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We request our readers to send us articles
for publication in the next issues of the
ILEIA Newsletter
General themes:
- successful technology development by
farmers;
- descriptions of farms managed by
female farmers using sustainable farming
practices;
- integration of livestock and crop
production;
- economic aspects of sustainable
agriculture.
Specific themes:
- what can be learned from traditional.

small-scale irrigation (closing date, lst
August);
- multipurpose use of trees, shrubs or
grazes in semi-arid farming (closing date,
lst August);
- nutrient recycling in agriculture (like
composting, use of crop residues and
organic wastes, etc..)(closing date, lst
October).

The articles may not exceed 1500 words
and if possible, some illustrations and
references should be added. Also short
descriptions of practical experiences are
welcome !

Dear readers,

In this issue of the ILEIA Newsletter special attention is paid to agriculture in
mountainous regions.
The mountains are among the parts in the world which are ecologially most
endangered. Most of these regions are isolated and their inhabitants are generally
very poor. Cultural troditions odapted to the locol environment and production for
self-sufficiency strongly influence farming practices. The effects of population
growth, socio-economic changes and politics in many ploces are forcing farmers to
act in a self-destructive woy. Sources of woodfuel, fodder and soil fertility are
increasingly being depleted. The loss ofvegetative coverfrom the land is provoking
high rates of erosion in the mountains ond destructive floods on the plains.
'The problems of the present leave very little room to the farmers for thinking about
thefuture, for taking action which will sustoin their livelihood. Poverty, uncertainty
as to who will benefit (land and tree tenure rights) and lack of economic incentives
restroin farmers from investing in their land. Still, for the most part, the technology
of saving soil, sistoining its fertility and cultivating trees for woodfuel and fodder
does exist. It seems thot solutions to the problems depend as much or more on sociol
organizotion and on economics os on new technology. The case is the classic one of
physical and biologicol expertise (indigenous as well as scientific) being highly
developed in comparison to the politics and economics of the situotion, which do not
translate expertise into human oction' (Thiesenhusen, 1976).
It is not possible to discuss all aspects of mountoin development in this issue of the
ILEIA Newsletter. Reoders who need more specific inJormation or contacts can find
the addresses of the newly founded international organizations for mountain
development (ICIMOD, AMA) on page 22. The increosed interest in the
mountainous regions is strongly welcomed by ILEIA.
It is very important to stress yet again the role of indigenous knowledge and the
proper insight into thefactors causing ecologicol degradation as the basis offurther
actions. In the articles by Rhoades and by Brookfield and Allen you con find
information on these subjects.
In the articles by Tacio and Carls clear information can be found on technology for
improving farming in mountoinous regions. Although many technologies exist for
sustainable agriculture in the mountains, for farmers it is olways the question whether
this technology b also appropriate for their specific (physical as well as socio-
economic) situation. This is even more true for farming in the mountains where
diversity is very high.
The article by Reijntjes on community forestry stresses the importance of
farmers'participation and organization and ecological soundness which in many
projects are still paper dragons.
An important part of agricultural technology is still being developed by farmers. A
successful exomple is the cose described by de Bruijn ond Guritno.
We hope that through this Newsletter we will give you access to some basic
information and insights into agriculture in the mountains (but partly also of use
outside the mountainous region) and that you will enjoy reading about this subject.

The Editors.

Articles Requested

ILEIA needs more subscribers !
To make ILEIA financially sustainable
we need more subscribers-
Can you help us to find new subscribers?
Do you have a friend or colleague
working in tropical agriculture who does
not know the ILEIA Newsletter but
might be interested in subscribing?
Could you make her,/him acquainted
with the ILEIA Newsletter?

ILEIA will provide anyone who brings in
a new, paying subscriber with a free copy
of ' U nderst anding Traditi ona I
Agriculture, a Bibliography for
Development Workers', Hans Callier,
1987.
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Thinking like a
mountain

Robert E. Rhoades

Until the late 1970's. little attention had
been given to the special problems of
economic development in mountainous
regions. Then rather suddenly 'Save the
Mountains' became the slogan of yet
another development movement.
Numerous international symposia were
held, the journal 'Mountain Research
and Development' was launched, the
International Centre for Integrated
Mountain Development (ICIMOD)
founded. and even the science called
montology was revived. Mountains
quickly assumed an importance .
alongside tropical rain-forests, deserts,
and oceans. Mountain'experts'
proliferated, computer-based planning
models offered solutions, and
interdisciplinary research projects began
to dot the mountain slopes of
development countries. There was plenty
ofjustification for this concern: over ten
percent (probably much more) of the
world's population lives in high
mountains which cover 30 per cent of the
earth's surfacel they contain much of the
worlds's wealth in minerals, forests,
hydro-electric power; ecological disaster
in the highlands means the same for
adjacent lowlands; and the world's
reserve of genetic resources of our basic
food crops still find their diversity in
highland regions. Finally the 'critical
zones' (areas which cannot feed
themselves) of FAO are - with exception
of the Sahel virtually synonymous with
highlands.

The thesis of this article is that mountain
scientists and planners will fail - like their
counterparts in many desert and rain-
forest regions - unless they draw their
inspiration and ideas from as many
sources as possible. The most ignored
but important reservoirs of knowledge

about mountains are the traditional
mountain peoples. Typically, mountain
folk are seen as a part of the problem,
rarely as part of the solution. They are
portrayed as caught in a vicious cycle of
unwillingly having to over-exploit their
land to feed growing populations. Their
behaviour understandably comes from
necessity, but in the end it makes the
mountain people an involuntary villain
on their own slopes.

The art of vertical thinking

Part of the problem is the lowland,
urban view of rural mountains. Hiehland
cultures are seen as the inferior
'backwaters' of human history, hidden
away in remote valleys or on some
windswept plateau seemingly more
accessible to eagles than man. Political
power generally concentrates in the
lowlands, a power which has rarely
bothered to understand mountains or
mountain people. Aldo Leopold, the
American conservationalist, once wrote:
'Man had not learned to think like a
mountain. Hence we have dust bowls,
and rivers washing the future into the
seo'. The art of vertical thinking or of
perceiving the interactions of nature have
indeed been rare in development
projects.

There are two simple reasons that
mountain peoples have a role to play in
mountain development:
l. if governments or international
agencies are going to plan for the
destinies ofhighlanders, it is necessary to
know in a face-to-face way the
inhabitants who will have to live by the
consequences of that planning;
2. a need exists to cull through the ages
of experiences of mountain peoples to

see what they have learned over the
centuries which might be of value to
sustained mountain preservation.
To argue these two points is not to deny
that highlanders have made their share of
ecological mistakes, just as lowlanders
have created their dust bowls, oil spills,
and waste pollution. The point is that
traditional mountain folk deserve our
attention for what they can teach us
about their successes and failures in
attempting to survive on the mountain
slope.

Highland lifestyle

The permanent mountain way of life is
known by many names. I refer to it
simply as the 'traditional mountain
economy'.
This highland lifestyle has evolved in
virtually every major mountain region in
the world, and is strikingly similar
wherever it is found. Agriculturally, it
combines in a carefully regulated manner
both herding and cultivation by
seasonally utilizing different altitudinal
zones for different purposes.
In lower areas, permanent villages are
frequently surrounded by rock walled
fields, corrals and kitchen gardens.
Zones immediately above are used for
hay making or cultivation of hardy
grains or tubers, although the higher the
fields the greater the difficulty with
productive farming. Alpine pastures are
mainly suited for grazing and only then
when forage bursts forth in response to
the seasonal rains, as in the Andes, or the
warmth of summer as in the Alps or
Himalayas. During these periods, the
Quechua of Peru, the Sherpa of the
Himalayas or the Spanish peasant of the
Sierra Nevada drive their herds upward
to capture nature's moment. The
seasonal migrations between the high
pastures and the valley floor lend
mountain agriculture its unique design.
The traditional mountain economy has
been self-sustaining in many areas for
centuries without doing extensive
ecological harm to the habitat. This is
due to many things, but - above all - to a
finely tuned agricultural calendar,
technologies and landuse adapted to the
mountain conditions, and a social
arrangement which restricts the reckless
exploitation of community lands and
demands cooperation of all members.
This approach is an outgrowth of
centuries of trial and error resulting in a
degree of harmony between men and
mountains.

The demands of the landscape

Any highland economy must be
appreciated against the special demands
of the mountain landscape. Human

The most ignored but important reservoirs of knowledge about
mountoins ore the traditional mountain peoples.
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survival over long periods depends on the
ab^i l i ty to uri l ize.rough, precipitous slopes
er recnvely. Hlgh mountatns
characteristically contain within short
distances a number of tightly compressed
natural vegetation belts which ranse
from warm val ley f loors through
grassiands, coniferous forests, tundra-
l ike zones, and f inal ly a level of
permanent snow. Added to this is a
broken terrain oriented at different
angles to the sun, wind, and rain.
creating a thousand neighboring micro-
niches. More biological and
topographical diversity can be found in a
thousand meters of mountainside in the
Andes or Himalayas than in over
thousands of flatland kilometers.
High mountains are like islands in the
sky, although physically connected to the
lowlands, the effects of great heights
create a distinct ecology.

Mountain technology

The traditional mountain way is a special
art, a science, a technology and a religion
all wrapped into a single lifestyle. Foi
these reasons, there is no better place for
development specialists to look for
appropriate technologies than in
highland vi l lages. The tool-kit  of rhe
traditional highland farmer is simple.
rust ic and often unchanged for centuries,
but lowland mechanical devices have
never been of much use on the slopes.
Mountain technology is locally hand-
made and well adapted: the shorthandled
hoes, scythes, items for handling animals
such as as milking utensi ls, weaving
and cloth-making machines, and basic
food processing equipment are all geared
for living or working efficiently in the
desolate uolands.

D_rawing by Eduardo Moises, Minka,
Peri.

The Adnean foot plough, the
chaquitaclla, is a tool frequently
considered by outsiders to be quaint and
primit ive. The'chaqui '  has been used for
centuries, although since the Spanish
arrived farmers have been awaie of
animal drawn ploughs. The fai lure to
take up the plough, and later the tractor.
cannot be attr ibuted to lack of
aw-areness. The foot plough is extremely
efficient on rugged slbpes which are too
steep for oxen or tractors. It is ideal for
turning over grassy sod in fields which
have been fallow lor several years an
would be virtually impenetrable by the
drawn plough. Planting with the ,chaqui,

involves a form of 'minimum tillage,, an
ancient Andean practice which hai
recently become a 'flatland , rase in
industr ial countr ies using the tr ictor.
The mountain tool-kit is complemented
by special ly adapted grains, tubers, and
animals capable of withstanding alt i tude
and frost. In the Andes are found hardv
tubers such as potato and oca as well  ai
nutr i t ious grains l ike quinoa or canihua.
Animals such as the yak in the
Himalayas, the alpaca and l lama in the
Andes, or the Swiss highland catr le are
l ikewise special ly adapted to rhe r igorous
environment of high alt i tudes.

Land conservation

While the tools of mountaineers may
readily be judged as appropriate foi
highland conditions. few flatlanders
would concede the same when it comes to
land conservation practices in
mountains. Indeed, flatlanders are
frequently shocked by rhe farming
techniques of highlanders.A foref in
agricultural adviser working in peiu once
explained to me the absolute irrationality
of Andean farmers who prepare furrowi
which slope down the hi l i  ralher than in
horizontal contours. This, he explained,
is the worst conceivable way ro construct
furrows since water runs down the ditch
cutting deeper into the mountain and
washing soil away. His argument seems
logical,  that is, i fyou think ,horizontal,
instead of 'vert ical ' .  I  have since learned
from Andean potato farmers that thev
use vertical furrows for some very sane
reasons. First,  unless they al low for
suff icient drainage: watei stagnation wil l
cause potatoes to rot. second. heavv
rainfal l  against poorly-drained 

-

horizontal furrows could bui ld up
pressure causing landsl ides thus 

'

completely destroying the farmer's field.
Moreover, most farmers use vertical
furrows in areas where erosion is not a
serious threat, and gently sloping
Iurrows ln steeper areas.
The natural pul l  of gravity in mountains
losters erosion, avalanches. and
mudslides which can destroy fields,
paths, irrigation ditches and even entire
villages. Mountain land tends to be of
poor qual i ty for agriculture and farmers
face a never-ending batt le against
continuous loss of soi l .  Yet mountain
men have fought against incredible odds
in stop.ping erosion and even building up
the soi l  on otherwise unproductive land.
The elaborate stairway terraces, for
instance, found in mountains from
China to Peru are marvels of the world.
The struggle against loss of soil nutrients
and build-up of harmful pathogens to
crops is also universal in highlands, and
over the centuries mountain communities
have developed ingenious ways of
dealing with this problem. They mainly
counteract nutrient loss throueh
manuring, composting, complex f ield
and crop rotat ions, and rel iance on a
great variety of landraces. The
agronomic techniques used by mountain
peoples are poorly understood by
modern science, although evidence
suggests they are valid.

Complex rotations

In many Andean communities land is

divided into seven areas or sectors.
Planting is concentrated in one ,sector,
for I or 2 years, during which time herds
or flocks are exiled to other sectors which
serve as pastures. Every householf owns
fields in each sector and by.village law no
outsider may purchase village land.
Farmers pursue a strategy ol complex
rotat ion of crops within sectors under
cultivation. The potato always leads off
the rotation cycle after fallow because it
is the most sensitive to soil pathogens,
followed by soil-enriching Andean
legu_me or grain but rarely by another
Andean tuber. Temporary corrals
containing sheep or other livestock are
moved dai ly over the prepared soi l  to
fert i l ize the f ields to be pianted next.
Despite low yields, a mixture of many
native potatoes is grown as a way to
spread out r isks. Although potato late
bl ight is common in the Aniles, nothing
like the lrish potato famine has ever
occurred, mainly because farmers guard
against widespread crop loss by
maintaining diversity. Seven years will
pass before a sector is utilized again,
until a complete turn has been made
!h1,ough all sectors. During this time, the
fallow fields will have replinished their
soil, buitt up organic maiter, and insect
and fungi populations will have declined.
Curiously, when corn bl ight hir the
United States in the 1970's,
recommendations similar in principle to
the practices of the Andes were made:
more reliance on crop diversity and more
systematic rotations. Modern agronomy
has much to offer highland farmers, bui
i t  has much to learn from them as well .

