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Kayapo Indians: experts in
synergy
I
It is lundamental to the preservation of
the tropical foresls lo show that slanding,
living foresls are more valuable than cut
and bumed ones. The sad truth is that
curuenlly the lorest is economically
valuable through callle, lumber and gold,
all of which are atlained only through the
deslruclion of lropical loresls and
sayannas. Indigenous peoples can leach
us how to attach grealer value to the
living tropicalforesl, lhey can leach us
new models lor sustained nalural
resource use and management.

Darrell Posey

Indians are thought of as merely ex-
ploiters of their environments - not as
conservers, manipulators, and manag-
ers of natural resources. Researchers
find however, that presumed "natural"
ecological systems in Amazonia are, in
fact, products of human manipulation.
Old agricultural fallows are extensive
and reflect human-engineered genetic
diversity. In the lormation of "islands of
forest" (ApCt€) in the "campo-cerrado"
in Brazil, for example, the Kayapo were
found to have concentrated plant vari-
eties collected from an area the size of
Western Europe into a 1Oha plot.

The Kayapo, a case study
The knowledge ol the Kayapo Indians is
an integrated system of beliefs and
practices. In addition to the information
shared generally, there is specialised
knowledge held by a few. Each vil lage
has i ts  specia l is ts  in  soi ls ,  p lants,  ani -
mals,  crops,  medic ines,  and r i tua ls .  A
complete Kayapo view of nature is dif-
f icult to convey because of its underly-
ing cultural complexity. lt is possible,
however, to identify categories of indig-
eneus knowledge that indicate new re-
search directions. even shortcuts. for
Western science, as well as alterna-
tives to the destruction of Amazonia.

Ethnoecology
The Kayapo identify specific plants and
animals as occurring within particular
ecological zones. They have a well-
developed knowledge of animal behav-
iour and also know which plants are as-
sociated with particular animals. Plant
types in turn are associated with soil
types. Each ecological zone represents
a system of interactions among plants,
animals, soils and, of course, the Kay-
apo themselves.

The Kayapo recognise ecosystems
that l ie on a continuum between the

poles of forest and savanna. They have
names, for example, for as many as
nine different types of savanna - sa-
vanna with few trees. savanna with
many forest patches,. savanna with
shrub, and so on. But the Kayapo con-
centrate less on the ditferences be-
tween zones than on the similarit ies
that cut across them. Marginal or open
spots within theforest, for example, can
have microenvironmental conditions
similar to those in the savanna. The
Kayapo take advantage of these simi-
larit ies to exchange and spread useful
species between zones, through trans-
planting seeds, cuttings, tubers and
saplings. Thus there is much inter-
change between what we tend to see as
distinctly different ecological systems.

Kayapo agriculture focusses upon the
zones intermediate between lorest and
savanna types, because it is in these
that maximal biological diversity oc-
curs. Vil lages too are often sited in
these transition zones. The Kayapo not
only recognise the richness of these
zones, but they actually create them.
They exploit secondary lorest areas
and create special concentrations of
plants in forest f ields, rocks outcrop-
pings, trail sides, and elsewhere.

Forest islands
The creation of forest islands, or ApOt6,
demonstrates to what extent the Kay-
apo can alter and manage ecosystems
to increase biological diversity. Ap6td
begin as small mounds of vegetation,
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Kayapo use a precise knowledge ol insecl bohaylor
lo conboil agricultural pesh, Photo: Danell Poeey.

about one to two meters round, created
by antnests in open areas in the field.
Sl ight  depressions are usual ly  p icked
out because they are more l ikely to re-
tain moisture. Seeds or seedlings are
planted in these piles of organic mate-
riaf . The ApEtE are usually formed in
August and September, during the first
rains ol the wet season, and then nur-
tured by the Indians as they pass along
the savanna trails (see figure).

As Apdfd grow, they begin to look l ike
up-turned hats, with higher vegetation
in the centre and lower herbs growing
in the shaded borders. The Indians usu-
ally cut down the highest trees in the
centre to create a donut-hole centre that
allows the'l ight into older Apdt€. Thus a
full-grown Ap6f6 has an architecture
that creates zones that vary in shade,
l ight  and humidi ty .

These islands become important
sources of medicinal and edible plants,
as well as places of rest. Palms, which
have a variety of uses, prominently f ig-
ure in ApEt€, as do shade trees. Even
vines that produce drinkable water are
transplanted here. ApOtO look so "nat-
ural", however, that unti l recently sci-
entists in fact did not recognise them as
human artifacts.

According to informants, of a total of
120 species inventorised in ten Apdt€,
about 75 percent could have been
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planted.  Such ecological  engineer ing
requires detailed knowledge of soilfer-
t i l i ty ,  micro-c l imat ic  var iat ions,  and
species niches, as well as the interre-
la t ionships among species that  are in-
troduced into these human-made com-
muni t ies.

Plants that are good friends
The Kayapo are aware that some sPe-
c ies develoP more v igorouslY when
planted together. They f requently
speak of plants that are "good friends"
or  "good neighbours" .  One of  thef  i rs to l
these "neighbour complexes" I  was
abfe to discover was the "tyrutiombi-
qua",  or  "banana neighbours" .  Among
the two dozen varieties of edible tubers
and numerous medic inal  p lants that
thrive near bananas are some of the
mekraketdia ("child want not") plants'

which are very important  in  regulat ing
ferti l i ty among the Kayapo' Other man-
aged plant communities are concen-
trated around e.g. papaya, genipapo
(Genipa americana L.) and urucu (8lxa

orellana L.) which produce their own
unique microzones for  p lant ing.  The
Kayapo characterize such synergistic
p lantgroups in  terms of  "p lant  energy" .
These groups can inc lude dozens of
species and require complex patterns

of cultivation. Thus a Kayapo garden is
created by carefully combining differ-
ent  "p lant  energies"  just  as an ar t is t
blends colours to produce a work of art.
lnd ian f ie lds thr ive on d ivers i ty  wi th in
the plots.

This d ivers i ty  is  qui te ordered to the
Indian eye,  wi th carefu l  matchings be-
tween p lant  var iet ies and microenvi -
ronmental conditions. What appears to
us to be random l ie ld p lant ings turns out
to have five more or less concentric
zones, each with preferred varieties of
cultivars and diflerent cultivation strat-
egies (see f igure) .

The Kayapo exploit the properties of
f  ie lds in  t ransi t ion between new and o ld
but  a lso shows how microenvi ronmen-
tal planting zones are created to modify
effects of secondary forest growth'

Equal ly  s igni f icant  is  the indigenous
conceptual isat ion of  p lant  communt-
t ies,  rather  than indiv idual  species,  as
the basis for ecological management.

EthnopedologY
A survey of KaYaPo soil taxonomy
shows sophisticated horizontal and
vertical distinctions based on texture'
co lor ,  dra inage qual i t ies,  f r iab i l i ty ,  and
stratif ication. Soil qualit ies are fre-
quently related to indicator plant spe-
cies that allow Indians to predict f loral

S I  andfaunalcomponentsassociated wi th

trates. The plants must be well aerated
however. or soil comPaction wil l
smother the root system'

The KayaPo use various types of
ground cover such as vegetation, logs'
leaves, straw, and bark to affect mois-
ture, shade, and temperature of local
soi ls .  Holes are somet imes f i l led wi th
organic matter, refuse, and ash to pro-

duce highly concentrated pockets of
rich soil. Old banana leaves, stalks, rice
straw and other organic matter are
pi led and somet imes burned in se-
lected parts of f ields to create addi-
tional local variations.

The Kayapo have dozens of tYPes of
plant ash, each said to have certain
qualit ies preferred by specif iccultivars.
The ash is usually prepared from the
vines, shucks, stalks, and leaves of
plants that have been cut or uprooted
dur ing harvest ing or  weeding.  Some-
times piles of organic matter are made'
with the different varieties carefully
seoarated and allowed to dry in the sun
unt i l theywi l l  g ive acomplete burn.  The
ashes are then distributed to the appro-
priate part of the field.

Ethnozoology
Like other indigenous groups, the Kay-
apo conscientiously study animal anat-
omy, paying special attention to stom-
ach contents of game animals' They are
also astute observers of many aspects
of  animal  behaviour .  The Kayapo en-
courage thei r  ch i ldren to learn the be-
haviour patterns and feeding habits of
different animal species, which are
considered to have their own "person-

al i t ies" .  Par t  of  th is  knowledge is
gained through pet  rear ing.  In  a survey
we lound over sixty species of birds'
rept i les,  snakes,  amPhib ians '  mam-
mals and even spiders being ra ised in
the v i l lage.

KayaPo use a Precise knowledge of
insect behaviour to control agricultural
pests. For example nests of "smelly

ants" (genus Azteca\ are deliberately
placed in gardens and on lruit trees that

are infested with leaf-cutting ants (Afta

spp.) .  The pheromones ot  the "smel ly

ants" repel the leaf-cutters. These pro-

tective ants are also highly praised for

their medicinal properties and are fre-
quent ly  crushed and thei r  h ighly  aro-

matic scents inhaled to open up the si-

nuses.
The Indians cultivate several plants

containing extra-f loral nectars, often on

the leaves or stems, which attract pred-

atory ants to serve as "bodyguards" for

the plant, and Plant banana trees to

form a l iv ing wal l  around thei r  f ie lds '

because predatory wasps nest prefer-

entially under the leaves.

Now, more lhan ever, the intelleclual property lighls
of nalive peoples must be plotec-ted as well as a

lust compensation lor lheir knowledge guaranteed.
Photo: Danell PoseY.

F I specific soil types, each of which is

i I managed differently ac-cording to.indi-
# | vidual characteristics. Sweet potatoes'
2l  rcr instance, l ike the hotter soi l  and
S I thrive in the centre of fields where
i l  |  

u i l r v e

f  I  shade f rom the margins rare ly  pene-

Produc{on rydcm

Kryapo
Produciion of all crops (kg/ha)
Protoin (kg/ha)
Labour (md/ha)

C,olonlrt
Production of all croPs
Protein
Labour (mdlha)

Uvotlod(
Production (kg/ha)
Protein
Labour tmd/ha)

5 yotra

61.750
1.248

tm

21.800
692
25

350
105
4.5

10 years

84.050
1.704

700
210

4 t decemoer 1991

Produclion in kilograms and proteins pel hechre ol Kayapo, colonist and Live3lock syslems over lime'
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Rainlorest harvesl lor whom?
Industry and business discovered
many years ago that  ind igenous knowl_
edge means money.  In  the ear l iest
forms of colonialism, extractive prod_
ucts were the basis for colonial wealth.
More recently, pharmaceutical indus_
tries have become the major exploiters
of traditional medicinal knowledge for
major products and profits. The annual
world market value for medicines de_
rlved lrom medicinal plants discovered
from indigenous peoples is  US$ 43 b i l_
l ion.  Al though no comparable f igures
are published for natural insecticides,
insect repellents, and plant genetic ma_
terials acquired from native peoples,
the annual potential for such products is
easily that of medicinal plants. Like_
wise, natural fragrances, dyes, body
and hair products are coming to ac_
countfor major world markets. Growing
interest and catapulting markets i i
"natura l  "  food,  medic inai ,  agr icu l tura l ,
and body products signals increased
research activit ies into traditional
knowledge systems. Now, more than
ever, the Intellectual property Rights of
native peoples must be protected and
just  compensat ion for  knowledge guar_
anteed.

Too much success
Ecologists are justif iably concerned
with the ecological impactof production
of "natural products" that become too
successful. The tendency is always to_
ward monocultures of cash crops.
Many worry that international demands
mayspell the end of biodiversity, rather
than encourage conservation of natural
resources as init ially desired. provoca_
t ions of  cu l tura l  changes can be equal ly
disconcerting. By establishing mecha_
nisms for  " justcompensat ion ' ,  o f  nat ive
peoples, are we not also establishing
mechanisms for destruction of their so_
cieties through the subversion of mate_
r ia l ism and consumer ism? Given cur_
rent realit ies, such concerns are re_
duced to romantic notions. The fact is
that indigenous societies and their nat_
ural environments are being destroyed
by the dramatic expansion of induitri_

alised society now.

.Native peoples must have the right to
choose their own futures. Withouieco_
nomic and cul tura l  independence.  such
a choice is not possible. The current
devastation of native peoples and the
ecological systems that they have con_
served, managed and intimately known
for  mi l lennia,  requi re that  n lw and
drastic steps be taken to reorient world
pr ior i t ies.  Al l  channels and organisa_
tions - governmental, non_
governmental, professional, commer_
cial- must work together to reverse the
current  momentum in loss of  cu l tura l .
ecological  and b io logical  d ivers i ty  o i
th is  p lanet .  I

Darrell A. Posey
Inst i tuto Etnobiol69ico da Amazonia
Conj .  M_aguar i ,  Alameda 3,  Casa 1A, lcoaraci ,
Bel6m-Pa, Brazi l

Refetences
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Cultural Survival lnc. 116 oo.- Hecht SB 1990. lndlgenous soll manage-
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Hecht SB 1990. Agroecology and small  farm
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of troplcal torest ecosytems: the case of lhe
Kayapo Indlans of the Brazlllan Amazon.
Agroforestry Systems 3(2):.,|39_158.
- Posey D & Bal6e W (Eds) 1989. Resource
management In Amazonla: Indlgenous and
tolk strategles. Advances in Economic Bot_
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Formalion ol an island ol lorest (ap6t6): hom a two
melers round mound of vegetalion (ap6t6-na)
eyolying into and "old-tietd" (ap6-ti) ol upto one
hec{are. (From: Posey 19g5).

nhi-p6k - shady cenhe
n6*d - sunny edge
ia*a - shadow zone
ira-n6-ki - edge of open cenlre
a.E-ri - darker middle zone
a-la-l6l - lighl penelrating margin
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Figure 1. Ap€t€ formation: plmtrng zones.

