuals and
groups are developing Low-
External-lnput and Sustainable
Agricul ture technologies, as wel l
as participatory methods of
extending them. Many of these
rnnovat ive people are loining
forces to exchange information
and co-operate more closely, in
order to learn from each other
ano create a more favourable
policy climate for LEISA. This
book presents experiences of dif-
ferent forms of networking to
promote LElsA, focused on link_
ages among and between farm_
ers, development fieldworkers
ano researchers.

The book will be available from
lT Publ ishers ( i03/105
Southampton Row, London
WCl B 4HH, UK) earty December.

REGISTER
OF SUBSCRIBERS
The four regional registers of
ILEIA subscribers is stil l available
for free. Please send us a post-
card, indicat ing your subscript ion
number and which parts you
would like to receivel

d
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Weaknesses
of present day LEISA crusade
Much has been written about the shortcomings of the Green Revolution (GR). The truth
remains that the GR had also lfs successes. By making blanket and often normative state-
ments against GR, the LEISA enthusiasts have tended to swing to other extremes of no-
fertiliser, no-chemicals, indigenous-is-always-best type of meniality. tn reality these no-
chemicals, no-feftilisers alternatives are in themselves not sustaiiable. To many oppo_
nents, GR has remained static so that we get classical criticisms which do not ieaiise that
their target (GR) has moved on.

The prescribed solutions that are given in place of GR sometimes are not based on solid
foundations. Firstly there is the mistaken view that in order to make progress it is always a
black and white situation where GR is bad and LETSA is good. Althougi there are a num-
ber of merits with LEISA there are also some merits with-GR. Therefire, normative state-
ments about organic farming without tooking at the hard data regarding the area where it
may be done and to what extent are not helpfut. ln the ILEIA migazinE 2/93 t was struck
by what was referred to as GR areas. That geographic altusion of tne An fails to capture
the diversities and intricacies that may be present.

One often reads of farmers being told, made aware or were shown the benefits of LEiSA.
By implication, the farmers are passive in that regard, an assertion which is difficult to
believe..We have not yet heard of good cases where farmers together with the research-
ers or development workers evaluated some aspect of a G?-baied technotogy, looked
together at the alternatives and then implemented the agreed alternative. To-iy mind
LEIsA has to involve farmers from the start if it is to be iny better than GR.

Most of the successful cases that are recorded are merely based on obseruations of what
f3rmers are doing. Often these obseruations are taken as concrete evidence of whatever is
being propounded. These in my view shoutd be taken as the stafting point so that tongitu-
dinal studies are then made in order to appreciate futty what is goin-g'on. There is a ten-
dency to isolate the discussion from the economic mainstreambf tle country or region.
Many policy makers are not spiteful persons who want to sacrifice the poor rural farmers at
the altar.of GR. The policy makers normally want to upgrade lhe farmers in the prevailing
economic situation which in many Third World countriei means rampant unfair'trading 

-

practices. Policy makers have their hands tied and in the absence of serious studies that
put in place all the nuts and botts of the story they will not change horses easily.

It LEISA is to make a headway, then it must stop being something that preoccuprcs some
thinkers and such people. ln my view we need a culture of LEtSi in nationat research
organisations as well as internationa! organisations. LETSA contains a tot of good points
but it must be tried and tested. Only then witt it be adopted.

*
A'{3,(I'-// ,f

I $i-, \i,

Vol.5/No.4:
Vol.7/No.1/2
Vol.7/No.3:

Emmanuel Manzungu
Dept of Soil Science, IJniversi+
of Zimbabwe,
PO Box MP 167, Mt Pleasant, Harare
Zimbabwe

Note: this letter has been
shortened by the editors.

Vol.7/No.4: Searchjng lor synergy
Vol.8/No.1: Creating a healthy environment
Vol.8/No.2: (reprint) Let s work logether
Vol.B/No.3: Livestocksustaininglivelihoods
Vo l .g /No.1 :  Keepro l t ing
Vol.9/No.2: Cutting back on chemicals
Vol.g/No.3: Aiter the harvest
(issues not l isted are out of print)

Also available: Participatory Technotogy
Development in sustainable agricutture:
an introduction. 1989. 40 pp. US$7.S0.
Le d6veloppement participatif de techne
logies, a translation into French of ILEIA
Newsletter Vol.4/No.3 (US$ 5).
Third World readers may request a free copy.

The opinions expressed in the articles do not
necessarily reflect the views of lLElA.

Readers are encouraged to reprint or trans-
late articles with acknowledgement. please
send a copy of any reprint or translatjon to:

ILEIA
NEWSLETTER

december 1 993
volume 9 no.4

ILEIA (lnformation Centre for Low-Externat-
Input and Sustainable Agricullure) was esta-
bljshed in 1982 by the ETC Foundation and
is funded mainly by the Netherlands Ministry
of Development Cooperation. project lunds
are assured ti l l  early 1 994.

ILEIA's long-lerm objective is lo contribute
to a siluation in which Low-External-lnput
and Sustainable Agriculture (LEISA) is:
. widely adopted as a valid approach to

agricultural development, complementary
to high-external-input agriculture,

. recognised as a means to balance locally
available resources and local knowledge
wilh modern technologies requrnng
inputs from elsewhere,

. valued as a useful perspective in plan-
ning and implementing agricuttural
research, education and extension,

. developing and consolidating its stock of
knowledge and scientif ic basis.

LEISA is agriculture which makes optimal
use of locally available natural and human
resources (such as climate, landscape, soil,
water, vegetation, local crops and animals,
local skil ls and indigenous knowledge) and
is economically leasible, ecologically sound,
culturally adapted and socially just. The use
of external inputs such as mineral ferti l isers,
pesticides and machinery is not excluded
but is seen as complementary to the use of
local resources and has to meet the above-
mentioned criteria of sustainabil ity.

ILEIA seeks to reach these objectives by
operating a documentation centre; publis-
hrng a quarterly newstetter, bibliographies,
resource guides etc; holding international
workshops; and supporting regional netw-
orks in the Third World.

BACK COPIES of the tLEIA Newstetrer
are available: (USg 5)
Vol.3/No.1: Integrated nutrient supply
Vol.3/No.2: Diversity
Vol.3/No.3i l\.4icroclimatemanagement
Vol.4/No.1: Mounlain agriculture
Vol.4/No.3: Participatorytechnology devt
Vol.4/No.4: Enhancingdrytandagriculture
Vo l .s /No.1 :  D iscuss iononsus ta in ing

agncutture
Vo l .5 /No.2  In tens t ly ingagr icu l tu re in

humid areas
Local varieties
Assessing f arming techniques
Learning for sustainable
agflcuIure

ILEIA Po Box 64 NL-383o AB Leusden Netherlands
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