Diversity

Another aspect of indigenous mountain
agriculture frequently considered' irrat ional '  is the large number of
unusually small and dispersed fields.'Why do they have so many postage-
stamp-sized fields scattered from here to
Kingdom Come?' people often asked me
in Peru or Nepal.
Indeed, I have known farmers who have
had as many as 90 tiny fields scattered
over a valley and frequently located
several days' walk apart.
The common flatland solution would be
to lump all these into a single field. yet
many reasons for the dispersion can be
offered. First,  scattereO i ietOs reduce the
risk of total crop failure. Due to the
practice of planting a wide range of crops
and varieties in different locali[ies and it
various alt i tudes, a poor yield in one part
of the val ley does not imply the same-
results elsewhere. Mountain farmers oot
for one main strategy: diversif icat ion. i f
frost, hail or an avalanche destrovs the
crops at one level, this may affecf only
one of a family's many parcels. A few
feet of elevation can male a difference of
one or two days in the maturation of the
crop, al lowing a stepwise progression of
harvesting activi t ies. Final ly, the
dispersion of holdings makes sure al l
families have access to soil types of
varying quality and are not restricted
only to low-yielding fields.

Village social consciousness

Such adaptive agricultural practices,
however, would be impossible without a
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corresponding village social
consciousness. Every effort is made in
alpine communities to build a civic
awareness and involve all members. High
pastures must concern everyone if
successful pasturing is to take place.
Irrigation ditches or paths must be
repaired by communal effort. Landslides
and avalanches can be averted only if
everyone is sensitive to ecological
conditions on the mountain slopes above
the village. The movement of animals
between the village and the high pasture
requires the cooperation of all members.
The nature of selfsufficient farming in
isolated highland regions demand an
elaborate system of reciprocity in the
exchange of labour, tools, supplies and
seed. In short, mountain agriculture is
coordinated agriculture.
Even colorful festivals of highlanders,
now tourist attract ions, are important
for building social solidarity and
regulating the agricultural calender.
High altitude communities have learned
to avert disaster by fixing dates between
which certain task should be started and
finished. Saint's days or religious
festivals are used as a rough guide
although tasks may be conveniently
postponed if the weather is unfavorable.

Winds of change

The fragile nature of the traditional
mountain economy became suddenly
clear to me in the Andean winter of 1979
when I visited an elderly friend - Don
Maximo Poma. who lives in a Peruvian
village on the eastern slopes of the
Andes. He was troubled, more so than I
had ever noticed before. 'Today, 'he

explained'we have a community meeting
and for sure there will be a bad fight'.
When I inquired further, he set forth his
community's dilemma, one which
throughout this century has affected
mountain villages all over the world.
'We have already allowed some outsiders
to own land in the valley floor, and today
others want us to give up control of the
higher lands. Some people want to sell
their fields to outsiders who can pay
more. The young farmers are crying to
stop the 'turns' and plant year after year
in the same fields. It is foolish, they say,
to let the land lie fallow so long when we
can make so much more money by selling
our produce in the Lima market. They
say don't worry about the old ways.
Today we have fertilizers and pesticides.
And it is true, ingeniero, we can produce
many tons more.'
Inevitable winds of change have come to
my fribnd's village. If history repeats
itself, this village may soon fragment
into a community of more or less
independent commercial farmers. Those
with the energy and finances will
progressively control the land of the
poorer families who will probably leave
the village. In this respect, fewer people
in the mountain may mean a healthier
mountain environment. Human
population pressure against limited
resources has and will always be a key
ecological problem in the highlands.

Relevance of tradition for mountain
development

Since most upland communities are

The topographical diversity in intensively used by Indonesian farmers
Photo: Bertus Havekort

caught between two worlds, the
traditional and the modern. mountain
policy makers will be faced with the
difficult tasks of converting the old into
a new system which will not lead to the
destruction of the iragile mountain
environment. I believe that incorporating
the principles, if not the substance, of the
traditional highland economy into the
planning of mountain communities of
the 2lst Century is a first step. I am
suggesting an ethic of nature, a concern
with land management, a civic
responsibility, a low-energy technology,
and a great will to return to the mountain
as much as is taken awoy.
Students of the mountains must act now
if they are to understand properly the old
way of the mountains. Highland villages
have survived across the millennia. while
nations, governments and even cit ies
have faded from the human scene. But
today there is an erosion in the
mountains which cuts silently and
unseen. Like the erosion of the precious
soil, this erosion is equally irreversible
and just as costly. I am referring to the
exodus from the mountains and the
demise of traditional insights and
practices. Perhaps it is inevitable that
such cultures should join the graveyard
of extinction along with most of the
native cultures of the world. However, if
we who propose to save the mountains
let the insights of the existing traditional
mountain people escape us, we have lost
a great deal. If development planning
continues to take place at sea level, far
removed from the realities of the
mountain world, the efforts are certain
to end up as another chapter in the sad
history of well-intended but ill-conceived
development efforts which failed.
Robert E. Rhoades. International Potato
Center (CIP) P.O. Box 5969, Lima,
Peru. I
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Land Degradation in
Papua New Guinea

Harold C. Brookfield and Brvant J. Allen

we need to understand the social forces
impinging on farmers, rich and poor.
The highlands of Papua New Guinea
(PNG) offer a number of advantages for
studying the relationships between land
degradation and the 'pressure of
production'. People there still live largely
within tribal societies which are relatively
small groups of people. They have come
into contact with the world economy
only in last 50 years, and it is
comparatively easy to distinguish
between the social pressures which come
from within their own societies and those
which now come from incorporation
within the national and world economy.

Archaeological research and research
into prehistoric vegetation change
provides an exceptionally long view of
the development of agriculture and
associated changes in ground cover and
erosion, some of which can be termed
land degradation.

Pig production and horticulture

In the highlands societies of Papua New
Guinea, up to half of the main food crop
(sweet potato, Ipomoea batotos) and
considerable proportions of other crops

grown are fed to pigs. Pigs in these
societies have become much more than
animals grown for consumption. Pigs are
commonly'exchanged for people' who
are married, die or are killed. Those who
brought up the person 'lost' are
compensated for their efforts and
resources. Across much of the highlands
it is estimated there are approximately
equal numbers of pigs and people.
Eventually most pigs are consumed by
people. Pigs are an important means of
storing food from an agricultural system
in continual production with little or no
other means of storage; in times of
plenty pigs can be fed surpluses, while in
times of want, they can be fed less, and
in critical situations they can be
slaughtered and consumed. But if
individuals in these societies wish to
become influential and known beyond
their immediate small group, they must
produce more pigs than other
individuals, and groups who wish to
secure themselves against domination by
others must produce more pigs than
other groups.

In some parts of the highlands this
competitiveness in the production of pigs
between groups is formalized into
exchanges of hundreds of animals. In
other parts exchanges take the form of
chains of individual transfers. Such
exchanges are commonly inflationary as
men vie with each other for influence by
giving more than they receive.
In the modern PNG highlands societies
these pressures remain, but there is now
the added pressure to produce for
money. Today, while money and other
items like beer and motor vehicles are
rapidly replacing pigs in bride-price
payments and compensations, many
highlanders now raise pigs for sale and
for money. They also grow coffee for
sale, which reduces the amount of labour
and land available for pig raising and
food production. In addition, modern
health care is reducing infant mortality
and child deaths so populations are
inexorably increasing.

Innovation and invention

The ability of modern highlanders to
produce large numbers of pigs from their
agriculture systems depends on
innovation and invention by their
ancestors during the last 200 to 300 years
and perhaps longer.
Archaeological investigations and the
analysis of pollens trapped in peat cored
from lake beds and swamps strongly
suggests that humans have been
practicing some form of agriculture in
PNG for at least 10,000 years. From
2,500 years ago, forest clearing began to

There are no simple explanations of land
degradation;'overpopulation', 'poverty'
and 'ignorance or laziness', all fail to
meet t-he test of close examination. If the
reasons why land is misused are to be
understood, the social, economic and
political pressures on farmers also must
be understood. This approach, called
'regional political ecology', is described
in ireceni book (Blaikie and Brookfield,
1987) in which one of us is a principal
author and the other a contributor.

The very term 'degradation' really has no
meaning in the absence of human use of
the land. The natural processes of
erosion and leaching become
'degradation' only when land is related
to its possible uses. When land is
'degraded' its productivity declines.
Human effort can sometimes restore that
productivity or prevent further losses.

But either way the yields of human
labour and capital are adversely affected.
We find that degradation occurs most
often when land managers find they must
produce more with the same or less
labour and land. We term this 'pressure

of production' to distinguish it from the
simpler idea of 'pressure of population'.
To understand 'pressure of production'

In the highlonds of Papua New Guineafarmers have developed a number of
innovative horticulturol techniques. Topsoil isformed into mounds over a
compost of grasses and weeds and sweet potato planted into mounds. This
aeriol view near Tori in the Southern Highlands show mounds in all stages of
production. Drains carry off excess water; almost all natural forest hos been
cleored but Cosuarina trees, which are known tofix nitrogen, and other tree
species, are plonted along field boundaries and are used for fuel, building ond
fencing. On flot to gently sloping land this system of agriculture can produce
at a sustoined level for up to 100 years. This orticle argues that intensive
agriculture like develops land degradation, even in pre-capitalist societies,
becouse of social and political pressure to produce more from the same area
of land.
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increase and has been most oronounced
during the last 300 years. TI i is surge in
the pattern of forest clearing is thought
to be associated with the arrival in PNG
of the sweet potato, fol lowing i ts
transport to Asia from South America by
the Portuguese in the l6th century.
When foreigners first entered the
highlanC valleys in the 1930's they saw
broad vistas of tall cane-grass in the
valley floors and running up the valley
sides. Areas of settlement were
surrounded by large, geometrically laid
out and stoutly fenced sweet potato
gardens. Pigs were grazed during the day
in grasslands outside the fences and
brought into houses at night and hand
fed. Mixed vegetable gardens were
commonly planted on slopes in low
secondary forest.
Across the highlands a number of
techniques were employed to cultivate
sweet potato. In the east small mounds
were used while in the central highlands
the soil and vegetation from a grid-iron
pattern of ditches was flung onto the
intervening beds with wooden spades.
Further west large mounds were formed
from the topsoil and grasses, weeds and
old sweet potato vines used as compost
and sweet potato planted into the
mounds.
In a number of places, wetlands (which
carry beneath their surfaces the evidence
of much earlier cultivation - up to 9,000
years ago at present estimates) were
drained by substantial ditches and
cultivated.
In many places, trees were planted into
fallow gardens or along field boundaries.
A popular species was Cosuarina, atree
which fixes nitrogen.
When the proportion of the production
from these systems which is fed to pigs is
taken into account, it is impossible to
sustain the argument that all of this
innovation and invention over the last
300 years, this intensification of
production, has come about because of
'population pressure'. It is almost
certainly the outcome oi social,
economic and political 'pressure to
produce'.

Land degradation in the PNG highlands

Despite so long a history of cultivation
and forest clearing the signs of
spectacular erosion or instability are few
in the PNG highlands. In many areas
forest clearing and cultivation has not led
to degradation. Rather it has resulted in
the creation of highly productive and
sustainable agricultural systems. But in
other areas sustainable production is
possible only by the continued clearing
of more forest, usually upslope of
existing cultivations. This process occurs
in two stages: the primary forest is
cleared, cultivated for a short period and
then a tree fallow is allowed to
regenerate. This low secondary forest is
then used as a source of firewood.
building materials and fencing for up to
20 years. It is eventually cleared and
cultivated permanently until falling
yields force another upslope move.
Near where land in the flat to undulatine
valley floors has been cultivated for ovei
50 years with only infrequent short
periods of fallow, hill slopes have been
cleared of forest, cultivated and

ILEIA-MARCH 1988 Vol.4. No. I

abandoned. Farmers point out the loss of
one and sometimes two soil horizons
from these areas.
Among o people who manage some parts
of their lond so well, how has this
insidious degradation come obout?
We believe it has occurred because
groups of people who occupy land of
differing quality have been linked
together by competitive exchanges or
find themselves in situation in which they
must attempt to 'keep up with the
Jones's' .  The prehistoric evidence
suggests agriculture spread from the
valley floors outwards. It seems likely
techniques ideally suited for the intensive
production of pigs on slopes less than
about I 5 degrees spread onto steeper
slopes, resulting in relatively rapid losses
oftopsoil in those areas, and eventually
in land degradation.

Why no change?
Why have people farming the slopes not
adapted their systems to reduce the loss
of topsoil? There are many possible
reasons. Firstly, the process is rarely
spectacular; it occurs slowly over one
man's productive liietime. Secondly,
after clearing and fencing by men, it is
women who are responsible for the
continuous production of sweet potato
and pigs, while their husbands formerly
protected them against attack, and today
earn money from selling coffee or
arranging the next exchange ofpigs. It is
men who make major resource
orientated decisions. Perhaps if men had
to face the difficulties of maintaining
continued production under conditions
of falling yields they would put more
thought, sooner, into how to create a
more sustainable system of production.

What has modern agricultural extension
to offer?

It is ironic but true that PNG hishlands
'- q.{tFlrq*titrl{Rap*w
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agricultural systems were seen by
colonial agricultural workers as so
successful as to be in no need of advice.
They concentrated instead on the
'introduction of cash crops. Only half-
hearted attempts were made to persuade
people to reafforest grass covered hill
slopes. Today however, what is required
in increasing areas of the PNG highlands
are the introduction of agroforestry
systems which will allow the reclamation
of land which has become degraded, will
provide for the production of timber for
housing, fencing and fuel, and will allow
cultivation on a regular cycle.
If these areas are to be successfully
rehabilitated it will be as necessary to
understand the social, political and
economic 'forces of production' on the
people who presently occupy them, as it
has been to properly understand why the
land became degraded in the first place.