Ethnoagriculture and agroforestry
lndigenous agr icu l ture beqins wi th a
forest  opening,  in to which usefu l  spe_
cies are introduced and ends with a ma_
ture forest of concentrated resources.
inc luding game animals.  The cyc le is
repeated when the ',old_field" 

forests
develop canopies too h igh and dense
for efficient production and are cleared
aga tn .
Agr icu l tura l  p lots  are designed to be
productive throughout this reforesta_
tion cycle. Contraryto persistent beliefs
about  ind igenous s lash-and_burn agr i_
culture, f ields are notabandoned aftJr a
few years f rom in i t ia l  c lear ing and
plant ing.  On the contrary,  o ld f ie lds of_
fer an important concentration of di_
verse resources long after primary cul_
tivars have disappeared. Kayapo ;'new
f ie lds"  for  example,  peak in  product ion
of principal domesticated crops in two
or three years but continue to bear pro_
duce for many years: sweet potatoes for
four to five years, yams and taro for f ive
to six years, papaya and banana for f ive
or more years. The Kayapo consistenilv
rev is i t  o ld f ie lds seeking these l inger_
ing r iches.

Fie lds take on new l i le  as p lants in  the
natural reforestation sequence begin to
appear. These plants soon constitute a
type of lorest for which the Kayapo have
a specia l  name that  means mature o ld
f ie lds.  Such f ie lds prov ide a wide range
of useful products, and are especiai-ly
valuable for  thei r  concentrat ions of  me_
dicinal plants. Old fields also attract
wi ld l i fe  to thei r  abundant ,  low and leafv
plants.  In tent ional  d ispersal  of  ot i
f ields and systematic hunting extends
human influence over the forest by pro_
vid ing,  in  ef fect ,  large ' ,game 

farms"
near human populat ion centres.

The Kayapo do not make a clear dis_
tinction between fields and forest, nor
between wild and domesticated spe_
cies. Gathered plants are transplanied
into concentrated spots near trails and
campsites to produce "forest f ields".
The sides of trails themselves are plant_
ing zones.  l t  is  not  uncommon to f ind
trails composed of four meter wide
cleared strips of forest.

december 1991 |
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Raised fields for lowland
tarming
rll

I radilional syslems ol faming on raised
lields have been very successlul but do
they provide promising models for
agricullure developmenl too?

In several places in the tropics e.g. in
Indonesia,  Mexico and Bol iv ia,  farmers
who deal with regularly inundated low-
land, salinity atfected areas or t idal
swamps developed sophisticated inte-
grated farming systems. Balanced wa-
ter management by systems of ridges
and furrows are the basis of these sys-
tems. Soil of the furrows is used to cre-
ate wel l  dra ined ra ised f ie lds lor  cu l t i -
vation of a wide diversity of crops and
trees. The furrows function as drainage
canals and on some places they are
used for cultivation of wetland rice
and/or for aquaculture. Sediments f rom
floods, organic matter from aquatic
plants, soil moisture-nutrient dynam ics
between ridges and furrows, favour-
able microclimates induced by water
and trees and reduced risk ol complete
crop fa i lure a l l  contr ibute to the susta in-
able success of these relatively high
productive systems.

Chinampas in Merico
Maybe the most famous of these sys-
tems are lhe Chinampas along the bor-
der of Lake Texcoco in Mexico which
were developed by the Aztec some 2000
years ago. They covered several hun-
dred square kilometers of terrain, part
of which is sti l l  used for intensive culti-
vation of vegetables and flowers lor the
market of Mexico City. New Chinampa
beds were - and sti l l  are today - built of
alternating layers of aquatic weeds,
bottom muck and earth packed inside
rectangular cane frames (see figure 2).
The artif icial " islands" thus formed var-
ied in size ranging f rom 30to 100 meters

in length and 3 to I meters in width.
Ahuejote trees (Sa/ix bonplandiana\
were planted along the banks to provide
shade while their roots formed living
fences that anchored the beds more se-
curely to the lake bottom. Soil ferti l i ty
was mainta ined through regular  appl i -
cations of swamp muck, aquatic plants
and manure.

A wide variety of crops, ranging from
staples such as corn and beans to veg-
etables and flowers for the market.
were mixed with an array of fruit from
smal l  t rees and bushes.  Abundant
aquatic l i fe such as fish, salamanders,
frogs, turtles, and all kinds of fowl pro-
vided valuable sources of protein for
the local diet. This self-sustaining sys-
tem has operated for centuries as one
of the most intensive and productive
ever devised by man (Chapin 1988).

Pre-lnca farming in Bolivia
Recently, archeologists have discov-
ered near Lake Titicaca (about 3800 m
above sealevel) the remnants of an ex-
tensive complex of ancient raised fields

Figure 1: Skehh diagram ol improved landshaging
with a soil-water-rlce managemenl system in lhe
coastal region ol West Eengal, India. Near lhe
farmer's hul, homeslead crops are grown. Drawing:
Das and Mandal,

(Waru-Waru) dating back to the very
successful Tiahuanaca culture which
abruptly ended around 1000 AD. The de-
sign of the fields (see ligure 3) is both
obviously  s imple and surpr is ingly  com-
plex. The ditches provided water in
times of drought and the elevated f ields
protected crops in times ol f looding.
Among the more complex features is
the impermeable layer of clay at the
base of the fields. lts purpose seems to
have been to keep the salty water of
Lake Titicaca from seeping up into the
topsoil. By efficiently exposing the
ditches to the sun, the water contained
gets enough heat during the day to pro-

Figure 2: Eoliyla's ancienl raised lield (ill. aller Don
Krohn in Mullen, 1988.)
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tect the f ields f rom frost damage during
the a l t ip lano's  b i t ter ly  co ld n ights.

Research is now conducted to see
whether  the ancient  farming system
could besuccessfu l  again.  Ear ly  resul ts
have been more than encouraging. On
the raised fields, yield of potatoes was
10 metric tons compared to 1 - 4 metric
tons on the unimproved f ie lds where
chemical  fer t i l isers were used.  Yie lds
of grains and vegetables were about
30% higher. And of not less importance,
in the extreme dry years of 1982 and
'1983 and the extremely wet year of 1985
production on the raised fields was not
much effected. This contrary to other
p laces in  Bol iv ia where crop losses
were severe (Mul len,  1988).

Raised fields in Tlaxcala, Mexico
The raised field system of Tlaxcala
which date back to as early as 300 BC
are st i l l  in  use.  The f ie lds of  T laxcala
vary in size f rom 15 to 30 m in width and
from 150 to 200 m in length. These long
narrow st r ips are surrounded on a l l four
sides by "zanjas" or drainage canals
( f  igure 4) .  The canals '  banks are
planted with various tree species, par-
ticularly alder (Alnus f irmifoliQ.fhe ca-
nal network serves not only hydrologi-
cal management, but it also functions
as a nutrient catchment system. In Tlax-
cala farm nutrient outputs are be com-
pensated for by nutrients from weather-
ing of  parent  rock and soi l ,  sediments
f rom f loods, nutrients from atmospheric
deposition, biological nitrogen fixation
a.o. by altalta (Medicago sativa) and al-
der. The typical raised field plot has a

strip of alfalfa, approximately three
meters wide, running between half to
fu l l  length of  the f ie ld,  depending on
how many animals the farmer needs to
feed. The secret of the sustained ferti l i ty
however, seems to be connected to a
great extent with the robust aquatic
vegetation which takes up nutrients
from the water and sediments. Much of
this vegetation dies back in the fall and
sinks to the bottom of the canal. Farm-
ers undertake the arduous task of
c leaning up to one meter  in  depth of
muck, sediments and aquatic vegeta-
tion out of the canals every one to four
years. lt has been calculated that in this
way approximately 1080 kg/ha N, as
well as 120 kg/ha K and 9.7 kg/ha P are
spread on the raised fields (Crews and
Gl iessman 1991).

Surjan in Indonesia
The Surian farming system is a tradi-
tional farming system developed in
Centra l  Java,  Indonesia in  the begin-
n ing of  th iscenturywhich is  widely used
in submerged, salinity affected areas
and tidal swamps. lt consists of parallel
ridges and furrows (figure 5). The size
of the ridges and furrows vary greatly
f rom place to place and may be f rom two
to fifteen meters wide. The size of the
f urrow is much more imoortant. lt deter-
mines the hydrological function of the
Surjan. In places where water inunda-
tion can be expected to last long the size
of thefurrow is increased. Farmers usu-
ally construct the Surjan gradually
which has a technical reason. Continu-
ous d igging and p i l ing expose re la-
tively less weathered subsoil materials
which is a poor substrate for growing
plants.  By a l lowing the soi l  enough t ime
to weather  fer t i l i ty  is  bui l t  up.  In  areas
with cat-clay or pyrite layers or where
organic mat ter  may shr ink i r revers ib ly
special problems may occur.

Dur ing the ra iny seasons excessive
water  on the r idges wi l l  be dra ined to
the furrow. Crops which do not stand
water logging such as maize, soybean,
groundnut, cassava and ditferent veg-
etables are grown on the ridges
whereas the furrows are used for grow-
ing wetland rice. lf thefarmer predicts a
low risk of water shortage for rice in the
following dry season, a second rice

crop wi l l  be grown.  Otherwise upland
annuals such as soybeans wi l l  be
planted. Crops on the ridges can be pro-
vided with supplementary watering
which makes year round production
possib le.  Farmers usual ly  make f ie ld
wel ls  a long the border  of  the r idges.

In certain places ridges are used for
tree crops l ike coconut, citrus, papaya,
and also jack fruit, clove, coffee, etc. In
this case, the ridges are frequently
made indiv idual ly  for  each t ree.  The
Surjan system increases the cropping
index by an average of 227.Soh as com-
pared to non-Surjan. Surjan proves to
be an advantageto improve soi l fer t i l i ty
too. Nutrients enter the ridges from the
furrow by capil lary rise of soil water or
f rom the i r r igat ion water .  High sal in i ty
and acid i ty  of  the soi l  o f  the r idges is
washed away.

Comparative economic studies are
few. According to one study for the year
1976177 Surjan farmers obtained an in-
come2.2 t imes h igher  than non-Sur jan
farmers. The level of investment had in-
creased with 134%. Due to higher total
product ion per  year  per  uni t  o f  land and
to diversif ication, more inputs were
purchased. Although return to capital
decreased by 6.7 to 4.4 (-52oh) i l re-
mained a sut f  ic ient  h igh level .  Benef i t /
cost ratio remained more or less equal,
hired labour increased by about 30%
and return to labour increased by 64oh
indicating that farmers managed to use

Figure 3: Cross-sec.tion of a raised lield, Tlaxcale
ilerico (ill. alter Crewg and Gliessman, 1991.)
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their family labour more etficiently
throughout the year.

In Kalimantan, in tidal areas, early
settlers ol Java (from the 1930s on-
wards) started spontaneous establish-
ment of the Surjan systems. Sometimes
variations of the Java Surjan were
made by making a second higher raised
bed on the ridge, giving them a stupa-
like shape. Here, the farming system
developed from wet rice monoculture
into a diversif ied system of wet rice,
dryland crops and fish culture, in which
the proportion of rice is gradually re-
duced. The relative price ratio of rice
and coconuts influences the rate in
which succession takes place. The op-
timal mix of raised and sunken beds de-
pends on technical tactors as well as on
farmers' resources and market condi-
tions (Sudaryono and Meindertsma
1990).

Development ol ralsed llelds in India
The production of wet season rice in the
coastal region of West Bengal has to
cope with many problems such as high
risk due to erratic rainfall, salinity of soil
and groundwater, lack of irrigation and
drainage facil i t ies and with occasional
flooding. Based on farmers' local wis-
dom, technology for improved land-
shaping, irrigation and drainage has
been developed and refined through a
participatory programme in which Ra-
makrishna Mission worked closely to-
gether with farmers. A tank for storage
of rain and flood water with a depth of
about 2.5 m is dug out in about 1/Sth of
the area of a plot of 0.5 to 1.0 acre. Ihe
adjoining area is elevated by 30-50 cm
with the dug out  so i l  ( f igure 1 and
photo). The well drained elevated area
is atan earlytime available for asecond
and third crop of vegetables. The stored
water is used for irrigation during post
monsoon and for f ish culture. Some
greenmanure/fodder can be grown and
the peripheral embankment is used for
growing tree crops. Though 0.10 acre is
uti l ised for the tank, the remaining 0.40
acre is cultivated with HYV rice and the
gross area under cultivation is more
than 1 acre due to mul t ip le cropping in-
stead of monocropping as practised
ear l ier .

Farmers' income increased with
5640/o lrom Rs.695/: to Rs.3915/:
(Rs.300/: from fish farming included, $
1 US :  Rs.18 approx) .  Employment  in-
creased 363% from 35to 127 man days.
Cropping intensity increased to 2O0Yo
or more. Labour investment to dig the
tank involves about 140 man days to be
provided mainly from the farm family.

The landshaping model has created
considerable impact through improve-
ment of rice productivity creating op-
portunities for multiple cropping, vege-
tables and tree crops and fish culture,
while involving farm women in vegeta-
b le product ion,  improving fami ly  nutr i -

t ion and employment potential. This
model can be considered as a promis-
ing approach for sustainable develop-
ment (Das and Mandal 1990).

The seduction ol models
The above cases of raised f ield agricul-
ture clearly show the potential of these
systems. Many development workers
and scientists get thri l led by their at-
tractiveness, but what are their real
prospects for adoption in other places?
Several attempts have been made to
transplant Chinampas to other places
e.g. in Mexico. However, all these at-
tempts failed. The main reason for
these failures was that a model was
transplanted without considering the
specific ecological, social, economic
and polit ical context in which the farm-
ers l ived. In pre-Hispanic times, the
Chinampa system thrived in the Valley
of Mexico because the environmental,
social, economic and polit ical circum-
stances were favourable. lt developed
naturally over a period of centuries as
an adaptive response by the people of
the Valley of Mexico to meet their par-
t icu lar  needs.  Al though the Chinampa
system has survived into the 20th cen-
tury, conditions are becoming so over-
whelmingly adverse that  the model  wi l l
soon exist only in history books. Per-
haps the time of the Chinampa- l ike that
of the steam engine - has passed. Yet
the myth l ives in the l iterature with re-
markable v igour .  The Chinampa model ,
after years ol promotion in journals, has
managed to break f ree to take a l ife of its
own. But the Chinampa case is not an
exception. Especially in the field of
ecodevelopment, perhaps because of
the desperate urgency accompanying
the search for valid models, such ap-
parently promising models occur regu-
larly. Considerable amounts of t ime
and money are wasted when we be-
come blinded bythe beauty of aconcep-
tual model and lase our bearings, mis-
taking it for reality it self (Chapin 1988).

Feasibility of raised lleld agriculture
The case of the Chinampa makes clear
that the social, economic and polit ical
conditions for complex, labour inten-
sive and often subsistency oriented ag-
riculture probably in many places are
notatall favourable. This howeverdoes
not mean that integrated agriculture is

e$4ir^tl

Figure 4: Cross.section ol a Surlan in Indonesla (ill.
aller Sudaryono and Meinderhme, 1990,)

not feasable at all. The dynamics of the
Sur jan system in Indonesia,  which is
now also being promoted by lRRl and
llTA (Saumon 1990) and the develop-
ment of raised field systems in West
Bengal indicate the possibil i ty that in-
tegrated systems such as raised field
agriculture can be developed from
within the system. This, however, asks
for an integrated approach in which
farmers, scientists, bankers as well as
policy makers are involved not only to
develop new technologies in a partici-
patory way but also to create a favour-
able social, economic and polit ical con-
text in which such systems can flo-
r ish.

Edlted by Coen Rellntles
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A
ll iving priority to commodity.based
commercial agriculture has led to
specialized landuse syslems - this is
seriously threatening sustainability.
Sustainable agriculture highly depends
on inlegrated systems. To enhance these
systems strategies should be used which
lavour synergy and complementarity. In
this arlicle an attempl is made to lind
such slralegies.

Conventional agricultural pol icies have
mainly been market-oriented, enhanc_
ing specialization at the cost ol integra_
tion. However, small-scale rainfed
farming systems are often complex, di_
verse and risk-prone and have limited
access to modern inputs. To achieve
susta inable h igher  product ion which
makes it possible to satisfy the diverse
needs of farm-households and to do this
at  lower r isk whi le  us ing and conserv_
ing the available resources efficienfly,
many farming systems need to move in
the opposite direction to that of com_
mercia l  "green revolut ion, '  agr icu l ture
in the past. I nstead of becoming simpler
and more uniform, they haveto become
more complex and d iverse.

Also to farmers who want to reduce
their dependence on modern external
inputs, want to use them more effi_
c ient ly  or  want  to reduce pol lu t ion,
strategies enhancing integrated sys;
tems are very important. For these
groups ol farmers integrated systems
are ecologically as well as economi_
cally attractive (Siddeswaran and pala_
niappan 199'1). But which strategies do
enhance the development of integrated
systems?

Tradilional knowledge
Traditional farmers have time-tested
experiences with coping strategies
which have led to integrated farming
systems. Although scientif ic under_
standing may be lack ing,  much infor_
mation on traditional l ivellhood sys_
tems is already available which pro_
vides a basis from which main strate_

ng a wide diver-
and ra is ing d i f -

Strategies for integrated
systems

gies of integrated farming can be
deduced, however hypothetical they
sti l l  may be. Also recent successful at-
tempts to sustain small-scale agricul_
ture provide important strategies. In the
following overview, which does not pre-
tend to be extensive, an attempt in this
d i rect ion is  made.

Biophysical strategies
(Bio)d ivers i ty .  By making fu l l  use of  the
available spatial and temporal opportu_
nities (niches) for growi
sity of crops and trees
ferent  animals but  also to develop off-
farm activit ies, the overall effectiviness
of the l ivelihood system can be maxi_
mized. Biodiversity can provide eco_
logical services such as nutrient cv_
cl ing,  b io logical  pest  contro l ,  water  and
soil conservation. Traditional farmers
have found combinations of different
crops, trees and possibly animals
which fit very well together (see the ar_
ticle by Posey and the box by Gliess-
man).  ln tercropping,  mul t ip le cropping,
agroforestry, shift ing cultivation, crop_
livestock-fish integration, are all recent
approaches which build on the experi_
ences of traditional farmers with biodi_
versity.
Microenvironments. The biodiversity of
farming systems can be increased by
creating microenvironments. This can
be done by manipulat ing p lant ing con-
f  igurat ions or  so i l  and water  condi t ions.
For example, by developing "forest is-
lands" the Kayapo Indians succeed in
creating many new niches with ditferent
microc l imates and soi l  condi t ions for  a
divers i tyof  usefu l  p lantand animal  spe-
c ies.  In  general ,  h igh d ivers i ty  can be

0lganic coffee larmers of ISMAM, Chiapas, a.e
learning lo prepare lhe compost pile. people
working together can be a lorm of positive
inlefaclion and mulual working relations. The cotfee
larmers lrom Mexico could continue theil
production of organic colfee, because consumers in
Europe were prepared to pay a higher price, eyen
when the world market price for coflee was low, A
lorm of Soulh-ilorth synergy? Photo: Angel Roldan.

obtained by creating gradients (eco_
tones) from e.g. high to low; dry to wet;
ferti le to less ferti le; sun to shade (Mol_
l ison,  1988).  Also by bui ld ing physical
structures, e.g. small barriers to cap_
ture water and soil (water harvesting),
raisedf ields (see article edited by Reiin_
tjes) or irrigation, new niches can be
created with improved growth condi_
tions which can increase effectiveness
of  farming considerably.  In  th is  way the
impact of specific constraints such as
droughts,  f loods or  sa l in i ty  can be a l le_
viated.
Mul t ipurposeness.  By us ing crops,  an-
imals and trees which have more than
one f unction the overall effectiveness of
the system can be increased. Crops and
trees can produce simultaneously food,
fodder, medicines or energy but can
also provide soil protection or may
have an ornamental  funct ion.  Animals
can provide manure, food, draught
power and serve, l ike trees, as capital
reserves. Like biodiversity, multipur_
poseness can decrease risks and en_
hance better use ol the available re-
sources. Also specific elements such
as contour strips or hedges can gain
considerably in  usefu lness and hence
acceptabil ity to farmers if they have
mul t ip le uses.
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Biomass stabil ity. By keeping a rela-
tively high level ol biomass on and in
the soil (perennial grasses, crops,
shrubs,  t rees,  animals,  so i l  l i fe ,  organic
matter) buffers of soil organic matter,
nutrients and capital are created which
minimize r isks of  e.g.  droughts,  so i l  and
nutrient loss, pests and diseases.
Mainta in ing soi l  qual i ty .  By producing
and applying organic matter, manure
and compost, by using nitrogen fixing
and deep-rooting plants, by enhancing
soil cover or by fallowing and rotation,
nutrients are being recycled and soil is
being protected against erosion. Soil
l i fe is enhanced by organic lerti l izers
and creation of a favourable soil micro-
c l imate by mulching or  shading.  Di f fer-
ent organic residues, ashes, sediments

or mineral ferti l izers can be used to bal-
ance soil l i fe and soil ferti l i ty or satisfy
the specific needs of crops.

Socio-economic strategies
Mutual cooperation. By putting to-
gether labour and skil ls farmers suc-
ceed in overcoming specific common
constraints such as land preparation,
weeding or  car ing for  animals (see ar-
ticle McCorkle). Construction and main-
tenance of large communal infrastruc-
ture (e.9. for irrigation orwater harvest-
ing) is possible only by labour cooper-
ation. By using collective power to
influence markets and policies e.g. by
operating in cooperatives, better mar-
ket prices may be bargained and ac-
cess to government services may be
easier. Also strategies of gender coop-
eration and differentiation may en-
hance efficient use of available labour,
experiences and skil ls.
Exchange of experiences. By exchang-
ing exper iences,  knowledge,  sk i l ls  and
information between different mem-
bers and generations ol the community
and with people from outside e.g. on
weekly markets or on festivals or with
development workers adaptabil ity of
the community to changed circum-
stances is increased.
Socia l  secur i ty .  Under harsh l iv ing con-
ditions rural communities often devel-
oped strategies to spread the risk of di-
sasters such as droughts or disease
which may hit households rather than
the community as a whole. Exchange of
food, goods and animals play an impor-
tant role in such strategies. Also com-
munity based land-use regulations are
of ten designed to min imize r isk of  d i -
sasters due to misuse of land by indi-
v iduals.

Common trails and limitations
These strategies have as common trait
thatthey strongly enhance synergy and
complementarity between the different

components of the system such as soil,
organic matter, nutrients, water, en-
ergy, soil l i le, crops, trees, animals, hu-
man beings, market, policies, services,
etc. and their interactions.
Synergy. Interactions can have posi-
tive, neutral or negative etfects on the
overall effectiveness of the system. By
enhancing those components and inter-
actions which have predominantly pos-
it ive etfects, by enhancing synergy, the
overall etfectiveness of farm systems
can be increased. lmportant synergetic
interactions are those where internal
inputs are produced, e.g. weeds used
as cattle feed, animal manure used as
crop ferti l iser, crop residues used as
animal  feed.  Combin ing soi l ,  organic
matter, water, air and nutrients in a bal-
anced way; creating optimal l iving con-
ditions fgr rhizzobiaand symbiotic bac-
teria that mobil ize ditferent nutrients
(a.o. phosphate) and fix nitrogen; com-
bining ditferent crops which have fa-
vourable allelopathic interactions (root
excretions of plants may enhance or
hinder the growth of other species); and
creating favourable l iving conditions
for natural predators or unfavourable
living conditions for pests are all syner-
getic interactions.
Complementarity. Also by f itt ing the dif-
ferent components of the system to-
gether in a better way, as explained
earlier but which is also of importance
lor the other strategies, overall effec-
tiveness can be enhanced. Clear exam-
ples provide complementarity ol ge-
netic resources e.g. land not suitable

The improyed landshaping is based on farmers'
local wisdom. The lechnology lol has been
developed and relined through a pailicipatory
programme of the Ramalrishna Mission. The
landshaping model has created considerable
impac-l hrough improvemenl ol rice productivity.
Opporiunities are crealed lor'inlegrated' larming
syslems: mulllple cropping, vegetables, lree crops
and llsh cullure. Photo: Das and Mandal.

Biodlversity
Researchers in Tabasco, Mexico
tound that in the traditional polycullure
of maize, beans, and sguesh, ylelds of
maize are fl) percent higher than with
monoculture. ll appoars that beans in
polycullure with maize nodulate more
and are potentially more active in fix-
ing nitrogen biologically, which could
be made directly available to the
maize. Netgains of nitrogen have been
observed when the crops are associ-
ated, despit€ the removal of this ele-
ment with the harvest. Despite the
lower squash yi6lds in the mixed plant-
ing, farmers insistthatthe crop system
benelits from lhe presence of squash
through the control of weede. The thick,
broad, horizontal l€aves ol squash
cast a dense shade lhat blocks sun-
light, while leachatss in rains washing
off the leaves contain allelopathic com-
pounds that potentially inhibit weed
growth. Herbivorous insects are at a
disadvantage in the intercrop system,
and the presence of b€neficial insects
is promoted. Leavlng weeds in the in-
tercroppod system can be advanta-
geous a6 well. Chenopodium ambro-
sioides, for example, has the potential
for inhibiting plant pathogenic nema-
todes through the release of toxic root
exudates. Lagascea rnollis can allelo-
pathically control the invasion of
weeds detrimental to the crops il it is
allow€dtoform a denss cover afiqrthe
critical establ ishment stag€ in crop de.
velopment (the first thres to four
weeks), thus avoiding inhibition of the
crop aa well. Many other tactors are
playing a role in such an intsraclive
system, and detailed and long-term re-
search ie necessary to determine thelr
relative importance and contributlon to
its long-lerm sustainabilily.

From: Glieeoman SR 19S). Urder.tlnd-
Ingtr berlr ol .u.blilblllUlor B?l-
culluro In Op tropbr: experlcnocr In
Le{n Armdca. ln: Edwards CA 19S0.
Sustainable agricultural syslems. An-
keny: SWCS.

lO t  0""" .ber1991



for crop production could be used for
grazing l ivestock; shallow-rooting
crops could combine well with deep
rooting crops; relay crops could use re-
sidual water. But also complementary
of human resources, labour, knowl-
edge and sk i l ls  can be ment ioned:  e.g.
by exchange of labour or information;
communi ty- level  organisat ion of  con-
struction and maintenance of agricul-
tural infrastructure; gender relations;
inter-household strategies to cope with
risk and scarcity. Complementarity and
synergy can go very well together e.g.
complementarity between human re-
sources often goes together with syner-
getic effects too, e.g. working together
is  s t imulat ing and mayf i l l  gaps in  capa-
bil it ies which is demonstrated bythe ar-
ticles of McCorkle. Backhaus and Far-
r ington.  l ta lso maycreate mot ivat ion to
strive for sustainabil ity by exploring to-
gether new ways of farming as demon-
strated by the article of Roldan.
Limitations. However, these strategies
also have thei r  l imi tat ions.  For  exam-
ple, diversity does not necessarily lead
to positive etfects; it may even lead to
lower productivity and instabil ity if the
components are not well chosen, e.g.
some trees are hosts of insects or dis-
eases dangerous to crops; and crops,
animals and trees may compete for la-
bour, nutrients or water. Some special-
ization may be needed to create syn-
ergy wi th market  demand,  specia l ly
where farms have become very small.
More uniform and less risky conditions
may leave more space for specializa-
tion.lntegrated systems normally need
more labour. Although labour produc-
tivity is often higher, labour availabil ity
can be an important l imitation. Between
human beings or  inst i tu t ions there may
be conflicts of interest, cultural con-
straints or deep rooted suspicions
which impede synergetic and comple-
mentary interactions.