Harold Brookfield.
Bryant Allen
Dept: of Human Geography, Research
School of Pacific Studies. Australian
National University, G.P.O. Box 4,
Canberra ACT 1601. Austral ia.
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When intensive systems of production are extended onto steeper slopes land
degradation occurs because of steady loss of topsoil. On this limestone
plateau in the Southern Highlond volcanic ash soils have been lost from the
steeper upper slopes during cultivation. Only on the lower slopes dre sweet
potato yields acceptoble. Many slopes are now grass covered. Trees are
planted on the lower areas, but where soil hos been lost, they do poorly.
Timber for fencing, fuel and building is now some distance awoy. Chitdren
are not well nourished. Yet people here still conduct lorge pig exchanges
involving up to 1,000 animals at a time, illustrative of pressires to produce
which are not directly associated with either population pressure or the
introduction of a monetary economy ond cash cropping.
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SALT: Sloping
Agricultural Land
Technology

Henrylito D. Tacio

Chemical fertilizers, very popular
because they'miraculously' increase
crop yields, may yet prove to be man's
undoing. Agricultural scientists have
shown that continued use of only
chemical fertilizers causes soil organisms
to die. Without soil organisms,
chemically saturated land will eventually
lose its capacity to nourish healthy and
fruitful crops, until finally the soil 'dies'

a natural death. With 'dead' soil. how
can man grow his food to feed himself?

'We are facing not merely a vexing
problem', says a noted agriculturist. 'We

are facing certain destruction and even
death if we continue to destrov the
natural resources that suooori l i fe on
ear th . '
In the Phil ippines, sixty percent ofthe
total land area of 30 million hectares are
upland with a populat ion of 1.5 mil l ion
(Serrano, 1984). I t  is a common
knowledge among Filipino people that
these uplands are now bald, ugly and
almost useless. 'Poor soil makes a farmer
poor' ,  says the Rev. Harold R. Watson,
the director of the Mindanao Baptist
Rural Life Center, in Kinuskusan,
Bansalan, Davao del Sur. 'And poor
farmers make a country poor. '

How to help the uplanders?

Poverty is indeed spreading wildly in the
uplands of the Philippines. But can
something be done to help improve the
life of the uplanders? This is the question
that worries the Rev. Harold Watson, an
American agriculturist-missionary from
the state of Mississippi, several years
back. His biggest problem is how to stop
soil erosion and restore - if already
eroded - the fertility oi the soil.'Soil erosion is an enemy to any nation -
far worse than any outside enemy
coming into a country and conquering it
because it is an enemy you cannot see
vividly' ,  the Rev. H. Watson remarks.
' l t 's a slow, creeping enemy that soon
possesses the land'.
In the beginning, the Rev. H. Watson
and his associates at the Center tried
many ways to stop the erosion and
restore soil fertility. 'None of our ideas
really worked', recalls the Rev. H.
Watson. 'We built terraces and these
washed out. Information gathered from
different agricultural universities and
colleges did not work either'.

The Leucaena tree, a discovery

In 1973, the Rev. Harold Watson, on
furlough, went to Hawaii and there met
Dr. James L. Brewbaker, who gave him
a very small package of seeds of
Leucoena leucocephala, collected by Dr.
Brewbaker himself and his colleaeues in

fig. I: Finding the Contour lines.

Central America. The Rev. Mr Watson
planted the Leucaena seeds at several
locations on the Center's l9 hectares. As
the Rev. Mr Watson and his associates
struggled to hold up their terraces, it
became evident that this could best be
done with living trees and that the
Leucaena as a nitrogen-fixing legume
was a natural on all except the most acid
sol l  sl tes.
'We kept on experimenting', the Rev. Mr
Watson recalls. 'At first we planted one
row of Leucoena. (But) ifseveral trees
did not grow so well, you had a hole in
the dike lor soil to wash through. We
finally settled on planting two dense rows
with seeds of Leucaena that had been
soaked in water. The seeds arejust
dribbled in, maybe an inch apart, in two
rows just half a meter apart. Two dense
rows make a reliable hedge and the soil
that washes off the slope can build up
against the hedge to make the terrace'.

SALT

In 1978, the Rev. Harold Watson and his
assocates finally verified and completed
the scheme and called it Sloping
Agricultural Land Technology or SALT.
SALT is a way of farming that can turn a
sloping parcel of land into a highly
productive upland farm. As a proven
system of upland farming, SALT has
certain advantages over both the
traditional techniques of slash-and-burn
(swidden agriculture) and conventional
terrace farming. SALT enables farmers
to stabilize and enrich the soil and to
grow food crops economically. There is

also a reduced need for expensive inputs
like chemical fertilizers.
In l ike manner, the SALT scheme is
tailored for small family farms and for
raising both annual food crops and
permanent crops. Also, it is culturally
acceptable because the farming
techniques are in harmony wit[ the
beliefs and traditional practices of
Filipino people. Furthermore, it has
proven applicable to most of the regions
throughout the Philippines.
In addition, SALT also conserves soil
moisture and reduces pests and diseases.
Moreover, it replaces an ugly eroded
hillside with a terraced and green
landscape. But most important of all, to
a financially harried farmer, the
technology can increase his annual
income to almost threefold after only a
period of five years (Table l).

How to use SALT

SALT is a simple, applicable, low-cost
but effective way of farming hilly lands
without losing top soil to erosion. It
consists of ten basic steps as discussed
briefly below: l. Making the A-frame.
The A-frame is a simple device ior laying
out contour lines across the slooe. It is
made of a spir i t  level and a three wooden
or bamboo poles (two should be about
one meter long each and one about one-
half meter long) nailed or tied together in
the shape of a capital letter A with a base
of about 90 centimeters. The spir i t  level
is mounted on the crossbar.
2. Finding the contour lines. One leg of
the A-frame is planted on the ground,
then the other leg is swung until the spirit
level shows that both legs are touching
$e ground on the same level. A helper
drives a stake beside the frame's rear
(first) leg (Fig. 1). The same levelfinding
process is repeated with stakes every 5-
meter distance along the way until one
complete contour line is laid out, and
until the whole slope is covered. Each
contour line is spaced from 4 to 6 meters
apart for a steep hill, and 7 to l0 meters
apart for a more gradual one.
3. Cultivating the contour lines. One-
meter strips along contour lines are
plowed and harrowed until ready for
planting. The stakes serve as guide
during plowing.
4. Plant nitrogen-fixing trees. On each
prepared contour line, make two furrows
one-halfmeter apart. Plant the seeds of
leguminous trees like Leucaena
leucocephala, Flemingia congesta,
Leucae na d iv ers ifo I ia, C al I ia ndra
callothyrsus, or Sesbania grandiflora.
Branches of Gliricidia sepium can also be
used. One furrow can be planted with
say, L. leucocephala, and other furrow
with F. congesta. Always use a
combination of various tree species to
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minimize the risks of pest attacks like
e.g. by psyl l ids (see page l9).
The seeds are firmly covered with soil.
Where time is of no importance, the trees
can be left to grow until they are four to
five meters high, which by then should
form a shade that will kill the grasses and
eliminate the need for cutt ing grasses.
5. Planting the permanent crops. The
space of the land between the thick
double rows of nitrogen-f ixing trees is
called a strip, where the crops are
planted. Permanent crops may be
planted at the same time the seeds of
leguminous trees are sown. Only the
strips for planting are cleared and dug;
and later, only ring weeding is employed
until the nitrogenfixing trees are large
enough to hold the soil for full
cultivation to commence.
Permanent crops are planted in one strip
out of every four. This refers to strips
1,4,7,10 and so on. Coffee, banana,
citrus, cacao, and others of the same
height are good examples of permanent
crops. Tall crops are planted at the
bottom of the hill and the shorter ones
are planted at the top.
6. Cultivating alternate strips. The soil
can be cultivated even before the
nitrogen-fixing trees are fully grown.
Cultivation is done on alternate strips,
on str ips 2,5,8, and so on. The
uncultivated strips collect the soil that
erodes from higher cultivated strips.
When the nitrogen-fixing trees are fully
grown, every strip can be cultivated.
7. Planting the short-term crops. Short-
and medium-term income producing
crops are planted between strips of
permanent crops as source of fOod and
regular income, while waiting for the
permanent crops to bear fruit. Suggested
crops are pineapple, ginger, sweet
potato, peanuts, sorghum, corn, melons,
squash, and upland rice, etc.
8. Trimming the nitrogen-fixing trees.
Once a month, the continuously growing
nitrogen-fixing trees are cut down at a
height of one meter from the ground.
Cut nitrogen-fixing leaves and twigs are
always piled at the base of the crops.
They serve as an excellent organic
fertilizer for the plants. In this way, only

Gross Income Total Expense aYear

1980
l98 l
t982
1983
I 984
l  985

s,693.20
3,055.45
9,007.30
6,471.33

14,287.36
8,344.95

a For seeds, insecticides, fertilizer. No labour expense is included because the farmer
used his own labour.
b Permanent crops were not yet producing.
c A 6-month drought occurred in Mindanao in 1983.
d Permanent crops began producing.
e From January-July (7 months only).

Table I: Costs and returns analysis of the SALT Demonstrotion Plot, 1980-1985 (in
Pesos, Philipines)

minimal amounts of commercial
fertilizer, if any, are necessary.
9. Management. The non-permanent
crops are always rotated to maintain
productivity, fertility, and good soil
formation. A good way of doing this is
to plant grains (sorghum, corn, upland
rice, etc.), tubers (sweet potato, cassava,
etc.) and other crops (pineapple, squash,
melons, etc.) in strips where legumes
(beans, peanuts, pulses, etc.) were
planted previously and vice versa. Other
crop management practices such as
weeding, insect and weed control, are
also done regularly.
10. Building green terraces. To enrich the
soil and effectively control erosion,
straws, stalks, twigs, branches, leaves,
rocks and stones are piled at the base of
the thick rows of nitrogen-fixing trees.
As the years go by, strong, permanent,
and naturally green terraces will be
formed which hold the soil in place.

National and international interest

A number of agricultural colleges and
universities in the Philippines are putting
up their own SALT farms under the
Agricultural Education Outreach Project
(AEOP) which is receiving financial
support from the united States Agency
for International Development

Alley cropping along the contourlines.
Photo: SALT.
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(USAID). Upland development
researchers and scientists from
Indonesia, India, Sri  Lanka, Korea,
Bangladesh, New Guinea, Kenya,
Liberia, the Solomon Islands, Taiwan,
Ghana, Thailand, Austral ia, and Japan,
among many others, have visited the
hillside demonstration farm in Bansalan.
Davao del Sur, for possible adoption of
the technology in their countr ies.
To satisfy the mounting interest of the
public in SALT, the Mindanao Baptist
Rural Life Center has designed an
extensive training and extension program
for the technology. An illustrated
manual and flip chart have been
reproduced showing the detailed steps in
the establishment and maintenance of a
SALT farmr Readers who wish to know
more about the upland technology may
write to the Rev. Harold R. Watson at
Mindanao Baptist Rural Life Center,
P.O. Box 94,Davao City, Phi l ippines.

Henry D. Tacio is a contributing editor
of AGRISCOPEMagazine /
Philippines, and is presently working as
Staff Writer of Mindanao Baptist Rural
Life Center in Kinuskusan, Binsalan,
Davao del Sur, Phi l ippines.

I

References:
- Serrano, Rogelio C. 1984. Sustained Food
Production in the Upland: Making Hil ly Lands pay.
The PCARRD Moni ro r ,  Vo l .  X I I  (3 ) :6 -7 .
- Sumatra, Jerry B. 1987. SALT: Hope of the
Uplands .  Canefarm News,  Vo l .  X I  ( l ) :  l0 -12 .
- Watson, Harold R. and Warlito A. Laouihon.
1987. Sloping Agricultural Land Technoiogy: An
Agroforestr Model for Soil Conservation in V€rsara
an Br iones  (Eds . ) .  Agro fores t ry  in  rhe  Humid  

-

Tropics. Hawaii: Environmental and Policv Institute
(EAPI ) ,  Easr -Wesr  Center .
- MWRC, 1986. How to Farm Your Hil lv Land
Without Losing Your Soil,
-  Kang,  8 .T . ,  G.F .  Wi lson  and T .L .  Lawson.  1985.
Alley Cropping; a suitable alternative to shift ing
cultivation. IITA, PMB 5320, Oyo Road, Ibadan,
Nigeria.



Jtirgen Carls

Land-use systems in
Marginal Highland
Areas

JuneAs resources become scarcer in large
parts of the tropics and subtropics, the
use of highland areas (elevation above
f000 m) increases in importance. With
increasing elevation, temperatures fall
and rainfall often rises; vegetation, soils
and land-use possibilities exhibit
corresponding gradients. Localized
variations in slopes and soils add to the
diversity. In the highly diversified but
largely marginal highlands, expansion of
cultivation is normally not possible and
opportunities for intensification are
limited. With the chronic lack of capital,
most smallholders practise capital-
extensive but labour-intensive
subsistence farming.

The ultimate aim of agricultural
development is to obtain stable and
sustainable systems which do justice to
ecological potential and socioeconomic
necessities. Livestock forms an
integrated part of these systems. Under
such marginal natural conditions,
moderate applications of external inputs
such as mineral fertilizers cannot be
completely dispensed with. In this article
the possibilities for improvement of
intercropping in highland areas are
discussed.

Tropical highland

The Luzon region (1500-2500 m) in the
Philippines is an example of tropical
highland. The extreme climate (up to
4000 mm annual rainfall, pronounced
dry season of 4-5 months, typhoons with
wind speeds up to 150 km/h) severely
limjts land-use possibil i t ies. The soils are
predominantly silty, loamy sands with
low aggregation and high erodability.
Even with terracing and other anti-
erosion measures, the extreme slopes do
not favour use for pure cropping. From
an ecological viewpoint, forestry or
agroforestry would be more appropriate.
Rotations. The present rotation of
potatoes and cabbages, interrupted only
occasionally by other crops, needs
improvement for both ecological and
phytosanitary reasons. A ley-farming
system - lncorporatlon oI temporary
grassland for animal production - is not
practised, since the farmers claim that
other forage resources are available to
diversify the conditions and low inputs
of water and fertilizer, and to help
maintain soil fertility. Plants sown solely
for erosion control and soil conservation
are not acceptable to the smallholders.

The following crop rotation, which was
developed at an elevation above 2000 m
in Sri Lanka, is now being introduced
into the Philippines (Table 1)'

During the height of the wet season with

l0

November February June November

cabbage
chicory
radish

beans
peas
fenugreek
Vigna spp

potatoes lettuce
fennel
turniP

carrots
red beets

Table I:Crop rotationfrom the Sri Lanka highlands now being introduced into the
Philippines.