The above-mentioned general strate-
gies need translation and specific prac-
tices which fit the often very specific
conditions and needs farmers are deal-
ing with. This is asking for a great deal
of knowledge and experience which is
not always readily available. Participa-
tory processes of learning, experiment-
ing and communi ty  development  are
needed to finetune external knowledge

and experiences to the needs and spe-
cif ic conditions of local farm systems.

Policy strategies
Pr ice and f iscal  pol ic ies.  Through thei r
price and fiscal policies governments
theoretically have a major tool to guide
agricultural production and its sustain-
abi l i ty .  F inding the r ight  combinat ion of
policies, however, is not easy, as many
conflicting interests, e.g. rural - urban
population, rich - poor, market - sub-
sistence, and external influences e.g.
the world market. are involved.
Amongst other things, a way has to be
found between the one extreme of high
guaranteed min imum pr ices lor  agr i -
cultural products and cheap subsidized
inputs which strongly favour the farmer
community, and the other extreme, low
food pr ices and no or  min imal  subsid ies
on agricultural inputs which favours the
urban poor but leads to impoverished
farmer communities and accelerating
ecological degradation. To enhance
susta inable agr icu l ture there is  a need
to resort to price and fiscal policies
which pay attention to regional and lo-
cal needs of rural communities andlor
farmer households (Stoop 1991).
Research and Development policies.
There is a need to pay more attention to
Research and Development which is di-
rected to sustainable resource man-
agement for the ecologically and eco-
nomically favoured areas as well as for
the "problem" areas. For both areas
special attention is needed for the
above-mentioned biophysical and so-
cioeconomic strategies and related
techniques. Due attention should be
paid to time-tested traditional strate-
gies and techniques and the central
ro le of  farmers and rura l  communi t ies
in technology development and land
use management. Synergetic and com-
plementary interactions between dif-
lerent organisations and institutions,
NGO as well as GO should be strived
for.
Landuse p lanning.  Decis ion making by
rural communities and farmers, such as
on the use of land, water and forest re-
sources formulated in regulations con-
cern ing e.g.  the grazing of  animals,  cut-
ting ol trees, prevention of erosion,
based on the experiences of the.people
concerned, men as well as women, in-
creases the chance that land is used in
a sustainable way serving the interest
o l  ind iv idual  farmers,  the communi ty
and the nation. Governmental land use
planning and legis lat ion should g ive
high priority to participation of farmers'
organizat ions and rura l  communi t ies.

In many situations, the use of biophys-
ical and socioeconomic strategies is
made diff icult or even impossible by ex-
ternal economical, institutional and po-
lit ical constraints, which a.o., often, fa-
vour the have's over the have-not's.

This prohib i ts  the development  of  gen-
uine susta inable l ive l ihood systems
and leads to environmental degrada-
tion (see article Backhaus and the box
by Reading and Soussan 1989).  More
than a shi f t  in  inst i tu t ional  and pol icy
th ink ing wi l l  be necessary,  in  the South
as well as in the North to enhance
susta inabi l i ty .

The editors

For relerences, see page 31.

"The concentration on the commercial
sector in agriculture which is found
throughout the Third World is sacrilic-
ing the integrated use of local re-
sources on which the coping strategies
ot the majority of larmers are based on
the "altar ol production". This policy is
seriously €ndang€ring sustainability
of farming. The argumentfor a sustain-
able approach is now widely acc€pted,
but the consequences of this approach
for policy are rarely addressed, In par-
ticular, the implications of r€orientat-
ing agricultural policies towards more
diverse, less commercially-orisnted
systems are prolound but unknown.
This new direction reguires govern-
ment and outside agencies lo put the
interests ol the poor and their environ-
ment before those of lhe commerclal
interests which have dictated develop
ment policies to date. Atlhe heart of the
new policies must be etrat€gies which
support the diversity of small farming
syst€ms, ensuring that lheir productiv-
ity can be enhanced in an
environmontally-sound manngr to
meet the local communily's subsis-
tence needs and provide a surplus for
which secure and stable markets are
available. This strees on rscognizing
and building from the diversity of local
production mgans that no simple,
external ly-devised development pack-
age can be applied, and in particular
that the limitations of "technological
fixes" are recognized. lt makes devel-
opmenl planning a "messy", incre-
mental aflair in which local people
must be given power over the deci-
sions which aflect their lives. As euch,
it will not bs lov€d by plannors or gov-
ernments, but it does prssent them
with a challenge which, In the long
term, will servs thgir interests as tully
as it serves the needs and interests of
the poor. Whether the institutions
which currently control development
trajectories wil I rise to thls challenge is
the key qu€stion lor the future. To do
so, they must develop a better under-
standing of the way rural production
systems work, ard in particular must
recognize the value of diversity lor
both the poor and the environment.

From: Reading and Soussan 1989.
Smrll frnn produodor In Ddnlnbr,
Wcrt lndlcr: A rbalcgy lor ruwlvrl,
Land Degradation and Rehabilitration,
Vol.1 1&3-168.
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Combining crops and livestock brings
advanlages to both sectors, but it is not
easy to care lor bolh at the same time.
People oflen turn to kin and co-villagers
for help. Much has been wriilen about
Andean strategies ol mutual assislance in
cropping, but lheir role in stockiaising
has received little attention. Here
Conslance McCorkle describes how the
people ol a highland community help
each other meet lheir daily herding
needs.

Pooling labour and herds
Constance McCorkle

Most Andean farmers enjoy the advan-
tages of raising both crops and live-
stock. The food from both plants and an-
imals provides a more balanced diet.
Grazing stock on fallow f ields keeps the
land in productive use, and the herds
clear and manure the fields. Crop res-
idues and byproducts provide feed. An-
imals may also provide draught power
for plowing and transporting farm in-
puts and outputs. They are a convenient
and inflation-proof "bank account" for
storing farm earnings, and come to the
rescue in years of crop failure. Animals
or their products can also be sold to buy
farm inputs.

But  i t  is  d i f f icu l t  to  f ind enough com-
petent and trustworthy labciur for herd-
ing, while meeting the many, often in-
f lex ib le demands of  cropping.  This is
especially a problem in the more com-
plex vertical ecologies, where a lamily
may raise many different plant and an-
imal species with ditferent manage-
ment needs and production schedules.

Cropping and herding in Usi
The Quechua-speaking community of
Usi l ies in Cuzco Department. lts terri-
tory runs from 4985 m down to 3200 m
along the banks of the Vilcanota River.
Across this ecological gradient, Usinos
raise barley, irrigated and unirrigated
potatoes, other Andean tubers, various
legumes, wheat, maize, squashes, on-
ions and some f ru i t  t rees.  Vi r tual ly  a l l
households keep poultry, swine and

2 |  fami ly .

Usino household,  which averages only
5-6 members. Usinos respond with var-
ious small-scale, interhousehold herd-
ing associat ions based in k inship or
friendship. Herding associations can
be started by men or women, although
women have primary responsibil i ty for
animal  care in  most  households.

Usinos generally prefer reciprocal ar-
rangements (trading labour for labour)
to contractual ones (exchanging labour
for payment in cash or kind). However,
a single household often uses several
different strategies, depending on how
many species it owns, how often and
long it is short of labour, its need to earn
cash, and other factors.

Joint herding
ln yanapanakuy or 'helping', an almost
universal strategy, several herders
graze thei r  animals together  on the
same day in the same place. They take
turns watching each other's herd while
doing other  th ings l ike checking f ie lds,
or  gather ing wood and dung for  fuel ,
grasses and leaves for guinea-pig feed,
straw for thatching, and magical, me-
dic inal  and k i tchen herbs.  This jo int
herding strategy helps especially
young households, who must often
send a 5- or 6-year-old child out to herd
while the parents do the heavier crop-
ping work. The child can accompany
trusted older herders.

Combining herds
ln t ' inkikuy one person from two or
more households takes the combined
herds out to graze each day, returning
the animals to their owners' corrals at
n ight .  Depending on who is  avai lable,
one household may take responsibil i ty
for grazing the combined herds for sev-

Llama carrying sacts ol manure up lo flelds. In
mixed tarming syslems, animals fulflll multiple
functions without which families could not survive.
In the verlical ecology ot the high Andes, people's
suruival depends upon bolh cropping and
slockraising. But without cooperatiye herding
associations, lew householdg could manage lhis
complex agropastoral system. photo: Conshnce M.
McCo*le.

eral days or weeks at a time. But ult i-
mately, each family must contribute an
equal  number of  herd ing days.  l f  the
herder  is  a chi ld ,  the households re-
ceiving herding assistance must supply
the child with a cold lunch (cocabi).

Nearly every stock-owning family
usest' inkikuy at some time of the year,
especially during harvest, when whole
fami l ies may s leep in the f ie lds to pro-
tectthe crops; or duri ng the school year,
when fewer children are available for
herding. lnUsi t ' inkikuy is common with
sheep. Since most family flocks are
qui te smal l ,  a  competent  shepherd can
easily mind the sheep of 2-3 house-
holds. f inkikuy thus allows more effi-
cient use.of workers, releasing more la-
bour for cropping and other activit ies.

Species specialisation
This strategy involves two related
households, each possessing a small
number of ditferent species, eg, cati le
and sheep. One household houses and
herds the cattle ol both families, while
the other keeps all the sheep. This al-
lows people to graze each species in
the ecozone best suited to it. For exam-
ple, cattle do not fare well at the higher
altitudes where sheep and camelie can
graze. By reorganising herds in this
way, only two instead of four herders
are needed.

fr | guinea pigs. Most also have one or
E I more species of herd animal: on aver-
t | "S" 

about 25 sheep, S cametids (i lama

; I 3nd alpaca) and t head of catile per

# | Tending these many ditferent plants
J I  and animals poses a chal lenge to the
l2 t  oecemoerrgsr



This labour-saving strategy also per_
mits specialisation of past,oral knowl_
edge. Herders who deal with only one
species have more opportunity to ob_
serve its forage preferences, behav_
iour, disease symptoms etc, and can
give it better care. This is very impor_
tant in the case of catile, the most cosilv
and least adapted herd animal in th6
Andes. Specialisation of labour in catfle
helps protectthis major but risky invest_
ment.

Boarding
Another option is boarding. One or
more species is placed at the puna
(high rangelands) 'ranch' 

of a co_
vil lager. Most often, ltama and alpaca
are involved, since they thrive best on
the forages bl the high cold punas. But
sheep and catfle may also be tempo_
rarily boarded there during harvest.

Unlike the above strategies, boarding
is a contractual arrangement. lt entaila
regular payments of ayio (local produce
and other  suppl ies l ike kerosene,  sal t ,
noodles) to the co-vil lager. Boarders
are expected to help repair the corrals
and buildings and to take an occasional
turn at  herd ing.

Both sides benefit. Boarders' contri_
butions ol avio and labour help offset
the extra work and expense of maintain_
ing a second residence and ranch in the
distantpuna. And people who could not
otherwise muster enough labour to
graze camelids in the ecozone best
suited to them get the opportunity to in_
vest  in  these more valuable animals.
Boarding stock during harvest also pre_
ventsthem f rom eat ing or t rampl ing the
cr.ops.

Recruiting child herders
Some households do not have enough
chi ldren to meeta l l the i r  herd ing need! ,
whi le  others have a surp lus.  The Usinos
use various strategies to equalise ac-
cess to this source of labour across the
community. ln michichikuy a child is
hired to herd for a few days in return for
cocabi, avio and, for adolescent girls
some wool for spinning and weaving.

When a household expects that its la_
bour shortages wil l be longterm, it may
contract a child herder for several
years. The child merges the contract-
ants' animals with those of her/his own
household and minds bolh herds. lt is
like t'inkikuy, except that the client fam-
ily does not reciprocate with labour. In_
stead, they make an annual gift of cloth_
ing to the child, along with the daily co_
cabi. Such longterm labour recruitment
rs.most common among young couples
who do not have children of the right
age to tend to their many species of
stock.

Widow/ers and elderly couples with_
out children also need longterm herd_
ing help.  Instead of  pool ing thei r  ani_
mals with someone else's, they often

turn to wardship: a child moves in with
them. Besides doing the dai ly  herd ing,
the child helps with other chores l ikl
fetching water, gathering fuel, cooking,
card ing and spinning,  washing c lothes,
feeding homestead animals and carry-
ing messages. In return, the client sui_
plies all of the ward's basic needs. in_
cluding food, clothing and medical ex_
penses. Wardship is especially useful
for elderly or infirm people who need
help in many ditferent kinds of activi_
ties.

Absenlee carelaking
Often, family members or even whole
households leave the community for
several months, eg, to earn wages else_
where. A kinsperson or friend may ca.e
for the absentee's animals in exchange
for repayment in stock. The exact nuir_
bers, ages and species of animals paid
vary according to many factors: the re_
lationship between caretaker and cli_
ent, the length of absence, the size and
composition of the herd, the quality of
care given and the generosity of the an_
ima ls ' owner .

This strategy frees people to earn
much-needed cash without foregoing
the income or the many agriculturl l, in-_
vestmentand other benef its of l ivestock
ownership.

Herding by halves
f n Usi, dar en partir or herding by halves
usually involves cati le. One household

cares for the catile of another, but they
share equally in the herd's growth and
production. This arrangement gives the
caretaker an excellent opportunity to
acquire the most expensive herd ani_
mal of all without any outlays in cash or
k ind.  The c l ient  gains the same advan_
tages described under species special_
isation.

Mulualgains
By pooling herds, family labour is lreed
for cropping and other economic activ_
i t ies,  inc luding the chance to engage in
wage labour elsewhere without forego_
ing investment in l ivestock.

Without the timely mutual assistance
that these pastoral labour associations
atford, only the largest households in
the community would be able to keep
livestock at all. With these strategies,
also small families can reap the many
benefits that mixed farming provides.

Local social technology
Development agents can build upon
such cooperative and contractual sur_
vival strategies among rural peoples.
Whether in the Andes or elsewhere.
these "social technologies" ar" .e_
sources upon which the success of
much technological  innovat ion wi l l  de-
pend.

For example, research by the Small
Ruminant Collaborative Research Sup_
port Program (SR-CRSP) in peru sug_
gested that the agropastoralists could
improve livestock productivity with
more stringent systems of pasture rota_
tion (McCorkle 1990). This woutd re_
quire considerable col laborat ion in  the
communi ty ,  p lus socia l  and jur id ic ia l
organisation, as most pastures are
communal. Existing cooperative ar-
rangements could point the way to in-
stituting such systems. For instance.
transfer from the interhousehold to the
community level of a strategy such as
t' inkikuy might be a way to introduce
and coordinate rotational grazing sys_
tems at higher levels in the social struc_
ture.

But  the main lesson here is  a s imple
one: carefully analyse all relevant local
strategies of social organisation and
work with, not against, them. They rep_
resent t ime-tested, f ine-tuned and mul_
tipurpose responses to the human and
physical ecology. r

Constance il McCorkle
Department of Rural Sociology
University of Missouri
Columbia, MO 65211, USA

References:
- McCorkle CM. 1989. Toward a knowledge
of local knowledge and lts lmportance lor
agrlcultural RD&E. Agrlculture and Human
Values 6 (3):4-12.
- McOorkle CM (ed). 1990. lmproylng And_
ean Sheep and Alpaca producilon: R-ecom-
mendallons from a Decade of Research ln
Peru. Unlverslty ol Mlssourl, Columbla.

Man and boys teadlng herds out of vlllage to graze
for the day, In yanapanakuy'helping', several
herders hke hier familles' animals oul lo paslure
togeher. Across lhe day, $ey lake turm walching
one another's liye3lod and performlng other tasks
like chec*ing on nearby flelds or gatherlng fuel.
Thls stralegy ls also a good way to sately inlroduce
younger children to herding. Pholo: Conshnce M.
McCoftle,
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Due to the lslamic "purdah" syslem,
ruralwomen in Bangladesh are not able
to underlake aclivities away lrom the
farm, not even to work in their rice fields.
Rural aquacullure may olfet opportunities
for them. In seasonal homestead ponds,
shorl cycle species (lilapia and silver
barb)can be farmed with very low
on-farm inputs such as catlle dung,
chicken manure and rice or wheal bran.
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Women integrate
fish and farming
Modadugu Gupta
M ohammed Aktheru zzaman

Fish is the most important source of an-
imal protein to the people of Bang-
ladesh.  Yet ,  f ish avai labi l i ty  is  decl in-
ing. The production from homestead
ponds is very low: 600 kg/ha/year. Al-
most every rural household has a pe-
rennial backyard pond or ditch, which is
used for domestic purposes l ike bath-
ing and washing c lothes.  In  addi t ion to
these ponds, hundreds of thousands of
seasonal ponds, ditches and road side
borrow pits exist and retain water for
4-6 months. These water resources are
most ly  ly ing fa l low,  unut i l ised for  f ish
production. Most are covered with
nasty aquatic weeds and pose health
hazards. Major varieties of f ish (lndian
and Chinese carp) cultured tradition-
a l ly  are not  su i table for  cu l ture in  shal -
low, seasonal waters. Moreover, their
cul ture requi res re lat ive ly  h igh inputs
of ferti l isers and supplementary feeds.
Short-cycle species such as ti lapia
(Oreochromis niloficus) and silver barb
(P unti us gon i onotus) hold tremendous
potent ia l .  These smal l -scale aquacul-
ture operations can be integrated with
other farming operations.

Rural  women in Bangladesh const i -
tute a vast human resource for whom
aquaculture could become a productive
activity, resulting in increased house-
hold incomes in rura l  areas,  wi thout  in-
f r ing ing on re l ig ious customs.  In th is
context, low-input and low-labour-
intensive technologies for uti l ization of

homestead ponds and ditches for
aquaculture, can play an important
ro le.  ICLARM's Aquacul ture Program
pursues research for the benefit of
small-holder farmers, and has been as-
s is t ing agencies in  Bangladesh in-
volved in development of appropriate
aquaculture technologies. Recent ef-
forts resulted in viable activit ies imple-
mented by rural women.

Culture of silver barb
Ms. Nur Banu is a housewife, with four
children. She came to know that silver
barb could be cul tured in  her  smal l
homestead pond of 160 m2 where they
had previously tried to grow fish and
failed. So, she started by applying 4 kgs
of l ime to the pond. Four days later, she
stocked the pond with 250 10-gram size
f inger l ings.  She fed the f ish dai ly  wi th
smal l  quant i t ies (0.1-1.0 kgs)  of  r ice
bran (increasing with increasing size of
f ish) .  At  weekly in tervals ,  she appl ied
chicken manure. After three months,
the fish reached market size and she
was able to harvest 22.0 kgs of f ish. In
all, she spentTk. 293 (US $8.20) and ob-
tained a revenue of Tk. 1,100 from f ish
sales, leaving a net benefit of Tk. 807.
She has also become a source of inspi-
ration to other women in the area.

Culture of tilapia
Mrs. Safira Khaton is a housewife with
a husband and seven chi ldren.  Wi th a
landholding of just 360 m2 (homestead
area), they are considered as a land-
less family. They have a backyard ditch
of  120 m2,  which holds water  (0.6-1.0 m
deep) for fourto f ive months. lt was lying

Heavy lishing pressure on declining nalural
resources. Therelole, women are using homeslead
ponds for aquaculture, Ms l{ur Banu weighs he.
catch of lish ready lor sale, Photo: aulhors.

fallow, covered with water hyacinth.
When she came to know from a NGO ex-
tension worker that t i lapia could be cul-
tured in her ditch, she cleared water hy-
acinth from the ditch and applied 3 kg of
l ime in the pond. One week after appli-
cation of the l ime, she released 240li la-
p ia f inger l ings of  8 g s ize.  Subse-
quently, she fed the fish daily with 100-
850 g of rice bran, quantity increasing
with increasing size of f ish. She started
catching fish for home consumption
from the third month onwards and fi-
nally harvested all f ish after four
months,  when the d i tch dr ied up.  In  a l l
she harvested a total of 17.3 kg of l ish
(1,441.74k\ |hal  4 months) .  Against  a to-
tal expenditure of Tk. 148 (US$ 4.16),
she obtained a revenue of Tk. 692 (US$
19.44), leaving a net benefit of Tk. 544
(US$ 15.28) or US$ 1,273.401ha in 4
months. The amount harvested may
look small. but the contribution the fish
can make to the family diet and health
(whose animal protein intake is very
low) is enormous.

The above case studies indicate that
many rural women could be involved in
aquaculture in seasonal homestead
ponds and ditches, without many exter-
nal inputs. The only off-farm input used
in the above-mentioned cases was
lime. Further, involvement of women in
aquaculture wil l help men to concen-
trate on other on-farm activit ies or off-
farm employment.

Modadugu V. Gupta and Md. Aklheruzzaman
International Center for Living Aquatic
Resources Management (ICLARM)
MC P.O. Box 1501, Makati  Metro Manila 1299
Phi l ipp ines
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Accepting uncertainty in
choosing varieties
Wn.n making declsions, larmers
consider many lhings at lhe same time.
This leads to hedging, compromise and,
as Virginia Sandoval shows here, lo
maintaining biodiverslty. While
modernlsation pushes toward
simplification and homogenisalion of
agricullure, smallholders have an
inherenl lendency to saleguard
biodiversig,lor reasons thal make sense.

Virginia Sandoval

In a research project "Memory Banking
of  Indigenous Technologies" ,  sup-
ported by UPWARD (Users' Perspective
With Agricultural Research and Devel-
opment), farmers' criteria for evaluat-
ing sweet potato varieties were ex-
plored. What features do farmers con-
sider as they decide which varieties to
keep and which to boot out, either de-
liberately or through neglect? Do ditfer-
ent farmers - eg. commercial vs more
subsistence-oriented ones, males vs
females - give ditferent weights to cer-
tain features? Humans play a major role
in the persistence or disappearance of
many plant species, particularly food
crops. The more one finds out about
thei r  debis ion-making,  the c loser  one
gets to explaining trends in genetic ero-
s ion and doing something about  i t .

Heterogeneity of local crileria
In two farming communi t ies in  Bukid-
non, Mindanao, local criteria for distin-
guishing among varieties were studied
using triads tests and informal inter-
views. The respondents were male and
female farmers from Intavas. where
sweet potatoes are grown mainly for
subsistence, and from Salvacion,
where sweet potato growing is rela-
t ive ly  commercia l ised.

In the triads test, farmers were asked
to distinguish between three varieties
by pai r ing two which theysee as s imi lar
and isolating one as different. They
were then asked to explain the reason
for  thei r  decis ion.  For  example,  a
farmer may say Varieties 1 and 3 are
both sweet, while Variety 2 is bland.
This reveals the criteria farmers use in
distinguishing between varieties.
The local criteria most often mentioned
can be categorised as:
morphological: basic structure or ap-
pearance without reference to cultiva-
tion requirements, eg. rounded or elon-
gated;
gastronomic: palatabil i ty or desirabil i ty

as food, eg. wet or powdery;
l ife habits: physiological and ecological
adaption of the variety, eg. produces
many roots at the bottom only, or also at
vine internodes;
familiarity: whetherthe variety is newly
introduced or has been there lor some
time, whether it is well known or rela-
tively obscure;
lunctional: use value attached by the lo-
cal people to the particular plant,
whether primarily the roots or
eaves are eaten.

Figure 1. Relalive imporlance of local criteria for
sweel polato yarielal eyaluation.

A Eukidnon farmer beatlng a bamboo muslcal
inslrument to signal lhe launchlng of the local sweel
pohto germplasm collec{ion. In fire foreground are
dilferent lradilional varietes, Anoher farmer
remarked: "We plant dlflerent varielies so lhat lf we
are led up wilh one, we can lry another,..it is lusl
llke the case of clolhes, you choose the ones you
like lor lhe day". Photo: Virginia Sandoval.

As can be seen in Figure 1, all farmers
mentioned morphological and gastro-
nomic criteria most frequently. Agro-
nomic and functional criteria. which
many scientists believe to be most im-
portant, were the least frequenfly used
by the farmers.

I Female
I  Ma le
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S Male
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Different farmers, different criteria
Morphological features were more im-
portant than gastronomic criteria for
the more subsistence-oriented farmers
of Intavas, while gastronomic criteria
(affecting marketabil ity) were more im-
portant to the commercial farmers ol
Salvacion. Familiarity and agronomic
considerations were more important to
the former, while l i fe habits (which de-
termine productivity) and functional
value (which determines marketabil ity)
were more important to the latter. A
larger number of criteria was used by
female farmers in both communities.

Almost all criteria have economic un-
dertones. For example, colour and tex-
ture of f lesh, root production, familiar-
ity, hardiness, and value as food all af-
fectthe marketabil ity and profitabil ity of
the varieties, as the farmers said them-
selves. Therefore, no purely "eco-
nomic" category was deemed neces-
sary.

Unexpected findings
Analysis of informal interviews indi-
cated that what was desirable was a
matter of taste, t iming and sometimes
even mood. In other words, agricultural
decision making may not be a question
of systematic evaluation of alterna-
t ives,  but  more of  "muddl ing through"
or examining by trial-and-error the var-
ious options seen to be available.

Moreover. local criteria tended to be
luzzy as to which traits are preferred
and which not (see Table 1). No one va-
riety can satisfy all the desires of sweet
potato farmers/consumers. In the
words of an elderly lemale farmer: "l
plant several varieties instead of just
one so that we can choose. For exam-

Table 1. Gray areas in local evalualion crileria.

ple, the bland variety is good in combi-
nation with dried fish. lf i t is sweet. I
would easily get satiated. Powdery and
bland varieties are good for combining
with meat and soup, wet and sweet
ones go well with coffee, and sweet and
powdery ones are l iked by children for
snacks, although often disliked by
adults because it makes them choke."

In Salvacion, where many farmers
plant a variety called kaslndol for sale,
some devote a few rows to other vari-
eties for eating at home. This practice is
even more common in Intavas, but the
varieties are not separated in neat
rows. They are interspersed in small
clumps from which the farmer can eas-
ily pick the one wanted for eating at any
particular t ime. lt appears as though di-
versity is the natural state of things-as-
sured (almost) by the multiplicity of cri-
teria for sweet potato preference for dif-
ferent occasions and by ditferent farm-
ers.

Developmenl made easiel
Instead of going through a sequence of
choosing from alternatives, often mod-
elled as branches of decision-making
trees, farmers consider many criteria at
the same time and in interaction with
each other. Varieties may be retained
not because they have all the desirable
attributes, but because their compen-
satory traits make their cultivation
worthwhi le .

This makes user-sensitive develop-
ment easier, as farmers apparently do
not need to be sold on maintaining vari-
abil ity. They have a natural tendency to
do so. We only have to ref rain f rom con-
tributing to forces (economic, polit ical,
technological, legislative) which can
overpower this tendency.

Researchers loiled
But this tendency also makes things
more diff icult for researchers, as plant

breeders cannot be given the informa-
tion they seek: a definit ive set of criteria
to guide their etforts.

Scientists and technicians are subject
to an implicit (sometimes explicit) pres-
sure to keep recommendations as sim-
ple as possible. What is the best dosage
and combination of ferti l isers? When is
the best t ime to spray insecticide?
Which is the best variety of rice, or
maize, or sweet potatoes? This pres-
sure often leads to a reductionism
which can do more harm than good in
agricultural research and develop-
ment, for it closes our eyes to the infi-
nitely interesting array of interacting
and complicating lactors.

In reality, it is diff icult to construe the
ideal sweet potato variety, because
people a lso value the more "marginal"
characteristics in their stock. Research
on local criteria does, however, reveal
the kind of features that farmers con-
sider important - here, morphological
and gastronomic rather than agro-
nomic and funct ional .  This  may lead us
tochal lenge basic  assumpt ions in  p lant
breeding.