August November

Tabte 2: An alternotive rotation if potatoes can no longer be grown'

cabbage
cauliflower
celery

legumes
sweet potatoes

accompanying typhoons, cabbage,
chicory and radish suffer least from the
weather. In the dry season (November-
February) leguminous species which
require little water and fertilizer are most
suitable. The danger of transmitting
diseases and pests, such as clubroot in
cabbage and diamond-back moth, is
reduced by including legumes and
potatoes, and nematode infestation
(Globodera spp./ as well as potato wilt
( Pseudo mo na s so lanacearum) ar e
reduced to a minimum.
In tropical areas above 1800 m, where
frosts are rare, the scope for crop choice
is larger, e.9., if potatoes can no longer
be grown for phytosanitary reasons, they
can be replaced by drought-resistant
sweet potatoes in a relay-cropping
system: (Table 2).

Intercropping. By adding organic matter
and nitrogen to the soil, appropriate crop
mixtures can help prevent erosion and

April
cucumbers
capsicum
melons

maintain soil fertility. A trial at 3500 m
elevation in Bolivia demonstrated the
positive effect of intercropping (Table 3).
Beans, potatoes and lupines were sown in
2 patterns: alternating different crops in
a row, and alternating rows of different
crops. Intercropping increased the total
yield and, with one exception, resulted in
a higher degree of land- use. The
incidence of viral and fungal diseases was
also significantly lower in intercropped
than in sole-cropped potatoes, and the
intercropped potatoes stored better.

Subtropical highland

The ecological conditions in subtropical
highland are usually also extreme, in
principle much the same as in tropical
highland. The marginality of the
subtropical sites is accentuated by lack of
water as a constraint to agricultural use.
Rainfall in the Rif Mountains
(Morocco), e.g., is ca. 350 mm/year.

Crops Yields (t/ha) Land-use
factor
(LER)*Potatoes Beans

fresh green
Lupines
grains* *

3 .87
t5.24

2.49

5.80

I  . 53

9 .01

Crop A mixture
* LER (Land Equivalent Ratio) :

Crop A monocrop Crop B monocrop
** l4olo dry matter Source: Augstburger (1985)

Table 3: Intercropping trial potatoes/field beans/lupines, Cochabamba Volley (3500
m), Bolivia

Total
yields

Potatoes (monocrop)
Lupines (monocrop)
Beans (monocrop)
Potatoes + lupines
(alternate rows)
Potatoes + beans
(alternate rows)
Potatoes + lupines
(mixed rows)
Potatoes + beans
(mixed rows)
LSD (p 0.01)

I 1 . 9 5
3 .87

15.24
8.96

12.40

12.93

17.70

Crop B mixture

I 1 . 9 5

6.47

6.60

I  1.40

8.69

1 . 0
1 . 0
1 . 0
t . 34

0.95

1 . 3 6

1 .34

o.2 l
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Barley Hard
wheat

Oats Lentils Field Chick
beans peas

Variable costs:
Mineral fertilizer
Quality seed
Total

Grain yields:
Minimum
Mean
Maximum

Gross margins:
Minimum
Mean
Maximum

188 .80  188 .80
89.30 162.80

2 t8 . t 0  351 .60

2.0 0.9
2 .5  1 .7
3 . 5  3 . 3

188.80 165.40
165.00 162.00
3s3.80 328.40

192.00 144.00
150.00 200.00
342.00 344.00

r22r.90 503.40 24r.20 2t.60 1368.00 156.00
1596.90 1263.40 1346.20 441.60 14s8.00 1656.00
2346.90 2783.40 3046.20 l03l.60 3348.00 2rs6.00

0 .7  0 .5  1 .9  0 .2
2 .0  l . l  2 .0  0 .8
4 . 0  1 . 6  4 . 1  1 . 0

rainfall than the fallow sYstem;
- in unfavorable years, rotation with

lentils, which respond strongly to rain,
is inferior to the fallow system

- in contrast, the rotation barley - hard
wheat - field bean brings higher profits
than the fallow system;

- field beans do not respond as greatly to
variations in weather as lentils and
chick peas.

In Table 5, traditional and modern
methods are compared. In the former,
onlv seed is included in the variable costs
at the price of the marketed product. In
the latter, the costs for tractor
operations, mineral fertilizers and
oualitv seed are included. With adequate
rilnfait, the gross margins of all crops
cultivated by modern methods are
substantially higher than those cultivated
traditionally. The productivity of the
oats/vetch mixture for mutton
production is surprisingly high in both
ihe modern and the traditional systems'

Table 4: variable costs (Dirham/ha), yields (t/ho) ond gross margins (Dirham/ho) in
years ofpoor, mean and good yields' Source: GTZ (1978).

Cereal-based rotations and shepherding
predominate. Trials were carried out
with traditional and modern production
techniques. Legumes were included to
reduce the disadvantages of too frequent
cereal cropping. Legumes are excellent
partners in rotation with cereals. The
root systems of the two crop types differ,
the diseases and pests of the one seldom
attack the other, and the positive effect
of legumes on the soil can be fully
exploited by the cereals. For the farmers,
the question is, How often must legumes
be giown and what economic benefits
can be derived from them? Table 4 shows
the variable costs and gross margins in
years of poor, mean and good yields.
The large variation in yields is
attributable mainly to rainfall quantity
and distribution.

The main results of the trials can be
summarized as follows:
- rotations with legumes bring higher

yields and profits in years of favorable

Cropping methods* Traditional Modern

45.00
70.00

120.00

0.28
0.54
3 .80

140.00
378.00

372.4
124.0

1240.00

95.00
308.00

I120.00

* traditional - hook plow, low nutrients, consumption grain used a," seed, uneven
hand sowing; mod-ern - plowing, ripping, harrowing and.sowing by tractor;
application-of mineral fbrtilizei; useof high- quality seed.

Table 5: cost-benefit calculation (Dirhom/ha) for traditional ond modern cropping

methods i:n the nif Uountains (900-1500 m)

Variable costs (Dh,/ha):
Barley
Hard wheat
Oats/vetch

Yields (t/ha):
Barley
Hard wheat
Oats/vetch

Productivity (Dh/ha):
Barley
Hard wheat
Oats/vetch:

kg starch equivalent
mutton (kg)
productivity (Dh/ha)

Gross margin (Dh/ha):
Barley
Hard wheat
Oats,/vetch

328.4r
403.24
375.24

2.00
1 .24
7 .50

1000.00
868.00

735.0
245.0

2450.00

67 |  .59
464.76

2074.76
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The major implications of the trial
results are:
- in years with at least 300 mm rain, the
use of modern inputs is justified, but
since this much rain was not received in
3090 ofthe years recorded, farmers using
these inputs run high risks;
- the high productivity of the oats/vetch
mixture for mutton Productlon'
underlines the great economic
importance of integrating livestock
keeoins and crop Production;
- asiuri-ng subsistehce of smallholders in
the Rif region depends primarily on.
stabilizing income through appropriate
land-use systems.

Developing land-use systems in marginal
highlands

DeveloDment efforts in highland areas
should grow out of their natural
potentials:
- development of integrated. land-use
systems, which take the ecological, socio-
economic stimuli for farm development
by providing credit and market
suarantees:
lerosion control advice in ecological ly-
oriented techniques e.g. crop rotation,
intercropping, ley farming;
- participation by local inhabitants in
planning development projects and
assuming responsibility for
implementation.
Ex'ceeding the natural carrying capacity
of highland areas by inappropriate land-
use systems eventually destroys the
environment and the basis for life in the
mountains at lower levels as well through
water deficits and floods. In highlands
where this danger is acute, development
of resource-conserving land-use systems
offers a great challenge. The
conservation aspects must often be given
precedence over yield maximization, so
ihat the ecological carrying capacity of
the highland areas can be maintained.

Dr. Ji.irgen Carls, freelance
Neuenlander Weg 23
2725 Hemslingen
F.R. Germany

consultant
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Coen Reijntjes

'0ver the past decade, community
forestry has emerged as one of the
principal responses to the problems
caused by the widespread loss of trees
and forest cover in the developing world.
Its aim is to help people solve their own
wood-supply problerns, meet their own
needs, and preserye the environment in
which they live by planting trees on their
farms and around their villages.
Programmes to promote tree growing in
rural areas have been launched in more
than 50 countries. These programmes
have shown that farm and community
forestry can work. Under the
appropriate conditions, it has proved
itself to be an effective means of
providing substantial individual and
communal benefits.
But it is also evident that it is an
approach which is far from easy. Some
programmes have failed completely.
Others have had unexpected, and
sometimes undesired. side-effects'
(Foley and Barnard, 1984).

This article will not show one of the
success stories in community forestry but
deals with a project that is failing and is
provoking a social and ecological
disaster: the World Bank/ODA funded
social forestry project in the State of
Karnataka, India.
What can be learned from this project?

Why Farm and Community Forestry?

'In dealing with the problem of tree
depletion, conventional forestry services
are severely restricted in their scope for
action. Shortages of manpower and
resources mean that few forestry
departments can consider replanting on
the scale necessary to have a significant
impact in combating deforestation or
meeting the growing demands for tree
products,
Moreover, the mandate of forestry
services is normally restricted to the
confines of designated forest reserves.
But the need for trees is widely dispersed,
extremely varied, and specific to the
people involved. Trees have to be grown
not just in large plantations and forest
reserves, but where they are accessible to
those who need them.
Community forestry, also called social,
village or rural forestry offers a new
approach to dealing with these problems.
By assisting rural people to plant trees
themselves, the costs of reforestation can
be reduced. It allows tree growing to be
extended beyond the boundaries of
official forest reserves. More
importantly, it enables families and
communities to decide their own
priorities, and grow the types and
numbers of trees they choose in the

Community forestry:
Between hope and
disaster

locations they feel are most relevant to
their needs' (Foley and Barnard, 1984).

Peoples' participation the key to success

'The success of community forestry
programmes depends largely on effective
peoples' participation at various stages
of their implementation. The
involvement of the people in the
programme is necessary, right from the
project formulation stage where
decisions are taken regarding selection of
site and species, mechanism of
protection and maintenance, distribution
or benefits and marketing of forest
produce'(Sen and Das, 1987).
On the other hand where peoples'
participation is missing and commercial
interests prevail such programmes can
turn out to be social and ecological
disasters.

The Karnataka Social Forestry Project

One of such disasters is the Karnataka
Social Forestry Project (KSFD).
The Karnataka Social Forestry Appraisal
Report states that:'The primary objective of the project is
to inrease supplies of fnelwood for rural
and semi-urban areas and that secondary
objectives include the provision of
fodder, small timber, fruit, bamboo for
cottage industry, and other minor forest
and agricultural products'.
'Similarly, it sets out a number of
principles to guide the implementation of
the project, including avoiding planting
of trees on lands with a potential for
subsistence foodcrops ; encouraging
intercropping trees with food crops, an
emphasis on communal participation
and employment opportunities for the
rural poor, and a commitment to make
project output available first to local
needs, with a priority on distribution to
the rural landless and other
disadvantaged sectors of local
populations.'

Eucalyptus

This all sounds very social. But the
project also was directed nearly
completely on planting of eucalyptus on
private farms.
At the time of the project appraisal there
was already abundant evidence that this
predominant focus on encouraging
private eucalyptus plantations directly
contradicted many of the project
objectives and principles. In fact, the
Appraisal Report explicitly
acknowledged this contradiction, noting
that eucalyptus trees 'do not lend
themselves well to
intercropping, are competitive, consume
large volumes of water, have no value as

fodder, and, because oftheir value as an
industrial raw material, part of the
produce may not reach the firewood
market'.

The results of the project

As a result, predictably, the widespread
cultivation of eucalyptus in the
Karnataka Social Forestry Project has
resulted in a number of adverse
environmental and social impacts, that
profoundly undermine the stated
objectives and principles.
These impacts include:
- The misuse and deterioration of
valuable agricultural land, through
widespread conversion of subsistence
food crop lands to tree crop plantations
for industrial uses, with little produce
being sold or used for iuelwood, and
even less for fodder. small timber and
other local uses:
- Increasing hardship caused to small
farmers. whose lands and food
productivity are adversely affected by
surrounding larger eucalyptus farms.
The lateral spreading of eucalyptus roots
sucks the surface moisture and soil
nutrients, ultimately diminishing the
yield of neighboring crops;
- Increasing hardship to the rural poor
and landless, whose needs of fodder and
fuel have not been satisfied, and whose
access to land is diminishing through the
transfer of C & D class lands and gomal
lands (common grazing lands) they have
used for years, to paper and rayon
industries;
- Deterioration of existing ecosystems,
including loss of fertility of agricultural
lands:
- Increasing pressure on existing forests.

The Chandrashekhar Report

A February 1987 Report entitled'Social
Forestry in Karnataka, An Impact
Analysis' by D.M. Chandrashekhar,
B.V. Krishna Murti, S.R. Ramaswamy,
has revealed that the Kardataka State
Government and KSFD are continuing to
promote eucalyptus cultivation by large
farmers and that the Karnataka social
forestry scheme has contributed to the
massive destruction of valuable
agricultural lands.
The Chandrashekhar Report estimated
that farm forestry (planting of trees on
private farm lands) in Karnataka from
1976-81 converted over 100,000 hectares
of farmers' foodcrop land to dense
eucalyptus plantations, even before the
World Bank/ODA Project began. If the
World Bank/ODA Project (1983-88)
continues without reform, the report
indicates that by 1988 the Karnataka
Government and KSFD will have been
instrumental in destroying over 220,000
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hectares of foodcrop land. This is in
addition to the 500,000 hectares of
government land already destroyed
through eucalyptus monoculture.
The reduction of already low levels of
crop yields by eucalyptus trees on
surrounding fields has caused severc
hardship to small farmers, who cultivate
foodcrops under rainfed conditions,
usually to meet the requirements of their
own families. Because of the effect on
their food productivity, these farmers are
increasingly driven to abandon foodcrop
cultivation and plant eucalyptus. The
report revealed that small farmers are
not converting to eucalyptus out of
choice, but out of helplessness.
Moreover, at a recent symposium on the
Forestry Policy of the Karnataka
Government, organized by the
Karnataka Farmers Association on
January 27 ,1987, over 400 farmer
delegates from all over Karnataka
unanimously rejected the further
systematic promotion of eucalyptus and
other fast growing species by the KSFD
which, they maintain, only serves the
interests of the paper and pulp
industries. The delegates also concluded
that eucalyptus is especially not useful to
small and marginal farmers.

Common Lands

A comprehensive study by Dr. U.S.
Jodha of ICRISAT examined the role of
biomass production for basic economic
needs. This study concluded that in
Karnataka, 10090 of poor families
depended substantially on common
property biomass for needs of fodder,
fuel and fibre. and 8490 for food.
Villagers use any landwhich is not being
actively used for farming or farm
forestry as common land. Because of
this, transfers of government owned land
to industries such as Karnataka
Pulpwood Limited and Harihar
Polyfibres only results in diminished
community access and impoverishment.
Ironically, the conversion of grazing
lands has contributed greatly to the
decreasing availability of fodder, one of
the shortages the Bankfinanced project
was intended to overcome. These
transfers are major factors in the
continuing deterioration of the situation
of the poor and in undermining the
ecological stability and carrying capacity
of large areas of rural Karnataka,

Lessons to be learned from the project

The Chadrashekhar Report urees the
World Bank to promot6 the folowing
reforms:
l. Local communities and
nongovernmental organizations must be
systematically involved in changing the
design and implementation of the
project, including the following
measures:
a) Design and implementation of tree
tenure and wasteland tenure systems to
ensure access to wastelands and trees bv
the rural poor and Iandless for the
fulfillment of their basic needs of fodder.
fuel, fruit and small timber.
b) Creation of smaller (5000 seedlings)
nurseries for the poor, linking the
availability for the poor of wastelands
for the planting of saplings from these
nurseries once they are grown.
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c) Increased distribution of saplings of
varied species to be raised by the poor.
d) On-going evaluation of the ecological
consequences of the project, and of its
economic and social impacts on small
and marginal farmers and local
communities.
2. Reforestation of wastelands should be
reoriented toward appropriate species as
determined through the expressed needs
of the rural poor and local commuiities.
3. The KSFD must increase its capacity
through institutional development to
help the rural poor and landless through
extension, planning, and research and
development, including creating a
mechanism for consulting with NGOs.
4. The KSFD should be phased out as the
primary implementing agency of social
forestry in Karnataka, to be replaced by
an integrated, multidisciplinary
approach involving other Government
agencies including Agriculture, Animal
Husbandry, Revenue, and the
Department of Environment and
Ecology.
5. The World Bank should not finance
projects that contribute to the
widespread cultivation of plantations of
eucalyptus or any other fast growing,
non-browsable species in Karnataka, in
India, or anywhere else, until there is
conclusive evidence that cultivation of
such species is environmentally sound for
the specific locality in question and is
socially beneficial rather than perverse in
its impacts on disadvantaged
populations.
These lessons which the World Bank has
to learn could also be of use to other
projects involved in Community
Forestry.

This article is based on a public-letter to
the President of The World Bank sisned
by the Environmental Defense Fund',
16l6 P.Street NW, Washington, DC
20036, USA and forty other environment
and development organizations from
Western countries and India.
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The Kenya Energy Non-Governmental
Organization (KENGO) is a coalition of
NCOs working on energy resource
development and its many applications.
As the coordinating body, KENGO
circulates information and materials
relevant to all aspects of energy
development, including in particular
agroforestry, tree planting and
apl2ropriate fuelwood technology.
KENGO publishes a quarterly, KENGO
NEWS, which functions as an
informative and educational tool.
advising NGOs on acrivities in renewable
energy and community development in
Kenya. It also acts as a forum for
member organizations to share
information on their activities.

KENGO Publications on Agroforestry
and Indigenous Trees:
- Why Indigenous Trees? (booklet)
- How to Collect, Handle and Store
Seeds. (booklet)
- How to Plant and Care for Your Trees.
(pamphlet)
- An Introduction to Agroforestry.
(booklet)
- A Pocket Directory of Trees and Seeds
in Kenya. (book)
- How to Establish a Tree Nurserv.
(pamphlet)
- How to Plant and Care for Trees in Drv
Areas. (poster)
- Sesbania sesban. (booklet)

KENGO, Karuna Road, P.O. Box
48197, Nairobi, Kenya
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Gerard H. de Bruijn and Bambang Guritno

Farmers carry out their own experiments
with crops. In fact, before the start of
institutional agricultural
experimentation, new developments in
agronomic practices almost completely
depended on experiments by farmers.
Indonesian farmers are said to be good
experimenters. A clear example is the
development of the Mukibat system of
Cassava growing.

The Mukibat system is named after its
inventor, Mukibat, a farmer from East
Java. He found that budciing or grafting
of tree cassava (Manihot glaziovi) onto a
stock of ordinary cassava (M. esculenta)
can lead to very high yields of tuberous
roots. Tree cassava is a perennial, often
grown in East Java and other parts of
Indonesia, with support from the
Agricultural Extension Service. But the
system was not generally accepted. In the
first 20 years after Mukibat started with
his work no systematic scientific research
into the agronomy and economic
feasibility of the system has been carried
out. Some experiments were carried out
by the Agricultural Extension Service
and by research institutes. However,
many trials, often very inventive, have
been done by farmers, sometimes in
cooperation with the Extension Service.
Publications were very scarce and written
in Indonesian. A first description of the
system in English was written by De
Brui jn and Dharmaputra (1974).In 1973
the Faculty of Agriculture, Brawijaya
University, Malang, started a research
project on the Mukibat system, in co-
operation with the Wageningen
Agricultural University and supported by
the Canadian International Development
Research Centre. Research results gave
more insight into the possibilities of the
system.
In this paper a short description of the
Mukibat system is presented, and some
examples of farmers' initiatives in the
development of the system are
mentioned. The relevance of the system

Connecting stock and scion

t4

cassava planting in Indonesia

Farmers
experimentation with

is considered and the necessity for
studying the system further in close
cooperation with farmers and
researchers is discussed.

The system

According to villagers from Ngadiloyo,
where Mukibat lived, Mukibat got the
idea of combining tree cassava with
ordinary cassava after following a course
given by the Agricultural Extension
Service in which participants had to do
some individual grafting work. Though
initially Mukibat budded the cassava tree
onto the stock, grafting became more
popular later on. Mukibat planted the
budded cuttings in his farm yard on spots
where organic matter had been put in the
soil before planting. This creates a
favorable situation for the cuttings to
grow. At present the most common way
of applying the Mukibat system is as
follows:
A scion of tree cassava, length I 0 - I 5
cm., is grafted on a piece of stem of
ordinary cassava, length 20-30 cm,
diameter 2-4 cm, serving as a stock.
Scion and stock, which have to be exactly
of the same diameter, are cut slantwise.
A thin piece of bamboo is put into the
pith of both scion and stock to facilitate
the connection, and both stem pieces are
connected often with banana leaf fibre.
The cuttings are put under shade and
watered daily. After about 8 days sprouts
start to grow. Sprouts are removed from
the stock. When the sprouts from the
scion are about 2 cm long the grafted
cuttings can be planted in the field. A
hole normally is made before planting in
which organic matter is mixed with the
soil, after which the holes are filled up
with soil and hil led up. The grafted
cuttings, one per hill, are planted in a

vertical position. Plant care is rather
similar to the way in which ordinary
farmers protect their plants by
supporting them with bamboo. Plant
spacing is very variable, especially under
intercropping conditions. But normally a
spacing of 1.25 m x 1.50 m is quite
common. The growing period may vary
from 8 to l8 months; harvesting mostly
takes place about 12 months after
planting. More details about the system
are given by De Bruijn and Dharmaputra
(r974).

Farmers initiatives in the development of
the system

It is impressive to see how many
variations of Mukibat's original ideas
have been developed by farmers, in co-
operation with the Agricultural
Extension Service or not. We mention a
number of modifications developed
during the first 20 years of application of
the system. In various cases the
physiological considerations in way
farmers think are striking.
Much attention has been given to the
question of whether budding or grafting
is to be preferred. Though the grafting
method is currently the most popular,
budding is also fairly common. Budding
is more difficult; its percentage of
success is often very low. Alternative
ways to make the scion-stock connection
have been tried out in farm yards, like
the one which was propagated as the'Kurur' system (Kurniaatmadja, 1969).
In this modification, cuttings of ordinary
and tree cassava are planted separately.
After 45 days young shoots of tree
cassava are grafted on young shoots of
ordinary cassava.
For the scion material farmers
distinguish original tree cassava stems
and stems taken from a Mukibat canopy.
It is not yet clear, however, whether the
one is better than the other.
Some farmers assert that the percentage
of success from grafting can be improved
by turning the graft units upside down
for about five days, after which they are
placed in the soil in normal position.
Farmers found that after the first yield
the grafted or budded cuttings can be
replanted up to two or three times, on
condition that the original stock is long
enough. At the bottom end the stock is
shortened by 5 cm after harvest. The top
end is cut at about l0 cm above the
original scion. This method reduces the
effort of making planting material. It
also eliminates the risk of breakine due
to wind. Moreover, the yield from-
replanted cuttings appears to be better,
though roots may become too woody
after using the same unit more than three
times.
In order to promote higher yield, farmers
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One-month old plant in the second
planting season. The arrow indicates the
original connection.
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Grafted cuttings, kept under shade
until planting

often try to increase the number of roots
per plant by treating the bottom end of
the cutting. This is done by cutting the
end slantwise, by making a circular
incision in the peel, or by splitting the
cutting longitudinally by sawing in the
centre up to about 10 cm. The
effectiveness of these methods is not
known.
Considering that the big tree cassava
canopy is not in balance with the stock,
Satrawi, another farmer experimenting
in his backyard, managed to connect one
scion of tree cassava with three stocks of
ordinary cassava (Anon., 1973). This
system is quite laborious and often fails.
But the yield capacity is said to be higher
than that of the normal Mukibat system.
'Satrawi'plants produce more and
smaller roots, and the stocks are
sometimes taken from different varieties.
each having its own specific flavour.
Showing his skill, Satrawi even managed
to make combinations of one scion with
five and even seven stocks!
Some East Javanese farmers even claim
that by simple perforation of the pith of
ordinary cassava cuttings by a long
bamboo stick, i.e., without using any
scion, the yield of tuberous roots can be
increased. This is called the 'Masduki'

system. It has not been clearly proven
whether it works or not.
Farmers have developed other different
modifications. In our opinion the
development of methodology of the
Mukibat system in about 20 years clearly
shows a dynamic way in which farmers
are managing and modifying their
technology.

Relevance of the system

The relevance of the Mukibat system has
often been subject to discussion. Though
the system has been used for many years
in different regions of East Java, one
may well wonder why it is not more
widely used and expanding in other
countries as well. East Javanese farmers
sometimes use both the ordinary and the
Mukibat system at the same time. A
clear, and general answer to the question
of its relevance cannot be given.
However, the general adoption of the
system in some villages proves beneficial
to the farmers. It appears that its
relevance depends on a number of
factors. We shall consider some of those.
In the first place, one should consider
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Mukibat plant of 85 kgs

that the inputs to the system are quite
high, mainly due to the grafting work
and the digging of planting holes and
filling them with organic matter.
Comparing Mukibat and ordinary
cassava, Soemarjo Poespodarsono et al.
(1976) found that the input and output
per hectare of the Mukibat way of
planting was Rp. 152,'100 and Rp.
295,230 respectively, and those of
ordinary cassava Rp. 72,550 and Rp.
192,840 respectively. Thus the benefit
margins of the two systems do not differ
much, though they vary from one region
tot the other. It should be noted however
that most inputs are local and consist
mainly of labour.
The yield benefit of the Mukibat system
is often not so high as is sometimes
suggested. Though the yield per plant
may become more than 100 kgs in some
cases, on a hectare basis with normal
densities, yield per plant is much less.
Experiments at Brawijaya University
indicated that under comparable
conditions the yield increase by the
Mukibat system is about 3090, though
increases of more than 10090 are claimed
in some reports (Sitompul et al., 1982).
The relevance of the system is highly
dependent on local conditions. The
system is very popular for growing
cassava on sandy soils along the river
Brantas. Experiments have shown that
during the long dry season in East Java
the leaf area of Mukibat plants is much
less reduced than that of ordinary
cassava (Bambang Guritno et al., '1981).
This may be so because of the perennial
character of tree cassava, causing a much
faster and deeper rooting system. Thus
water, and plant nutrients would be more
available for Mukibat plants than for
ordinary cassava plants.
Farmers often use the Mukibat system to
increase the yield of varieties with low
production capacity but good taste.
Reseqrch indeed indicated that the yield
benefit in low yielding varieties is higher
than that in hieh yielding varieties.

Conclusions.

It is evident that under certain conditions
the Mukibat system is beneficial for
farmers. However, it is not quite clear
which considerations make farmers
adopt or reject the system. There are still
many open questions. Answers could be
found by further study of what is more

attractive or feasible for farmers. One
labour intensive factor is the grafting
work. The development of a simple
grafting machine could reduce labour
inputs. Another labour-intensive factor
is the holes digging. Research indicated
that digging holes is not absolutely
necessary; the application of organic
matter in combination with normal soil
cultivation is sufficient (Bambang
Guritno et al., l98l).
In our opinion further study should be
carried out in close cooperation with
farmers who have ample experience with
the Mukibat system, thus mainly by on-
farm experimentation. Intensive
participation by farmers into further
study of a system which they mainly
developed themselves seems to be more
than logical. Researchers, however, are
in a position to compare experiences
from different farmers and from
different regions. A good interaction of
activities of farmers and researchers
certainly could help to bring more light
in the complexity of the system.

Gerard H. de Bruyn
Department of Tropical Crop Science
Wageningen Agriculture University
P.O. Box 341, 6700 AH Wageningen,
The Netherlands
Bambang Guritno
Faculty of Agriculture,
Brawijaya University, Malang, East
Java, Indonesia
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Purna B. Chhetri

'It was a highly infertile and denuded
piece of land that we had to till when we
bought it eight years ago. Production
was hardly enough to meet our annual
requirement', say Bishnu Thapa and his
wife Kheti Thapa of Hansapur
Panchayat. Today, their farm is one of
the most successful farms and is an
example to their village.

Hansapur Panchayat is located at an
altitude ranging from approx. 2000 to
4500 ft above sea level. The soil is mostly
loam or clay loam with low nitrogen
level, low to moderate phosphorus levels
and an adequate amount of potassium.
Acidic soils predominate with an average
pH of 5.0 to 5.2, organic matter is high
only in forest soils.
The months of October through May are
extremely dry while the months June to
September bring 7590 ofthe yearly
precipitation, the monsoon. Annual
rainfall is approx. 3000 mm. Mean
temperatures peak in July-August at 25.5
degrees Celsius in January.
The 33-year-old Bishnu works 0.95
hectare land to support himself, his wife
and their five children. Out of his total
agricultural land 420/o is 'khet' (irrigated,
bunded terraces) and 5890 is a mixture of'bari' (rainfed uplands) and fruit
orchard. On the khet he grows
vegetables, one crop of potato and two
crops ofpaddy each year. On the bari he
grows maize intercropped with cowpea

Bishnu's and Kheti's
sustainable farm in
Nepal

followed by relay-cropping of
fingermillet.