Accepting uncertainty
Agr icu l tura l  decis ion making does not
hinge on a central concept of an ideal or
best variety (or technology). The ques-
tions that always follow are: best when?
best for what? best for whom? In user-
sensitive research and development, it
is a waste of energy to try to design and
promote the technology suited lor any
and allcircumstances. The most we can
do is tryto preserve existing options, of-
fer what we think are the best "scien-
tif ic" alternatives or improvements af-
ter we have struggled to see through
farmers' eyes, and trust the farmers to
experiment and decide which are in
their best interest. Perhaps this is what
sustainabil ity and synergism are all
about.
""Let's hope it works" exclaimed God
as he created the World, and this hope,
which has accompanied all subsequent
history of the world and mankind, has
emphasized right from the outset that
this history is branded with the mark of
radical uncertainty". From Talmudic
text (cited by Prigogine & Stengers
1984).

Vlrglnla D Nazarea-Sandoval,
College of Human Ecology University of the
Phil ippines Los Bafios, Laguna, Phi l ippines
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Texture

Tast€

Digestibility

Size ol roob

Use

Femiliarity

sasy to
digest

big

produce
edible
roob
traditional

hard lo digest

small

do not
produce
edible roob
new

Prslemd llolprlenud

dryl wevwatery
powdery
sws€t bland

Fuzlmc

but dry varieties can cause choking and
easily crack when cooked
but eweet varietis mako one easily
sati-tiated; bland ones are better substitute
lor dce to go with "via", also used as
soup thic*ener
but hard-todigost varietias ars moro
"stomach filling", so it take longer for
one to feel hungry again
but some big onc are tasteless while
rnany small onss are tasty; also, varieties
with big roob tend to have fewer roob
but some without dible roob produc€
Sder-tasting leaves or leaves with
grealer medicinal value
but, although traditional varieties taste
bettsr, they take longer to mature
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Multiple cropping controls
Imagic bullett
r|l
I o address the peslicide problem, a
national Pesticide Aclion Nelwork (PAN)
was eslablished in 1982. PAN Indonesia is
promoting Alternalive Pest Control by
means ol supporting a type of
participalory action-orienled, low+ost,
small-scale, explolatory experimenlation.
Riza Tjahjadi describes PAN's ellort ol
helping farmers lo shilt from high-
exlernal-input lo low-exlernal-inpul
farming,

Riza V. Tjahjadi

Monocropping has become wide-
spread, as small-scale upland larmers
- lacking suff icient support lrom exten-
sion services- merely copy the large ir-
rigated ricefields in lowland areas. Of
more than 14,000 extensionists em-
ployed by the Indonesian Director Gen-
eral of Food Crops, not one has special
t ra in ing in  hor t icu l ture.  Vi l lagers re-
ceive l itt le information on the safe use
of the "magic bullet" (pesticides).
These are appl ied indiscr iminate ly ,  re-
sulting in many cases of food contami-
nat ion and human poisoning.

PAN Indonesia conducts action re-
search into Alternative Pest Control
(APC) in both upland and lowland ar-
eas. APC involves primarily symbiotic
and mutual ly  benef ic ia l  combinat ions
of plants, e.g. cabbage-celery, carrot-
leek, carrot-onion, garlic-potatoes,
greenbean-potatoes, also including
traditional mixed cropping systems
such as falun , surjan, minapadi andbio-
dynamic farming.  Farmers are encour-
aged to explore the use of botanical
pest ic ides,  compost ing and manur ing,
and destruction of pests by hand.

APC differs from Integrated Pest Man-
agement (lPM), which has been pro-
moted by FAO in Indonesia since 1986.
IPM is now popularly extended as a
"mental revolution" aimed at complet-
ing plant protection in farming systems.
In practice, however, it gives l itt le con-
sideration to diversity within the farm,
e.g.  mul t ip le cropping pract ices and
use of botanical pesticides. Although
both APC and IPM promote crop rota-
tion and the preservation of natural
predators, IPM focuses on sole crop-
ping with correct standards (dosage,
safety) using modern technology, in-
c luding the possib i l i ty  of  apply ing b io-
insecticides. lt is a kind of "soft strat-
egy" approach in the intensive lood
crop production areas of Indonesia.
However, researchers within the na-

tional IPM programme have recently
been learning about APC methods in
horticulture through their involvement
with PAN.

Experimenting farmels' groups
Farmers were committed to three years
of trials and established experimenting
groups. The experiments involved in-
tercropped vegetables, rice-vegetable
intercropping and vegetable-fruit inter-
cropping. Some groups used APC
methods and other groups used or-
ganic farming methods,  i .e .  appl ied no
chemicals. In the first growing season,
the rnajor pest was the wild boar, which
completely destroyed the experiments
of  one of  the upland groups.  A v i rus
(Botrythissppl infected half of theonion

Field erercise in an upland garden in East Jaya.
The larmers are involved in a course on mulliple
cropping, tradilional polycullure, botanical peslicide
preparation and selecting planling dales according
to Javanese biodynamics. Photo: Riza Thahladi.

crops of one group, but could be con-
trolled by applying a botanical pesti-
cide: paitan (Picrasma javanica)
leaves. A low infestation (2%o) by the
army-worm caterpil lar in the tobacco
planted by another group could be con-
t ro l led s imply by us ing soap detergent .
In the second season, infestation by
greasy cutworm observed by one group
could be controlled by applying paitan
leaves. In the third season, 100% infec-
tion by the d isease Pronospora destruc-

tur in garlic at its tuber stage was not
treated and reduced yield to one-fifth of
expectations. In the fourth season, dia-
mond blackmoth in cabbage was
treated with loona sureni merr. and
Tephrosia vogelii.

The selection of plants to be used in
crop combinations depended primarily
on their market value, rather than their
pest repellant or attractant characteris-
tics. All participants could classily in-
sects in their plots, but some faced dis-
continuity in supply of the necessary
botanical pesticides. Over time, pesti-
cide application by the groups de-
creased: by 40-70o/o (5 groups), 20% (1
group) and,  in  the case of  an upland
group in West Java, to 0. The remaining
groups were organic growers. The re-
sults were also encouraging in eco-
nomic terms. The costs ol pesticide ap-
plication were reduced by 65%, with
only a12oh increase in labour costs.

Over 5 planting seasons, a group of
upland farmers in West Java decreased
the use of artif icial ferti l isers by 50%,
and an upland group in East Java sub-
stituted 300 kg of ferti l iser by 1.8 tons of
animal  manure on a t  ha p lot .  However,
farmers found it diff icult to obtain ani-
mal manure at a low price.

Continuing exploration
In Sukamandi  Hi l i r  v i l lage in  Del i  Ser-
dang, North Sumatra, a group of I farm-
women are supported in  thei r  smal l -
scale experiments with integrated rice-
fish culture (minapadi) and horticul-
ture. Here, too, pesticide application
rates are dropping by up to 70%, with-
out  s igni f icant  reduct ion in  r ice y ie lds.
By and large, PAN Indonesia is support-
ing farmers in the search for reducing
external inputs.

Rlza V Tlahladl
PAN Indonesia
c/o Jalan Danau Tamblingan Fl l31
Pejompongan Jakarta 1 02 1 0
Indonesia
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Motivated for susti
Angel F

he Mam indians came from Guatemala li
sbep mounlains ol the Sierra Madre de Chial
Traditional farming is lhe roza-turnba-quema,
less well...when lhere was enough land to allt
But the population grew and now lhere is alm
years ago progress and modernily arrived: il
lo reslore lhe lost ferlility. Also insecticides ut
"Gramoxone", a paraqual's powerful herbicit
Unforlunately the wonders lutned into trouble
solulions.

Once this girl finished a S-days course on
sustainable agriculture, she also convinced her
father to work according to principles of sustainable
agriculture. Many farmers have negative
experiences with lertilisers. They increase the soil
acidity, maize needs every year heavier doses to
get the same yields, but the price of fertiliser
climbed much higher than the price of grain. Many
people state that now corn does not produce
anything, il it is not given fertiliser. Maize plants are
planted in bunches of 4-6 seeds in each place.
Some of them grow tall and thin and the wind
pushes them down. The grains
are quickly susceptible to weevils, because the rich
nitrogen tissues are softer (2).

Together with the NGO Maderas del Pueblo,
peasant have lound some practical alternatives.
Very few, if any, were practised here. The first step
is of course to keep the soil in place through
contour ditches with green barriers of Pennisefum
purpweun (Merkeron and Napier grasses). To find
where the ditches should be dug, an A-lrame is the
tool. The ditches hold the water too: 200 litres oer
meter. lt is very important to get moisture on the
lower side of the ditch. The grass retains the soil
and a terrace is built naturally (3).

Here tne compost pile of coffee pulp is ready to
substitute chemical fertilisers. Harvest residues
should not be burned (second step). The soil has to
be mulched e.g. with dry weeds. Atter several
years, the use of herbicides has two conspicuous
etfects: the lack of organic matter in the soil and the
covering ol creeping stiff grasses, like Cynodon
dactylon, which are extremely ditficult to eradicate.
Pests become more aggressive, because of the
frequent utilisation of insecticides. Needless to
mention are the dangers to health, pollution, etc.
caused by the agrochemicals. Conesponding to the
soil's agony, most ol the farmers migrate some
months for temporary work in the coffee harvest.
But the money earned is mainly spent on paying for
fertiliser (4).
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ainable agriculture
Roldan

llfi years ago and live in hamlets located on
pas, Mexico, at 1800.2300 m above sea level.
t, (slash and burn) system. lt worked more or
Llow resl, so that it could recover its ferlility.
nosl no more woodland lo clear. Twelve
lmeant lhe 'wonders' ol chemical fertilisels
rere inlroduced lo conlrol pests and mainly
lde,lo alleviale lhe burden of weeding,
es. Now peasants are searching lor new

This farmer is discovering the power of compost
(third step), and the way to conserve that power:
just cover it against the sun and excessive rainfall.
Allowing a second chance to mixed crops, for
example corn/beans/squash, which were lorced out
by herbicides, may add nutrients and organic matter
to the soil. Some larmers are planting Alder trees
(Alnus jorullensis) around their fields. They
observed that the dried leaves are good for the
crops. The fourth step is a planting method to
reduce the excessive competition: instead of a
bunch of 4-6 seeds, you may plant only two, or even
one, and shortening the distance between planting
sites, from one meter to 40 or 20 cm. The last step is
stopping the attack of rodents and weevils in grain
silos. Other innovations may be the selection of the
seed on living maize plants and green manure
cropping; but both practices are here in a
preliminary slage (5).

Rellection in the lield. Small groups meet weekly in
a building lo pray and study the Bible in search for
improvements in their daily life. They stimulate the
whole community to do the same, eventhough not
so deeply. So, this social tissue has been a ferlile
land to catch the ecological proposal for a
sustainable agriculture. During a paralitturgic
Catholic Celebration, two peasants catechists
conducted the assembly. The people sang the
question: "Where, where can I lind the Lord?" And
they sang the answers too: "The Lord goes with the
people who know how to be united for the shuggle.
ll I want to build my house, alone, I wish to cry.
When we work together, sure God is coming. When
we meet ourselves He helps us to think. When the
poor man believes in the poor man, we will be able
to sing freedom." (7).

A larmer with his son, satislied through the
combination of organic tertilisation, soil erosion
control and spaced planting. Many farmers are now
experiencing the very first results. Soil erosion is
stopped. Green barriers yield good fodder, so that it
is possible to support the livestock and thus get
more manure. Organic fertilisation has allowed the
farmers to reduce by half the amount of chemical
fertiliser, and sometimes even substitute it
c0mpletely. The corn is not beaten down anymore.
Raising the grain yields lrom 1000 to 2500 kg/ha is
not unfrequent. The most involved farmers do noi
migrate to work outside; they have enough food
until the next harvest, even though they plant on a
smaller field. How has it been possible to achieve
this? The key is certainly the deep motivation;
Where does this come from? (6).

Angel Roldan
Maderas del Pueblo (Woodlands for the people)
Tabasco No. 262 desp. 402, col. roma
c.p. 6700 Mexico d,f.
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Planning land use together
Ghristoph Backhaus

I
I n the highlands ol northern Thailand,
promoting sustainable farming syslems is
proving lo be more ol e socioeconomic
issue rather lhan transler ol technology.
The Thai-German Highland Development
Programme (TG-HDP) tries to develop
means and procedures for government
exlensionlsls to relate to this new
underslanding.

Most farm households in the highlands
practise shift ing cultivation based on
upland rice grown on slopes ranging
lrom 25o/o to over 70Yo. Yarious forces
are causing a rapid change in these
farming systems, eg, increasing scar-
city of land; pressure from the govern-
ment to reduce soil erosion and to re-
frain from shift ing cultivation, forestcut-
ting and opium growing; and road con-
struction and the subsequent exposure
to urban markets.

The Royal Thai Government is trying
to promote permanent and sustainable
farming systems. Various government
and non-government organisations
and programmes are involved in this ef-
fort. Since 1987TG-HDP has promoted a
package of measures including grass
strips and/or alley cropping to control
erosion, combined with zero-burning,
min imum t i l lage,  mulching and st r ip
cropping.

In some cases, adoption ol these rec-
ommendations has been moderately
successful. Often, however, farmers
adopted the measures not in order to
practise more sustainable farming, but
for many other reasons such as secur-
ing land tenure and legal status, im-
proving their relationship with govern-
mentotficials andlor in responseto ma-
terial incentives. Moreover, in most vil-
lages, adopters have been mainly the
better-off farmers (Orth et al 1991).