Soil: the mother

When asked how they increased their
production Bishnu looked at me and
said, 'Soil improvement, we regard our
soil as the mother', added Kheti Thapa.
They bought six buffaloes with all their
savings and started working on the soil
by adding farmyard manure to it. Within
two years they observed improvement in
soil structure and crop production. They
then bought 300 meters of polythene
piping to irrigate their fields.
'The soil in our fied looks rich and
healthy now', says Kheti. These days
they add about 4 to 5 tonnes of farmyard
manure to the khet and bari. In winter
they practice in situ manuring by keeping
the livestock on fallow khet and bari
terraces for 2 to 3 months, on a
rotational basis. It is not that they do not
use inorganic fertilizers. They do, but
only iri a limited quantity when the
availability of farmyard manure is
inadequate. The inorganic fertilizer used
is largely urea, for paddy and potato
only.

Diversity and complexity

Bishnu maintains a highly diverse fruit
orchard consisting of citrus (orange,
sweet orange), guava, pineapple,

banana, mango, etc. Fodder and
fuelwood trees are grown at the
boundary of his farm such as Artocarpus
lakoocho, Ficus glaberrima, Castonopsis
Spp., Schimo wallichi, etc.
The major pest in his orchard is
monkeys. He loses as much as 30-4090 of
fruit produce because of this. When
asked what measures he took to control
the menace he said, 'Sir, aren't we the
ones who snatched their food by clearing
the forest?'
Two years ago they have started raising
fish in their paddy fields. Bishnu said
that by introducing fish in to the field his
crop showed better growth and produced
more tillers, thereby increasing
production. He harvested about 30 kg of
fish from approximately 600 m'] khet the
in last season.

Use of local resources

Most of the crops he grows are local
cultivars. His preference for local
varieties has been due mainly to
* better taste/quality,
* ability to tolerate pests and diseases,
* ready availability of materials like
seeds and
* better storage quality. But seeds from
vegetables such as cole crops have to be
bought elsewhere as the seeds cannot be
produced locally. He has also planted a
few grafted sweet orange saplings
brought in from outside.
Local varieties have other positive
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aspects, says Bishnu. The straw of local
rice is soft and long and therefore
provides good material for thatching
roofs and for making straw mats.

Bilter experience

Bishnu was often impressed by
production of high yielding varieties and
was tempted to give them a try to
produce marketable surplus, for an extra
income. As a result of this he bought a
few kilos of early maturing maize seeds
and potatoes in the last season.
Bishnu was quite impressed with the
initial growth of potato. But the
impression was shortlived as the crop
suffered a heavy loss due to late blight.
The damage in local potato, as observed
by his wife, was not as high as it was in
the high-yielding variety they had
planted. It was a similar case with stem
borers in maize. In order to save the crop
from the losses they had to resort to
something they had not experienced in
the past: purchase of pesticides. They
also experienced higher loss of potato in
storage due to rotting as opposed to the
local variety. They assumed that high-
yielding variety of potato rotted more as
it contained more water compared to
local varieties.

Reconsideration

Bishnu is now suspicious about high-
yielding varieties as he sees that he
becomes dependent on outside resources
such as pesticides, in order to reach the
potential yield ofthese varieties. Because
he wants to stay independent in farming
he is very much in favour of continuing
the use of local cultivars. But he would
not mind trying high-yielding varieties
for one or two seasons more. on one
condition: 'The HYV's have to be better
odopted to my soil, technology ond local
conditions and not the other wav
around!'

Traditions and taboos

Bishnu and Kheti are typical of the
majority of Nepalese farmers who have
been implementing the time-tested
traditional technologies of the lay-out of
the farm. Vegetables are planted around
the house, since they need to be looked
after more. Fruit trees are grown on
south-facing slopes intercropped with
pineapples, fodder and woodfuel trees
on farm boundaries. Shade-loving crops
(rhizomes and tubers) can be found at
the back of the house which faces north.
There is a general belief in the village that
a banana tree planted in front of the
house brings misfortune to the family
when it exceeds the height of the house.
Papaya trees are planted in front ofthe
house as, they are considered holy.
On the new and full moons no
agricultural operations, in particular
sowing and plowing, are carried out.
Bishnu has not yet tried to study or
observe the reason behind this but does
not see why he should not continue to
implement the time-tested technology.

Post-harvest handling

Bishnu and Kheti practise traditional
storage technology and have no
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Pototo growning on the'khet'

They bought six buffaloes with oll their sovings and started
working the soil.

Bishnu maintains a highly diversefruit orchard. Photo's: Purna
Chhetri.

complaints to date about pest damage or
loss of seed viability. Rice for
consumption is stored in a tightly-woven
bamboo basket plastered with mud,
locally referred to as'bhakari'. Rice for
seed is stored in earthen pots, locally
called 'gagri', which are made air-tight
by covering the opening with straw or
cloth. Potato is stored spread under the
cot where it gets good ventilation and
protection from direct sunlight. Maize in
its husk is hung stored in the kitchen and
sometimes outside. The smoke produced
in the kitchen is said to protect the crop
from storage pests. This is one of the
reasons why smokeless stoves are not
well accepted by farmers as they do not
allow the smoke to circulate inside the
houses.

For crops like maize and finger millet
dehusking and shelling are done locally.
Rice is milled in a local manual mill
referred to as 'dhiki'. It takes about 3
hours to mil l  12 kg.

Happy and independent

Bishnu and Kheti are content and happy
farmers today. They are independent and
can sustain their family. If feasible they
intend to install a bio-gas unit as they
foresee a shortage of firewood in the
near future. Besides. their house would
get electricity and farmyard manure
would be recycled in a better way.

P.B. Chhetr i ,  CARE, C.P.O. Box 1661.
Kathmandu, Nepal.
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Budi Haryono and
Meine van Noordwijk

It's not so easy to reach Kali Putih at the
end of a road leading up to Mount
Semeru. at 367 6 m above sea level the
highest volcano of Java, Indonesia. Kali
Putih means'white river', suggesting
that erosion was limited when the name
was given. Recently the remains of an old
Hindu temple were found, which show
that the area was inhabited long ago.
Every twenty minutes Mount Semeru
erupts with a small puff and lava flows

'From the tree roots
you can make soil6

Pak Wagimin from Kali Putih on Mount Semeru now plants
Albizia instead of Leucaena trees

constantly from one side of the volcano.
Frequent light earthquakes remind one
of the possibility of a big eruption any
time, but the fertile ash rains make up
for that risk. The rainfall is heavy and
the soil porous; erosion is a major risk.

Because the area is difficult to reach.
especially in the rainy season, farmers
are less integrated in the money economy
than in the rest of Java. They grow many

types of vegetables and food crops in
their home garden and keep goats in a
stable near the house. Cash income
mainly comes from high valued, low
volume perennial crops: clove, coffee,
tea and some pepper. Shade trees grown
in between these crops may give a
considerable income from timber. as we
learned from Pak Wagimin.
Recent attempts to introduce large-scale
horticulture for the city markets lead to
severe soil erosion. as can be seen on
other mountains of Java as well: will the
Kali Putih stay clear? Our spokesman
does not want to say much about this
problem, but lets us hear more about his
own experience using trees. He has
experience with several tree species in
combination with clove, tea and coffee.
A bushy type of Leucaena has been
known in this area for many generations
as'Lamtoro biasa'; about fifteen years
ago it was largely replaced by the new
fast-growing taller variety'Lamtoro
gung'. This became a valuable shade
tree: it grows well, the leaves and
branches are good fodder for the goats
(Indonesian goats have stomach bacteria
which can deal with the toxic mimosine
compound) and the pods and young
seeds are suitable for human
consumption as a vegetable. According
to Pak Wagimin, however, the branches
decompose slowly and attract termites,
which is not good for the coffee trees.
The wood is mainly suitable as fire-
wood; it is sold for Rp 4.000 per cubic
metre to merchants who drive up the
mountain with a truck. Now most
Lamtoro gung trees have to be cut,
because the 'Kutu loncat' beetle
(Hete ropsy I la cubana) destroys the
branches and leaves.
Pak Wagimin luckily does not depend on
one tree species only. Albizia falcata
(known locally as 'Sengon') has been
used as a shade tree for a long time and is
now gaining a more prominent place.
Sengon grows faster than Lamtoro and it
adds more to the fertility of the soil.
Sengon is grown from seedlings; after
about five years stems can be cut and
sold to match factories for about Rp
9.000 per cubic metre. Six months before
cutting new seedlings are planted in
between to take over the shading
function. After cutting, Sengon trunks
will regrow but do not give valuable
stems again. The trunks are regularly
pruned for feeding the goats, until the
trunk dies. When dead the trunk and
roots decompose rapidly and leave fertile
soil behind: 'Dari akar bisa meniadi
tanah', 'from the roots you can make
soil ' .

I
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Pak Wagimin in front of pepper
ing in a shade-tree of tea

Goatsare kept in stables near the house.
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Pest Management

Breaking The Pesticide Habit.
Alternatives to 12 Hazardous Pesticides

Terry Gips, 198'7.372 pp., International
Alliance for Sustainable Agriculture,
Newman Center at the UniversitY of
Minnesota, 1701 University Ave. SE.,
Room 202, Minneapolis, Minnesota
55414 USA. US$ 14.95 individuals, US$
24.95 institutions.
In 1985, The Pesticide Action Network
(PAN), launched a public information
campaign against l2 of the world's most
hazardous pesticides, the 'Dirty Dozen':
'the Drins' (Aldrin, Dieldrin and
Endrin), EDB, Chlordane/Heptachlor,
Parathion, Paraquat, 2.4.5 -T,
Chlordimeform, DBCP, HCH,/Lindane'
Camphechlor and PCP.
To bridge the lack of documentation on
safe alternatives for the specific
pesticides the International Alliance
conducted a broad research effort of
both chemical and nonchemical
alternatives for all of the major uses of
the Dirty Dozen, from agriculture to
oublic health. This includes an extensive
iiterature review, as well as a survey of
more than two thousand leading
scientists. extension officials, farmers
and groups worldwide. A Scientific
Panel was created with distinguished
scientists to help review the work. The
conclusion of this research is that
alternatives are available for nearly every
use ofthe 12 pesticides. A range of
beneficial insects, plants, fish, fowl,
fungi, and other natural-occurring
organisms can be successfully combined
with an array of creative management
strategies such as ridge tillage, trap crops
and composting, to manage pests. The
proper combination of traditional
approaches and modern discoveries can
provide an historic opportunity to
develop sustainable agriculture and pest
control systems worldwide.
The book provides a thorough review of
the evolution of pest control, the
concepts of sustainable agriculture and
the impact, status and alternatives of the
l2 pesticides. Besides this,
recommendations for action bY
Governments, Research and Extension
Institutions, International Agencies and
Business and Industries are given.
This research must not be seen as a
source for quick or even nonchemical
replacements, but rather, as the basis for
a properly designed, holistic and
sustainable agriculture. Alternatives are
not alternative products but alternative
value systems and associated ways of
thinking and behaving. Convincing and
inspiring, a must for anyone active in
agriculture, policy, business, research or
extension. worldwide !

Sustainable Agriculture Newsletter

Recently IDRC Singapore started a new
regional newsletter on sustainable
agriculture for development workers and
researchers. Ken MacKay, the editor,
gives as reasons for this publication: lack
of information exchange and a lack of
rapid feedback on importarit issues
related to sustainable agriculture. The
following topics are foreseen: green
manure, forage trees, rice-fish,
alternative pest control, genetic
conservation and updates on the
Leucaena pest.
The first issue (June 1987) of 16 pages is
a special on the Leucaena Pest
Heteropsylla cubana (psyllid). It gives ,
the updated information on impact and
control of the psyllid and many dates on
natural predators, resistant Leucaena
species, alternative trees and contact
addresses.
In short these are the conclusions of the
article:
'There will be no magic solutions to the
psyllid problem. Chemical pesticides are
not the answer. Potential predators can
be sought in Central America but any
exotic predators should be evaluated
carefully before release. It should be
realized too that both exotic and
indigenous predators are many and
varied and no one predator will be
effective in every environment.
What you can do:
l .  Don't give up on leucaena.
2. Don't use chemical insecticides.
3. Examine what is going on with:

a. the pest on leucaena
b. natural predators.

4. Encourage and introduce natural
pests.
5. Help test and introduce alternative
trees and shrubs - Gliricidio, Sesbonia,
etc. but don't forget local species.
6. Select for resistance.
7. Let the editor know what is going on.

Sources of information:

- Australian Centre for International Agricultural
Research (ACIAR). G P O Box 1571, Canberra,
A.C.T. 2601, Australia. Info on biological control.
- National Crop Protection Center (NCPC), Dr.
Fernando F. Sanchez, University of the Phil ippines
at Los Banos, College, Laguna, Phil ippines.
Publication: lpil-ipil infestation in the Philippines:
strrlegies and approrches fol its managemenl.
Proceidings of the symposium held in August 1986.
- Nitrosen Fixing Tree Association (NFTA), Dr.
James L. Brewbiker, P.O. Box 680, Waimanalo.
Hawaii 96795, USA. Publications: kucaena
Resesrch Reports, Vol. 7, August 1986; Proceedings
of a Workshop on Biological and Genetic Control
Strategies for the Leucaena Psyll id. November 1986,
Hawai i ,  $10, - .
- IDRC, Regional Office for South-East and East
Asia, Tanglin P.O. Box l0l, Singapore9l24,
Republic of Singapore.

Pest on Leucaena. Photo: Meine van
Noordwijk.

'Insect Pest is hitting neem tree hard in
Niger'

ILEIA Newsletter, December 1987,
Networking, published some remarks on
an insect pest of the neem tree in Niger.
The pest concerned is the scale insect
A o nidie I la o rie ntalis (' oriental scale'),
which is polyphagous and has a
worldwide distribution. It is very often
associated with neem trees in Africa and
elsewhere but is not harmful under
normal conditions. Outbreaks may occur
in cases of extreme environmental
conditions, for instance reduction ofthe
groundwater level which happened
during recent years in Lake Chad area,
which has dried out.
Several scale insects species exist on neem
as they are able to avoid the influence of
insecticidal components of the host by
uptake of plant juice from the phloem
which is practically free of azadirachtin.
H. Schmutterer, Ludwigstrasse 23, D
6300 Giessen, West Germany
(So fear for a pest like the psyllid pest in
Leucaena seems not justified, but beware
of monoculture of Neem-trees! (eds.)).

International Congress on Integrated
Pest Management in Developing
Countries

For financial and organizational reasons
the Congress on IPM, scheduled for
June 1988 in the Netherlands, will be
postponed. The delay will be
approximately one year. Meanwhile
some of the studies which were intended
to supply basic materials for the congress
will appear at a later date than originally
planned. Those who responded to the
first preliminary announcement will be
kept informed about the publication of
these studies and developments related to
the IPM-Congress.
For more information please write to:
IPM-Congress Secretariat, c/o EGP
Foundation, Livingstonelaan 1154, 3526
JS Utrecht.

Photo: Meine
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Mountain Agriculture is agriculture in an
area with very specific environmental
and socio-cultural parameters, such as
topography, rapid ecological changes in
time and space, peculiar cultural
situations and developments, very site-
specific landuse patterns, and dynamic
highlandJowland interactions. As a
consequence, all factors related to
agriculture in general also apply to
mountain agriculture, while the above
peculiarities have to be taken into strong
consideration. Specific information in
book form, involving multidisciplinary
interest related to mountains. is rarelv
available for mountain agriculture alone.
However, there are organizations and
programmes which focus on mountain
problems and regularly publish books
and papers. Five groups shall be listed
here as top 5 information sources.

First,the 'impact of human activities on
mountain ecosystems' is being studied by
various projects of the UNESCO 'Man
and the Biosphere' (MAB) Project 6.
This project has many publications,
reports and audio-visuals available.
UNESCO, PUB/C, 7 Place de
Fontenoy, 75700 Paris, France.

Second, development studies concerning'highland-lowland interactive systems'
are being carried out by the United
Nations University (UNU). Here,
organizations like the International
Centre for Integrated Mountain
Development (ICIMOD), the
International Mountain Society (IMS),
and the African Mountain Association
(AMA) (see networking) provide
publications in cooperation with UNU
and UNESCO.
Third, international organizations like
the International Council for Research in
Agroforestry (ICRAF, PO Box 30677,
Nairobi, Kenya), the International
Board for Soils Research and
Management (IBSRAM, P.O. Box 9-
189, Bangkok 10900, Thailand), the
International Crops Research Institute
for the Semi-Arid Tropics (ICRISAT,
Patancheru P.O., Andhra Pradesh.
India) and the International Livestock
Centre for Africa (ILCA, P.O. Box
5689, Addis Ababa, Ethiopia) deal with
mountains for parts of their work on
agroforestry, soils, semi-arid regions and
livestoc.
Fourth, soil conservation is a specific
problem dominantly occurring in

mountains and on steep slopes. Here,
organizations like the World Association
of Soil and Water Conservation
(WASWC) and the International Soil
Conservation Organization (ISCO) (see
networking) have accumulated a wealth
of information concerning soil
conservation for mountain agriculture.
Fifth, the International Union for the
Conservation of Nature and Natural
Resources (IUCN, I196 Gland,
Switzerland) addresses specific ecological
problems for conservation and
development in part of its programmes.

These five groups can be considered as
top 5 information sources concerning
mountain agriculture in its broadest
context involving man, its biosphere,
mountain ecology, forestry, livestock
and soil conservation. All quoted
organizations have well developed
systems to provide any information
requested from them.

Hans Hurni, Institute of Geography,
Berne Univerity, Hollerstrasse I 2, 301 2
Berne, Switzerland,
Hans Hurni is co-ordinator of the soi l
conservation programme.

African Mountains and Highlands

Proceedings of an international
workshop organized by the Commission
on Mountain Geoecology of the
International Geographical Union on
behalf of the United Nations Universitv
in Ethiopia, l8-26 October 1968. The 

-

proceedings address problems and
potentials of African mountains and
highlands, giving a summary of the
workshop and the excursion to the
Ethiopian highlands, presenting
overviews on Africa, contributions to
climate, soil and water, vegetation,
wildlife as well as on socioeconomic and
landuse issues, and including lessons
from outside Africa and perceptions of
visitors to the Ethiopian highlands.
Published in Journal'Mountain
Research and Development', Vol. 8, Nos
2/3, June 1988, and in book form
available from Dr Hans Hurni.
Adress: See Top 5.

Guidelines for Development Agents on
Soil Conservation in Ethiopia.

Hans Hurni, 1986. 100 pp. Community
Forests and Soil Conservation
Development Department, Ministry of
Agriculture, Ethiopia. Available from:
Soil Conservation Research Project,
P.O. Box 2597, Addis Ababa, Ethiopia.
us$ 10,-
For the first time in soil conservotion
care has been taken tot include and
improve traditional measures used by the

farmers since centuries, and to consider
ecological and agricultural differences
which are important for selecting the
most suitable measures to be
implemented locally. Nine general
agroclimatic zones are described in a first
step ofthis book. Fore each zone, sets of
conservation measures are listed for
cultivated land, for grassland and for
forest land. Local differences in slope
and soil texture are added as a further
means of differentiation. In the third
step ofthe book, 18 conservation
measures suitable for Ethiopia are
described in detail. The book includes
many relevant illustrations and figures.
Although it has been prepared mainly for
Ethiopian conditions of ecology,
agriculture and socio-culture, the book
has found a lot of interest worldwide and
is applied as a guideline for adapted
design of soil conservation measures in
labour-intensive programmes in many
countries.

Agroecology. The Scientific Basis of
Alternative Agriculture.

Miguel A. Altieri, 1987, ISBN (U.K.) l-
85339-000-3, 227 PP.,468 refs.,
Intermediate Technology Publications, 9
King Street, London WC2E 8HW, U.K.,
f 12.95.
The agroecological approach regards
farming systems as the fundamental
units of study, and in these systems
mineral cycles, energy transformations,
biological processes and socio-economic

relationships are investigated and
analyzed as a whole. Thus,
agroecological research is concerned not
with maximizing production of a
particular commodity, but rather with
optimising the agroecosystem as a whole.
The book is divided in five parts. Parl
One describes the historical and
theoretical framework of agricultural
ecology. Part Two deals with the
ecological considerations necessary in
designing sustainable agro- ecosystems
and suggests a methodology for
evaluating farming systems for the
purpose of designing technologies
adapted to the need and resources of
alternative farmers. Part Three describes
the ecological features of various
traditional and organic farming systems
throughout the world, showing that there
are many living models to learn from,
both for researchers and farmers. The
purposeful blending of traditional and
modern knowledge is the starting point
in the development of sustainable
agriculture. Port Four shows the
ecological basis for managing insect
pests, pathogens and weeds. Part Five
depicts the necessary conditions for
sustainable agriculture worldwide.
Originally, this book was published by
the Division of Biological Control of the
University of California, Berkeley, USA
in 1983. A French edition from the
original version (1986, ISBN 2-86733-
029-7)is available from Edition Debard,
7, Bd. Victor, 75015 Paris, France.
Highly recommanded!!
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The Green Revolution Revisited

Bernard Glaeser (editor), 1987, ISBN 0-
04-630014-7, 206 pp., Allen & Unwin,
P.O. Box 18, Park Lane, Hemel
Hempstead, Herts HP2 4TE England,
f.23,-.

This collection of well-researched papers
is a valuable contribution to the 'Green
Revolution and beyond ' Iiterature. The
book has two principle aims. The first is
to provide a critical evaluation of the
policy and implementation of the Green
Revolution. The second obiective is to
describe alternative approaihes to Third
World agriculture which are being
developed as a response to the criiicisms
of the Green Revolution.

In the introduction the editor of the book
presents an overview of the theme and
gives an excellent summary of the
different papers. He notes that the
genetic improvement of the main food
grains (rice, wheat and maize) by
international agricultural research
institutes during the 1960's brought high
expectations that the hunger in the world
could be eradicated once and for all. The
high-yielding varieties indeed led to an
unprecedented increase in output. A
good number of developing countries,
especially on the Asian continent,
became self-sufficient in food.
In the introduction, but also in nearly all
the subsequent chapters, the reader is
reminded of the fact that,
notwithstanding the spectacular
attainments, the Green Revolution came
under severe criticisms during the 1970's.
Because of its demands for optimal
irrigation, intensive use of fertilizers and
pesticides and its monobulture and
mechanized approach, the Green
Revolution favoured progressive
farmers, increased inequalities and
hastened rural landlessness. It also
resulted in environmental degradation
and health hazards. The number of
hungry people increased in absolute
terms, also in those countries which
managed to increase food production
substantially as a result of the availability
of 'miracle' seeds.

Policy and Implementation

The two papers in Part One, ' the Green
Revolution: policy and implementation,,
go into the responses to these criticisms.
Oasa provides a detailed analysis of the
change in policy of the Consultative
Group on International Agricultural
Research. This informal club of donors
of the famous plant-breeding stations,
tried to counterbalance the ill effects of
the Green Revolution through a number
of specific programmes and projects,
Farming System Research among others.
The writer convincingly argues that the
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Consultative Group has not been
successful in its endeavors. Rural
proletarianization actually increased.
Oasa attributes this to the political
economy of international agricultural
research and to internal contradictions in
the policy of the Consultative Group. He
rightly remarks that new technology is
not politically neutral but always favours
the powerful. Unless programmes are
designed which specifically focus on the
needs of the poor, they will not be
reached.
In his re-examination of the Green
Revolution in India, Spitz arrives at
more or less the same conclusions.

Alternative Approaches

The second part of the book is devoted to
alternative approaches to the Green
Revolution strategy. Examples are
presented from developing countries on
three continents. In some of the f ive
papers, the development and
introduction of new strategies is
approached from a national point of
view; others give descriptions of
local/regional farm systems and go more
into detai l .
All the contributing authors to this
section of the volume are in one way or
another committed to the
ecodevelopment concept. The goals,
economic rules and general strategy of
ecofarming come up for discussion in the
different pqpers. Ecological agriculture
rs ln general energysaving, ecologically
sound and more compatible with labour
availability. It aims at satisfying
production needs and fulfilling the basic
needs of the farming populat ion. The
implementation encompasses the
integration of trees/shrubs and nimal
husbandry in the farm system and the
application of organic soil management
with green manuring, rotation and
intercropping and integrated pest
management. In conclusion: 'The

ecodevelopment approach postulates the
search for socially desirable,
economically viable and ecologically
sustainable solutions' (p. I 96).

A lot of interesting information is passed
in revue in part Two and the book 

-

certainly makes a contribution towards
presenting alternative strategies which
have the same aim as the Green
Revolution but employ other means.
Many ecofarming techniques can be
successfully applied provided that certain
economic and socio-political conditions
are fulfilled. Whether ecolosical
agriculture will become a reilitv on a
large scale (and not an isolated
phenomenon) remains to be seen. With
reference to these general observations I
would still like to make the followins
remarks:
In order to convince internotional
organi4ations, national bodies and the
opponents of the ecofarming strategy,

certainly more quantitative data on its
output side are needed. The book under
review hardly provides this kind of
information. Glaeser and Phillips-
Howard show the relative energy
efficiency of a mixed cropping system in
south-east Nigeria in comparison with
agriculture in industrial countries.
However, this is only one way of
evaluating farm production. And Roy,
proposing agroforestry as a solution to
India's water scarcity and soil erosion
problem, indicates that this option'seems to be economically viable'.

A following observation refers tot the
met hodology of ecofarming
development. Glaeser touches upon this
subject in his paper on 'yield inclease
and environmental compatibility
through ecofarming'. He notes that the
successful introduction of ecoloeical
principles in production sysremirequires
a concerted programm of co-operative
exchange between technicians and small
farmers. The methodological questions
of how indigenous knowledge can be
tapped, how awareness can be created
and how the farmers can be involved
remain to a major extent unanswered. A
lot of work has to be done in these fields.

Outlook for ecodevelopment

Last but not least, there is the problem of
the political economy of agricultural
development along ecological lines.
Romeiro, describing the situation in
Brazil, indicates that the introduction of
ecofarming principles requires a change
in power-relations. Roy also refers to
some of the socio-political impediments
to the implementation of treebased
ecofarming. How this problem can be
solved largely remains an open question.

In part Three of the book, ,Outlook,,
Sachs, the ' father'  ofthe
ecodevelopment concept, poses the
question of whether we are headins
towards a second Green Revolutio*n. He
is spelling out relevant criteria for
agricultural research oriented towards
the solut ion of the food problem of the
Third World. Sachs pleas for ethno-
ecology and historical anthropology of
food. I agree with him when he
emphasizes that 'this should not be
understood as to dig from the past a
model, but to combine the peasant
rationality. with all the possible inputs of
modern science' (p. 197).

In conclusion, this is a valuable book
which deserves a wide readershio.

Gert de Gans
Mauritslaan 16, 387 | CH Hoevelaken.
The Netherlands.
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African Mountains Association (AMA)

Founded at the first international
workshop on African mountains and
highlands in October 1986 in Ethiopia,
AMA fills the need for the exchange of
scientific information on African
mountain and highland ecosystems, and
encourages the generation of further
information on them. AMA produces
occasional newsletters. the first in
August 1987. Membership of the AMA is
free and can be applied for through the
first president of AMA, Dr. lewolde
Berhan Gebre Egziabher, President of
Asmara University, P.O. Box 1220,
Asmara, Ethiopia.

International Mountain Society (IMS)

Founded in 1980, IMS strives for a better
balance between mountain environment.
development of resources, and the well-
being of mountain peoples. IMS
provides information through the
journal'Mountain Research and
Development' (quarterly since l98l).
President is Prof. Jack D. Ives of
Colorado University. Individual
membership, including subscription to
the journal, is US$ 30 per year.
Information from IMS. P.O. Box 3128.
Boulder, Colorado 80307, U.S.A.