Barriers to real adoption
The main reasons preventing real
adoption are:
- Farmers often do not perceive de-
creasing sustainabil ity as a major prob-
lem. They relate problems of declining
yields mainly to weeds, pests and dis-
eases and, to some degree, to decreas-
ing soil ferti l i ty, whereas the recom-
mendations are mainly aimed at con-
troll ing soil losses. Soil loss is a major
problem lrom the government's pointol
view, but not from the farmers'. lf farm-
ers' problems are to be addressed, a
much broader and more holistic view
has to be appl ied.
- As the natural and socioeconomic
conditions vary greatly, ready-made
packages of technical recommenda-
tions are of l imited relevance for the
specific conditions of a particular farm
household.
- Short-term benefits- if any-from fol-
lowing the recommendations do not

tlore sustainable agricultural practices adopled by
farmers In 8an Pha Charoen, Northern Thalland: not
neal and orderly, bul lollowing larmers'criteria and
needs.

pay for the additional labour inputs
and/or costs of these measures.
Resource-poor farmers, who often
have to calculate with annual discount
rates of 50% and more, can hardly af-
ford to invest a substantial part of their
labour into future benefits, if their daily
survival is not secured

Community-based landuse planning
TG-HDP is now developing an approach
which wil l enable government exten-
sionists to cooperate more closely and
communicate more appropriately with
farmers, instead of lecturing to them.
Ways are soughtto encourage dialogue
about improved landuse among farm-
ers and between farmers and govern-
ment off icials. To supportthis dialogue,
it was considered essential to visualise
land use. First attempts were made with
maps and aerial photos, but mostvil lag-
ers could not understand them and the
aerial photos were too small to permit
discussions with the whole vil lage. An
approach was then developed which
bases the discussion of land use on a
topographical model. Community-
Based Land Use Planning (Mohns 1990)
works on the principle that decision-
making about landuse changes rests
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mainly  wi th the v i l lage communi ty .
In order to make it feasible for a field-

level extensionist to assist farmers in
this process, it had to be broken down
into practical steps easily comprehen-
sible to farmers and extensionists. The
project is sti l l  working on developing
this approach during a pilot test phase
in a few vil lages. The procedures cur-
rent ly  appl ied involve the fo l lowing s ix
steps.

Village receiyes a model
A topographical model is handed over
to the vil lage community as their own
property. lt depicts the surrounding
area which is presenfly being used by
the vil lagers or is relevant to them in
some other way.

The model is made from Styrofoam
sheets, each layer representing a20 m
contour l ine. The horizontal scale ol the
model is 1:3000, which is sufficient to
mark the location of individual f ields of
0.5 ha size. The vertical scale is 1:2000
in order to accentuate the topography
as the distinctive feature of the hil ly
landscape. A 1:50,000 topographical
map proved to be sufficiently accurate
as a basis for these models.

Before bui ld ing a model ,  i t  is  impor-
tant to identify the present outer bound-
aries of all important resources being
used by the vil lage concerned. This in-
cludes not only cropland but also, eg,
catchments for vil lage water supply,
grazing areas and common property
resources.

Assessing state ol lhe resources
The next step involves recording the
present state of the vil lage resource
base and identifying conflicts and prob-

lems. Based on the model, vil lagers
and a team of government extension-
ists from various departments meet
regularly to describe present land use,
analyse the status ol the natural re-
sources and their present manage-
ment, and identify related needs, con-
fl icts and problems.

Various participatory techniques to
appraise the present situation should
be applied, eg, vil lage walks, transecl
walks, diagramming, mapping etc (as
described in Mascarenhas et al i99'1).
The topographical model is afocal point
of these appraisal activit ies. because
this is where vil lagers and extension-
ists continually record and perma-
nently store the information gained lor
lurther discussions.

During the meetings around the
model, it is extremely important that vil-
lagers take the lead as much as possi-
ble. Normally government officials try
to avoid situations which are not under

their control. The discussions around
the model strengthen the position of the
vil lagers, as they are more knowledge-
able in describing the vil lage resources
and pointing out their location in the
model

The women are sometimes extremely
keen on locating resources and de-
scribing their use. They are proud to
demonstrate their knowledge, which is
often more detailed and accurate than
the men's. This is probably because the
women spend more time working in the
fields and collecting fuel, food plants
and other common property resources.
lf women and also poorer income
groups do not have a chance to actively

Farmers in 8an Yaphanae discussing options for
improyed land use. Women are especially keen and
knowledgeable in describing lhe use of land
resourceg and relaled problems In the
lopographlcal model,
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participate in the process, important in-
formation cannot be collected. and im-
portant interests and conf l icts wil l be ig-
nored.

Besides facil i tating the communica-
tion process, the role of government of-
ficials at this stage is to raise regal is-
sues regarding land use, and to repre-
sent public and government interests,
eg, the interests of lowlanders who
might be atfected by siltation or pollu-
t ion of  water  coming f  rom the h ighlands
or gove!.nment interest in preserving
natural forests. Previously, govern-
ment otf icers only came to the vil lage in
order to lecture people about their un-
desired behaviour. Now these issues
are one point for consideration among
many others, and have to be balanced
in order to reach arrangements agree.
able to the community.

Agreeing on priority changes
Areas are identif ied where vil lagers
consider it most worthwhile and neces-
sary to address problems related to
land use, and f irst activit ies are agreed
upon. At present, these activit ies in-
volve testing options to see whether
they have potential to address one of
the problems identil ied. Over time,
farmers wil l gain more experience in
actively selecting what is promising for
them to try out.

lf farmers do not have their own sug-
gestions on how to try solving an iden-
tif ied problem, extensionists suggest
innovations as entry points which allow
great variation and flexibil i ty, rather
than as ready-made technology pack-
ages. The responsibil i ty for verifying
the validity of an innovation rests with
the farmers, who wil l f inally adopt new
techniques only after they have experi-
enced them as feasible and beneficial
under thei r  speci f ic  condi t ions.

Besides testing technical innova-
t ions,  the agreed landuse change may
involve re-instal l ing or adjusting agree-
ments and regulat ions on managing
common property resources. In some
cases, the discussions around the topo-
graphical model have opened our eyes
to the existence of indigenous manage-
ment systems, eg. for controll ing the
use ol water. forest and wildlife re-
sources.

Planning lhe activities
Landuse changes and steps for imple-
menting them are suggested by vil lag-
ers. The extensionists' role is to assist
in the planning process or to otfer sup-
port lor implementation in order to
overcome constraints which vil lagers

S I cannot overcome on their own.

Visualising the steps at a place perma-
nently accessible to everybody in the
vi l lage makes them more b inding,  a lso
regarding the contributions the outsid-
ers have agreed to make.

Examples of such landuse changes
are:
- protecting particular catchments for
vil lage water supply by agreeing on
landuse restrictions;
- agreeing on regulations for manag-
ing and using forests which are sources
of fuel, fodder or t imber, or agreeing to
improve these forests, if necessary;
- improving soil and water conserva-
tion practices in cultivated areas which
are most relevant for the vil lage.

lmplementing agreed changes
Vi l lagers implement  the p lans,  only  i f
necessary with contribution lrom the
extension statf. lf extensionists are in-
volved, they must provide all promised
contributions in the agreed quantity,
qual i ty  and t ime.  Regular  fo l low-up v is-
its to monitor the progress and to iden-
tify unexpected obstacles and prob-
lems are also necessary. lt is particu-
larly valuable if the extensionists can
inform about the experience of farmers
in other  v i l lages.  To be able to do th is ,
extensionists need to develop an "ex-
ploratory attitude".

The landuse changes which farmers
eventually implement often dilfer
greatly from the ideas originally intro-
duced. In most cases, ideas suggested
by outsiders seem to be neat and or-
derly, whereas tecfnologies adapted
by farmers often appear chaotic and
confused to outsiders. lt is important
that extensionists do not waste their
time promoting more accuracy and
neatness in areas where it is unneces-
sary, but rather learn to accept farmers'
criteria and aesthetic perceptions.

Monitoring and eYalualion
Regular meetings are held with the
whole vil lage or farmer groups to mon-
itor the progress of the activit ies and to
evaluate their impact. The above-
mentioned unorthodox adoption of
landuse changes byfarmers implies an
enormous problem in making quantita-
tive measurements of farmer adoption
andlor yields. Therefore, results are
quantif ied only when farmers have
problems in assessing the impact of an
innovation with their own criteria.

The farmers decide which of the op-
tions tested or activit ies implemented
deserve to be pursued further, and
which problems require what kind of
further efforts. Thus the recurrent cycle
of community-based landuse planning
continues. As the vil lagers and exten-
s ionis ts  advance in p lanning together ,
this cycle wil l not strictly follow the dis-
tinct steps described above: many wil l
occur simultaneously at the same
meeting.

New roles for erlension
Attitudes and behaviour of government
workers can gradually change, if they
are exposed to situations where they
have positive experience in working
with farmers. lf extensionists are to fa-
cil i tate a continuous learning process,
rather than trying to transfer a technol-
ogy,  thei r  sk i l ls  and capabi l i t ies must
be developed accordingly. In addition,
practical procedures and techniques in
working with farmers have to be de-
signed which can be applied by the av-
erage extensionist.

Planning landuse changes must  be a
continuous process, in which one step
is based on the trust and experience
gained during previous steps. lf outsid-
ers are involved, consistency and con-
t inuous personal  commitment  in  the
planning and implementation process
are essential.

A serious problem ol the approach is
that ,  in  fu l l  v i l lage meet ings,  the v i l lage
leaders representing a local elite tend
to dominate the discussion and
decision-making process in ordertose-
cure maximum benefits for their own
group.  Such problems st i l l  need to be
addressed betore we can conclude our
test phase of this landuse planning ap-
proach.

Nevertheless, the experience thus far
encourages further exploration of new
ways in which government officials can
work wi th h ighland farming communi-
ties. But expectations should not be ex-
aggerated. Since the primary emphasis
is on a shift in roles of extensionists.
rather than on transferring technology,
sufficient t ime must be given for grad-
ual adjustment in people's attitudes
and behaviours.  I

Chrlstoph Backhaus
Thai-German Highland Development Pro-
gramme
PO Box 67, Chiang Mai 50000, Thailand

Referencea
- Arth M et al. 1991. Characterlstlcs of larm
householde ln Nam Lang. TG-HDP Internal
Paper 128. Chiang Mai.
- Mascarenhas J et al" 1991. Partlclpatory
Rural Appralsal: Proceedlngs of the February
1991 Bangalore PRA Tralners Workshop.
l lED, London and MYRADA, Bangalore.
- Mohns B. 1 989. The Introductlon ot land
use plannlng and local watershed manage-
ment In the TG-HDP prolect aleas Nam Lang
and Hual Poo Llng. TG-HDP Internal Paper
113.  Ch iang Mai .

f i  | volved. The activit ies agreed upon
r I should be clear to everybody involved.
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A'grorp of villagers' may include old
and young, men, women and children.
How can the creation of one model
successfully conyey the concerns ol these
dilferenl groups? This queslion was asked
by a Parlicipatory Rapid Appraisal (PRA)
team in North Omo on a recent training
course. The team consisted ol 5 persons,
one of lhem reporls.

Andrea Cornwall

Participatory modell ing in Rapid Rural
Appraisal (RRA) is based on the idea
that when a group comes together to
create a model of their area, the repre-
sentation indicates of important as-
pects to the people who live there. Yet
'participation' often means, in practice,
that the product tends to reflect the pic-
ture that  the dominant  group wishes to
portray. How about the concerns of
other  groups wi th in the v i l lage?

When the team gathered vil lagers to-
gether, they found that, although about
30 people clustered round in interest,
only a few people were participating in
def ining the features to be represented.
This handfu l  were a l l  adul t  and male.
Women s i lent ly  looked on,  ch i ldren

were shooed away if they got too near.
The model reflected the perceptions of
a particular group as to what they de-
f ined as the appropriate features and is-
sues to show the PRA team. This did not
seem adequate to understand the prob-
lems people faced in this area. The'people' were also female and non-
adult and their respective interests and
concerns were not given a voice.

Children include features
The team asked the women and chil-
dren to make their own models on
spaces of ground adjacent to that used
by men.  The chi ldren quick ly  gathered
sticks, leaves and stones and, underthe
direction of a ten year old boy, built an
extensive model. This included fea-
tures which the men had left out, or ex-
c luded f rom thei r  model .  For  example,
the men's model showed the whole
area as a patchwork of farm I and and the
discussion concentrated on lack of
graz ing land.  The chi ldren drew in graz-
ing areas, unaware of the agendas of
their elders. The group later found that
every larmer allocates part of his land
to grazing and makes use of communal
grazing areas.

Women reveal their concerns
The women gathered many branches
and twigs to create a detailed model of
the rivers, tributaries, crossing points
and ponds made by the rivers. The is-
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sue of water availabil ity, which the men
had not brought up, became an appar-
ent concern. The women also detailed
the vil lage and marked out the exact
number of  houses,  d iscussing the num-
ber of inhabitants and spaces between
the houses. This led to discussions
about social issues. Both the women
and the children showed forested areas
and an atforestation scheme. while the
men had given over the whole model to
farmland and complained of lack of af-
forestation.

Lessons learnl
Modell ing does not merely reveal peo-
ple's perceptions, it also provides an
opportunity for people to show a group
of outsiders a version of their area
which begs certain emphases and ar-
eas for intervention. When a group of
researchers arrives in a vil lage,
whether on foot or in a land cruiser, vil-
lagers expect them to be capable of of-
fering assistance of some form no mat-
ter how the exercise is introduced. ln
th is  s i tuat ion,  the men,  in  par t icu lar ,
wished to prompt certain conclusions
and make certain points. Children had
none of the expectations or polit ical in-
s ight  of  thei r  e lders and wished just  to
show an accurate version of their area.
lf signif icantly different versions
emerge, the team would be better
placed to reflect on the implications of
the motivated representations being of-

Hooeu

Models ol lhe area drawn by men, women and
children respeclively.

fered. Through this a greater aware-
ness of the polit ics of the encounter
could be developed, as well as an un-
derstanding of what is tacii ly expected
of the team members in terms of assis-
tance.