International Centre for Integrated
Mountain Development (ICIMOD)

The first International Centre in the field
of integrated mountain development and
mountain environmental management
was inaugurated in 1983 in
Kathmandu/Nepal. Staffed by about 25
professionals, ICIMOD provides services
especially to eight participating countries
in the Hindu Kush Himalayan region, in
the fields of mountain resource
management, integrated mountain
development, information and training
services. It deals with policies and
programmes for development with
conservation, with organization and
training for implementation, and with
international technical cooperation.
Occasional papers and workshop reports
are published regularly.
Some of these papers are:
- Sustaining Upland Resources: Peoples
Participation in Watershed
Management. Anis Ahmad Dani and
J.G. Campbell, 1986.
- Forestry - Farming Linkages in the
Mountains. T.B.S. Mahat. 1987.
- Managing Mountain Watersheds. Int.
Workshop, Chengdu, China, 1985.
- Mountain Crop Genetics. Kathmandu,
Nepal, 1987.
ICIMOD, GPO Box,3226, Kathmandu,
Nepal.

World Association of Soil and Water
Conservation (WASWC)

Founded in 1985, WASWC provides
regular information on the advances
made in soil and water conservation
throughout the World by publishing the
quarterly WASWC newsletter. President
is Prof. Norman Hudson, Silsoe
Associates, Ampthill, Bedford, MK45
2NB, England, supported by regional
vice-presidents from all continents.
Membership is US$ l0 per year.
Information from WASWC, c/o SWCS,
7515 N.E. Ankeny Road, Ankeny, Iowa
s0021-9764. U.S.A.

The Highland Express

The Highland Agricultural Research
Center is publishing a quarterly on
highland agriculture in the Philippines.
In the December 1986 issue are published
interesting articles on forest f ire
management, chayote (Sechium edule\,
Taro (gabi), indigenous weeds as food
alternatives and on several projects.
Highland Express, BSU, La Trinidad,
Benquet 021 I, Philippines

Conferences
International Soil Conservation
Organization (ISCO)

In its 6th International Conference to be
held in Ethiopia and Kenya from 6-18
November 1989. ISCO will focus on
small-scale farming systems and on
positive and negative experiences in soil
conservation implementation. It will
critically analyze social, economic,
cultural and political conditions in
relation to 'Soil Conservation for
Survival'. Information: 6th ISCO
Conference. P.O. Box 2597. Addis
Ababa, Ethiopia.

International Conference on Dryland
Farming

In Amarillo/Bushland, Texas, USA an
International Conference on Dryland
Farming will be held from August l5 -19,
1988. The Conference Theme is: Past
Progress and Future Challenges in
Dryland Farming - A Clobal Perspective.
The purpose of the Conference is to
evaluate past progress in dryland
farming, identify constraints, propose
methods and technologies needed to
alleviate those constraints, propose
policies and programs for more effective
technology transfer, and identify
research needs and priorities for dryland
Iarmlng.
For further information contact: Dr.
A.R. Bertrand, International Conference
on Dryland Farming, USDA
Conservation and Production Research
Laboratory, P.O. Drawer 10, Bushland,
Texas. USA 79012.

Agricultural Alternatives and
Nutritional Self -suf ficiency.

For a sustainable agricultural system that
respects man and his environment.
International Federation of Organic
Agricultural Movements, IFOAM
Seventh International Scientific
Conference Jauary 2nd - 5th, 1989,
Ouagadougou, Burkina Faso, West
Africa

Purpose:
The Conference will primary deal with
the specific problems of the agricultural
developmental work related to the
theoretical and practical approaches of
agro-ecology in Third World countries,
especial ly those of Afr ica.
The optimal use of local resources and
the reduction of inputs in agricultural
systems can be integrated in a larger eco-
development program which could help
Third World countries to meet their
nutritional needs as well as maintain
their social traditional structures.

Program:
Sessions with scientific communications
as well as poster sessions will present the
latest work and surveys dealing with
agricultural and nutritional problems of
Third World countries. The
communications will be centered around
five main themes:
I - Research and surveys related to
nutritional problems and agricultural
systems.
2 - Design, realization and presentation
of development programs aiming
towards nutritional self-sufficiency.
3 - Ecological improvements of
agricultural techniques.
4 - Ecological improvements of produce
storage, conservation and processing.
5 - Energy needs in relation to the
agronomic need to recycle organic
matter.
The Conference is being organized by
government agencies of Burkina Faso
and sponsored by several Pan-African
and regional organizations, as well as
international organizations.

For further information please contact:
Pierre Ott,  l0 rue de I 'egl ise,
Baldenheim, F-67600 Selestat. France.
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The Chipko Experience:
less walking distance
for fodder and fuel

Chipko means 'Cl ing'.  When the ruthless
denudation of mountains and forests
continued over the 1970's in Uttarakand,
Central Himalayas, India, leading to
ecological disasters, it created a sense of
insecurity and horror in the minds of
forest dwellers. They depend on the
forests because of a relationship which
maintains the ecological balance and
because oftraditional relations. In 1973
a company was alloted ash trees to fell.
The people had been traditionally using
ash trees for making 'juwa' - a
traditional agricultural tool. Hence the
auction of the trees was unacceptable to
them and they decided to hang on to the
ones marked for selling. The people
succeeded and the trees were saved from
the axe and a movement was born: The
Chipko Movement. Their into the 1980's
continued protest resulted in government
orders to prohibit the felling of trees in
some areas.
The Chipko Movement has also been
successful in activating village
participation in afforestation and forest
conservation. To this end, eco-
development camps have been organised
in the areas seriously affected by
landslides and soil erosion. Women play
a major role in these camps.
Agroforestry has been promoted as
means for improving soil and water
conservation. Walls are constructed
around agricultural fields to prevent
damage from wild animals. In the space
between the walls and the fields, grass
and trees for fuel. fodder and fruits are
planted. The Chipko experience is that
soil erosion around the fields has been
reduced; the villagers need not walk for
long distances for fuel and fodder.
Chipko Information Centre, Parvatiya
Navjeevan Mandal, P.O. Silyara, via
Ghansali. Terhi-Garwhal 249 155, U.P.,
India.

Reaffo restat i o n ond A grofo rest ry i n
Eco-development camps. Women play o
major role in organizing these camps.

Women organize for increased
productivity

Women in Zambia form the largest
single group among poor peasants whose
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OMENFARMERS
subsistence has become and remains
precarious.
On a whole, their productivity has been
declining: environmental degradation,
lack of fertile soils; lack of labour and
inadequate and less productive inputs.
In the early 1970's the women had
blamed the Government for not
disseminating efficient factors of
production.
By the late 1970's they started getting
together in discussion groups' There,
they sought ways how best to improve
their situation. One of the ways they
found has been operating through grass-
roots o.rganizations. Below is an
example.
It involves building on the existing village
mutual aid arrangements and on
women's clubs, which latter had all along
focussed on homecraft.
Women merged the tow concepts into a
producer group.
With the help of husbands who held
rights in land and local headmen, they
were allocated land for producing a
marketable surplus of foodcroPs.
With the help of a female junior
administrator, they opened a tailor's
shop to raise the needed seed capital. A
women's section of the ruling national
party helped them with marketing of_
produce. Soon they were able to produce
and sell vegetables and maize which
added to the revenue from the tailoring
activity to bring in tools and inputs. As
the group grew, it negotiated for some of
its leaders to go for leadership and
cooperative training at a national
college.
Many women see vegetable growing as a
means of securing control over the
products of their labour. That this arose
out of a women's grouP gives them a
stronger sense of belonging and the need
to control it. Interestingly, the husbands
were most encouraging and supportive
about their wives' gardening activities.
And in the words of a woman: 'It is good
to feel in control and that you do not
have to beg. My children are much better
off this way'.

ShimwaaYi Muntemba, November 1987'

Technological domains of women in
mixed farming systems of Andean
peasant communities

Maria Fernandez

A project started in 1983 in the
community of Aramachay, Peru. The
objective was to select, together with the
farmers, recovered or introduced
technologies which will improve
production. The technological
alternatives had to be based on small
farmers' knowledge and on an
understanding of the historical
production system.
In the Andes, women are mainly

allocated tasks in livestock production:
gr azing, collecting supplementary iodder
for animals, curing, seed selection,
planting and weeding, etc.
Men have mainly agricultural tasks:
ploughing, shearing, purchase of
supplementary inputs and harvest.
With the allocated tasks, men and
women also control the technical
knowledge and skills needed for the
management of the areas of production
they are responsible for.
A committee was appointed bY the
Village Assembly for the identification
of production problems. DesPite
recognition by the male members that
women are as active in the production
process as men, none were included in
the committee. Problems posed by the
committee were centered on agriculture.
After careful evaluation it was decided
that a different approach must be taken
to solve the impasse: all women would be
invited to discuss production problems.
A women's group was formed and the
called themselves 'The Womens's
Livestock and Production Committee of
Aramachay'. Their list of production
priorities involved livestock management
problems. An on-farm research
experiment entailed the planting of
leeumes on fallowed land to increase
fo-dder as well as soil quality to deal with
the problems posed. APart from the
technical information that the
experiment raised, it also showed that the
women could make unilateral decisions
concerning communally managed range
lands.
The proposal is, consequently, that if
women can build a space for increased
production decisions (or at least not have
their present position undermined),
social change will take place from within
the production system. Women wil l  be
able to demand equality from a position
of strength and not beg for it from a
position of weakness.
Mario Fernandez works with Grupo
Yanapai, an association which assists
women groups in the solving production
prob lems t hrough act io n- research.
(Casilla 264, Huancayo, Peru).

This paper was presented for a
Conference on Gender issues in Farming
Systems Research and Extension, Febr.
1986, Gainsvil le, Florida, U.S.A.
- Fernandez, M., 1986, Participatory-
Action-Research and the Farming
Systems Approach with Highland
Peasants. (in press). Columbia:
University of Missouri. Info: Grupo
Yanapai.
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READERS WRITE
Dear fr iends,

The last 14 years I dedicated searching
for a satisfactory system for ecological
agriculture in the tropics. After trying
many fragmentary techniques l ike
compost ing .  g reen manur ing ,  c rop
rotat ion and associat ion and many
others, I  came to know about the so
cal led 'Van der Meulen System' or
'Ecological System', developed in
Indonesia and Brazi l  by G.F. van der
Meulen, a Dutch agronomist. Only then
did I have the feel ing that I  was working
with an ecological approach. Since then
this method has been the basis of my
research in which I combined auxi l iary
techniques in which I combined auxiliary
techniques like composting, crop
association, attractive and repellent
plants, grounded rocks, and many
modern techniques. non-aggressive to
practical,  sure and ecological ly sound
and most important is, soi l  fert i l i ty has
been improved or maintained.

Eco-systems for some groups of food-
crops.

l .  Maize group: Sow simultaneously
maize and bean as principal crops. At the
same time we can sow sparsely as well,
fellow crops like sesame or sunflower.
After 40 to 50 days, sow al leguminous
crop like Styzolobiou aterrimum or
Dolichos lab-lab in the ranks of maize.
After the harvest of the crops, we wil l
have a dense mixed vegetative cover that
we wil l  prune and wil l  remain over the
so i l  in  the  in te rc ropp ing  t ime as
l ivemulch.
This mulch provides organic matter in a
slow way, keeps the soi l  moist and thus
keeps soi l  l i fe in good condit ion. The
next crop wil l  be sown without t i l lage or
after a superf icial t i l lage, (5 to l0 cm).

2. Rice group: Sow simultaneously r ice

. \ ,

The simultaneous rotat ion intercropping regeneration-vegetation species.
by Allrik Copijn.
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and a legumrnous like Calopogonium
mucunoides or a mixed'cocktai l 'of
leguminous C a I opo gon iu m - t ype. U ntil
harvest t ime (3 to 5 months after),  this
kind of leguminous wil l  not disturb the
crop. After harvest, leguminous wil l
form a dense cover on the soi l  surface
that wi l l  be pruned and used as mulch. I t
is important not to permit the formation
of seeds to prevent competit ion with the
next planting.

3. Permanen crops (citrus, avocado,
coconuts, coffe. etc.) The interrows can
be initially sowed with low foodcrops
( r i ce .  bean)  mixed w i th  leguminous ,  to
form mulch after the harvest. After 2 or
3 years i t  wi l l  be impossible to cult ivate
intercrops, and so only the leguminous
wil l  remain. Now, we can sow a
gramineae to form a mixed cover with
the leguminous. Under the trees we have
to keep the soi l  free of l iv ing plants and
covered with mulch produced in the
interranks. We can say that the soi l  is
now producing i ts own fert i l izer, the
mulch !

Drawing

Inter-row cult ivat ion wil l  make i t  also
possible to use the orchard for interesting
and profi table catt le husbandry.
General considerations: Each case must
be careful ly considered, because the soi l ,
cl imate, plants, leguminous for mulch
production, the cultural,  material,  and
economical condit ions of the
agriculturists are specif ic for each
rotat ion and techniques have to be
adapted. I t  is also important to consider
the eco-design of the farm and the region
(natural reserves, wind-breaks, catch-
drains, etc). In many cases this involves
cooperation from the neighborhood or
governmental assistance.
Joao Fransisco Neto, Quadra 16 / Casa
7 / Setor tradit inal 6,72'700 Brazlandia
D.F. ,  Braz i l .

More specif ic information on 'Ecological

System' by Van der Meulen can be
obtained from Allr ik Copijn and ILEIA.
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P.O. Box 64
3830 AB Leusden
The Netherlands

ILEIA was established in 1982 by the E.T.C. Foundation, Consultants for
Development Programmes.

The general aim of ILEIA is to provide development intermedia with relevant
information on low external-input agriculture, on practical methods and scientific
backgrounds as well as on strategies to introduce low external-input methods in
agricultural development.
Low external-input agriculture means to us: agricultural systems which make
optimal use of locally available natural and human resources (such as: climate,
landscape, soil, water, vegetation, local crops and animals, labour, local skills and
knowledge) and which are economically feasible, ecologically sound, culturally
adapled and socially just. The use of external inputs such as mineral fertilizers,
pesticides, tractors, hybrid seeds, is not excluded but has to meet the above-
mentioned criteria of sustainability.

ILEIA is realizing this aim by:
* Documentation. A data-base on low external-input agriculture is being compiled.
' Information Services:
- Question and Answer-service: on request information will be given on
documentation on special subjects or organizations and projects in a special country
or persons who are active in a special field.
- Permanent Documentation and Information-services to sovernmental and Non-
governmental organizations and projects.
+ Quarterly publication of the ILEIA Newsletter.
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