The PRA team learnt from this how
useful it was to do modell ing exercise
with different groups. lt was also impor-
tant that the PRA team, which (apart
from the trainer) was composed only
men, was guided towards considering
the v iewpoints of  women and chi ldren.
They are too often disregarded as infor-
mants.  The issues brought  up by
women and chi ldren would have been
submerged i f  on ly  one model  had been
created. A wealth of interesting infor-
mation was gained, both through the
exercise itself and through the contrast
between the models. I

Andrea Cornwatl
Dept. of Anthropology
S.O.A.S. Thornhaugh Street
London WC1
United Kingdom

Reterence
Cornwall A. (1991). Partlclpatory modelllng In
North Omo, Ethlopla: Invesilgailng the per-
cepllons ot dltterent groups through models.
To appear in: RRA Notes. l lED,3 Endsleigh
Street London WClH oDD, United Kingdom.
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NGOs and GOs get acquainted
?
I he Asia Regional Workshop on NGOs,
Natural Resources Management and
linkages wlth the Publlc Sector was held
in Seplember 1991 in Hyderabad, India,
The workshop was a culmination of eflorts
lo encourage practilioners lrom NGOs
and government organisalions to
document lheir experiences in
establishing institulional links. John
Farrington presents the summarizes the
main poinls.

John Farrington

ODI and other institutes have collected
experiences over the last 18 months in
7 countries in Asia. Two points made re-
peatedly during the workshop serve as
important qualif iers. First there is no
overriding imperative for NGOs to de-
velop working l inks GOs, or vice-versa.
Theywi l lon ly  do so when each s ide per-
ceives that the other offers - or can be
persuaded to offer - something useful
and complementary. Many (especially
smal l )  NGOs go about  thei r  business of
awareness bui ld ing and income gener-
ation with practically no contact with
GOs. This may be because they per-
ceive that GOs have nothing potentially
useful to offer, or because they cannot
allocate the resources either to find the
best point of contact with government
machinery, or to persuade GOs to start
providing potentially useful services.
These latter diff icult ies are l ikely to be
particularly severe for small NGOs and
may account to some extent for the fact
that most of the case studies i l lustrating
the potential for NGO-GO links are of
large NGOs.

Roles in l{G0-G0 Linkage
Six broad types of roles, with a number
of variants, were categorized.
o NGOs obtain and test technologies
from GOs, and provide feedback (eg.
Ramakr isha Miss ion) .  Var iant :  NGOs
"de-mystify" and scale-down tech nolo-
gies produced by GOs (eg. PRADAN).
o In joint NGO-GO projects, NGOs pro-
vide social organisational inputs and
GOs provide technical inputs. (eg. Ac-
tion for World Solidarity). As part of this
process, the NGO often seeks to de-
velop local groups'capacity to draw on
governmentservices (eg. BRAC's poul-
try programme).
o NGOs develop innovations (techni-
cal, procedural, methodological, insti-
tutional) in the expectation thatGOs wil l
scale them up (eg. BRAC (irrigation
pumps); FIVDB; MBRLC; CUSO/ATA;
IUCN on envi ronmental  p lanning in  Ne-
pal ) .  A t ra in ing component  (NGO-
NGOs; NGOs-GOs ) is often explicit ly in-
volved in this process (eg. MBRLC on
sloping agr icu l ture land technology;
MYRADA on participatory methods).
o NGOs seek to achieve pro-poor ad-
ministrative and legislative reform or
fu l l  implementat ion of  ex is t ing laws (eg.
AKRSP on joint forest management;
Proshika social forestry).
o NGOs act as a clearing house for in-
formation on methods and technologies
accumulating it from and making it
available to both NGOs and GOs (eg.
Nepal Agroforestry Fou ndation).
o NGOs develop and deliver the same
technologies as GOs, but demonstrate
flexibil i ty to take on new research to ad-
dress constraints as they arise, and act
as a service/materials centre for other
NGOs (eg. BAIF).

Closer links?
GOs were predominantly interested in
potential "service delivery", roles that
NGOs might fu l f i l  ( in  eg.  agr icu l tura l  ex-
tension). However, the case study ma-
terial demonstrated that NGOs had
played a wide range of innovative roles

in thei r  l inks wi th GOs.  and wi l l  not  wish
to be castsimply in a "service delivery"
role. GOs need to be open and flexible
if they are to take full advantage of the
new ideas and practices being gener-
ated by NGOs.

GO-NGO links appear to work well at
an informal level, but more formal con-
tact may be necessary

NGOs were widely unfami l iar with GO
operating procedures, as were GO statf
with the ethos and objectives of NGOs.
Participants felt that governments
should consider introducing proce-
dures to allow temporary attachment of
GO staff (1-2 years) to NGOs. The pos-
sibil i ty should also be investigated of
allowing NGO staff temporary attach-
ment to GOs, specifically to allow famil-
iarization with government structures
and procedures. Participants felt that
these steps were particularly important
for South Asian countries.

NGOs often found it ditf icult to identify
an appropriate point of contact with
government, and felt unable to influ-
ence many of the GO resource alloca-
tion decisions affecting their clients.
Much interest was shown in the "NGO
desk" model introduced into l ine De-
par tments in  the Phi l ipp ines,  the pr i -
mary objectives of which were to inform
NGOs of government plans in the early
stages, seek their views and provide a
first point of contact for possible f urther
l inkages.

GOs general ly  commit  thei r  re-
sources into predetermined work pro-
grammes. This point was discussed es-
pecially with reference to GO research
institutes in South Asia. Participants lelt
that a small proportion of their re-
sources - perhaps 57o init ial ly - should
be left uncommitted each year to allow
them to respond to needs identif ied by
NGOs. r

John Farrlnglon
ODl,  Regent 's  Col lege
Inner Circle, Regents Park
London NWI 4NS
United Kingdom

tr | Second, NGOs and GOs (though less
H | "ol 

are highly heterogeneous even
i I within a country. Both the types of or-d I wrrnrn a counrry. E'orn rne rypes or or-
3 | ganisation, and of interaction between
2 | tnem, are largely determined by local
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Peasants, sustainability and
gender
t-

Dustainability only becomes a concern
when lhrealened. Therelore, acfivities to
promole suslainable agricullure means
addressing lhe problems ol peasanls and
their perceplion ol UNsustainability. Helle
Munk Ravnborg analyses gender-specific
senses of unsustainabilig. She tries to
avoid the mislake ol many people: caughl
in lhe trap ol comparing female and male
headed households. ln a context ol
gender issues this doesn't make much
sense if socio-economic condifionS are
nol taken into accounl.

Helle Munk Ravnborg

The ultimate goal of production is al-
ways to maintain or increase outputs at
the avai lable level  of  inputs.  Only when
th is  no longer seems possib le,  susta in-
abil ity can develop into a prerequisite
guid ing product ion decis ions.  This les-
son can not only be drawn from discus-
s ions wi th farmers in  Tanzania,  buta lso
from looking atagr icu l tura l  problems in
industr ia l ized countr ies.  Where no
sense of unsustainabil ity has evolved,
such activit ies have litf le chance of suc-
cess, and thus, should be carefully re-
considered. In carrying out research fo-
cussing on communication between ag-
ricultural researchers and peasants in
Tanzania, I conducted interviews and
workshops with peasants. These con-
centrated on soi l fer t i l i tys ince i t  is  acru-
cial aspect of sustainable agriculture.
The aim was to gain insight into peas-
ants' knowledge on soil ferti l i ty (chem-
ical as well as physical) and their per-
ceptions of problems in its mainte-
nance. Furthermore, I wished to identify
peasants' notions of sustainabil ity, i.e.
thei r  considerat ions about  the long-
term consequences of present prac-
tices.

The studies took place in three differ-
ent areas of Tanzania: In the mountain-
ous Ki lo lo Div is ion,  south-east  of  l r inga
town in southwestern Tanzania; in Ki-
ponzelo Div is ion,  on the medium-
altitude plateaux southwest of lr inga,
and in Usagara Division, south of Lake
Victoria atthe'cultivation steppe' of Su-
kumaland.

Peasanls and soil fertility
Th ree featu res characterise Tanzanian
peasants' knowledge about soil ferti l-
ity. The primary source of knowledge is
direct observation which, direcfly or in-
directly, tells the farmer something
about the soil and its ferti l i ty. Soil tex-

Drawing a worlJoad calender with women in
Usagara Division and dbcu$ing sexual divlsion of
labour (Photo: Anne van Autreve).

ture ano soil structure are among di-
rectly observable qualit ies. Secondly,
peasants make use of indicators, i.e.
observation of certain (sets of) phenom-
ena which, based on experience, tell
certain things about soil ferti l i ty. For ex-
ample, the presence or absence of spe-
cif ic grasses, shrubs and trees in the
natural and regrowth vegetation is a
widely used indicator. Acacia albida
and Acacia etbaica are among the trees
that, if present in the nhtural vegetation,
indicated higher ferti l i ty to peasants in
Kiponzelo Division. Thirdly, peasants'
knowledge owes its predictive value to
observations and interpretations of
change. Peasants' abil ity to sense un-
susta inabi l i ty  and thei r  subsequent  no-
tions of sustainabil ity, thus rely on this
third feature.

Observing and inierpreling changes
The production systems in all three of
the field study areas involve fallow ro-
tation, but to various extents. Change is
integral to fallow systems. As cultiva-
tion proceeds, soil becomes more dust-
l ike and looses its 'blackness', certain
grasses (weeds) appear, and most im-
portantly, yields decline. By observing
and interpreting such changes, peas-
ants make decisions about soil ferti l i ty
management - whether to grow an-
other crop, apply manure or ferti l isers,
leave the field lallow etc. - in order to
meet the overruling objectives ol pro-
duct ion.

Over time, however, or more rarely,
all of a sudden, these changes maytake
on such dimensions that they exceed
the normal cyclic changes of the pro-

duction system. Peasants are thus left
bewildered because previously known
measures are no longer adequate to
cope with the new situation. lt is in such
situations thata sense of unsustainabil-
ity may evolve.

Sensing unsustainability
Perceiving certain developments as
unsustainable depends in the end on
the individual peasant. No general
ru les can be appl ied for  determin ing
when and to which extent unsustain-
abil ity is sensed. This depends on the
peasant's experiences, on his or her
observations and interpretation of
these, and on the possibil i t ies for re-
sponding to these observations. Cer-
tain overall features such as agro-
ecological conditions, population pres-
sure, closeness to markets and the
level of technology play a part in deter-
min ing where and how unsusta inabi l i ty
is  sensed.  St i l l ,  wi th in th is  ' room of  ma-
noeuvre', a great variety of production
systems exist. Not all households in a
vil lage have equal access to resources:
nor do all peasants possess the same
knowledge. Due to such ditferences.
peasants sense unsustainabil ity in dif_
ferent ways, at ditferent t imes and to dif-
ferent extents. All such aspects should
be considered in attempts to identi ly
peasants' problems and their sense of
unsustainabil ity. One of these aspects
is  gender.

A gender-specific sense?
It is insufficient, though olten done, to
focus on female headed households | ff
and compare these with the mate I F
headed househotds. First among tn" I H
reasons for this is that female headeO I X
households comprise at least two dit- | I
ferent categories. The first category | f;
consists of "true" female headeO | :-
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ff | Observations differ

[ | t"ten, mainly-involved in land prepara-
I I tion, tend to focus on declining soil fer-
H I til ity as the principal cause of declining
I I vi"ro". riis iuiing rano preparation that
ff | many of the indicators of soil fertility
J I best can be observed: the composition

households, i.e. widowed, divorced and
single women, in the study area almost
exclusively belonging to a group of
resource-poor households. The second
category are households which are "de
facto" headed by women, because the
husband is staying with anotherwife or,
less widespread in the study areas, is
working in a different place. They often
belong to a better endowed group. The
d itference is primarily due to a shortage
in labour in "true" lemale headed
households. Having more wives is a
sign as well as a source of wealth.
Though not staying with their husband,
second or third wives receive assis-
tance from him, e.g. in land prepara-
tion, often done by oxen; or ferti l izers.
This enables the second category to
cultivate significantly larger areas per
worker than male and "true" female
headed households. Sexual division of
labour within the household is another
source from which a gender-specific
sense of unsustainabil ity can evolve.
Many stereotypes exist concerning the
sexual division of labour in African ag-
riculture. A prominent one portrays
men sitt ing under a tree, drinking beer
and leaving all f ield and housework to
women. Although such cases can be
found, this picture does not do justice to
all men and women in Africa, nor in Tan-
zania. Sexual division of labour is an-
other dynamic feature which changes
with the production system and over
t ime.

Despite the danger of contributing fur-
therto such stereotypes, I wil l here dare
to sketch a picture of the sekual division
of labour in the three study areas. This
picture shows men as having the chief
responsibil i ty for land preparation -
and cattle-while women are mainly re-
sponsible for weeding and in some
cases harvesting. In addition, some
crops are primarily regarded as wom-
en's domain (sweet potatoes dnd, in Us-
agara Division groundnuts and bam-
bara nuts), while others are male do-
main.

The experiences of men and women
ditfer, based as they are on their re-
spective main responsibil i t ies. Both
men and women are concerned with
yields and both perceive declining
yields as a problem. Both are aware of
possibil i t ies of acquiring new land in
case they see a need to expand the cul-
tivated acreage or leave a field fallow.
However, due to their ditferent experi-
ences, there is a tendency that men and
women attribute the problem of declin-
ing yields to distinct causes.

Deaplte any sexual dlylsion ol labour, women ln
Klponzelo Dlvlslon parllclpale when preparlng
ffeldg lor cultvallon. (Photo: Holle Mur* Ravnborg).

In Kllolo Divislon, no sense ol unaurtalnablllty hao
yet developed among peasents. Fertlle land ls stlll
available allowlng for lallow rolallon and, lhough
recognized, peasanls do nol porcelve soll erotlon
as a problem. (Pholo: Helle llunk Ravnborg).

of weeds emerged since the last weed-
ing, the structure of the soi I etc. Further-
more, as a consequence of the prevail-
ing bias towards men in agricultural ex-
tension and credit systems, inputs l ike
ferti l isers are mostly administered by
men. This fact adds to men's "natural"
preoccupation with soil ferti l i ty. There-
fore, when unsustainabil ity is sensed,
the notions of sustainabil ity which men
develop contain visions of more ferti l-
isers, more manure, better crop rota-
tion systems etc.

Women, on the other hand, tend to at-
tribute declining yields to disease and
pest attacks on the crops rather than to
declining soil ferti l i ty, since women
have the opportunity to monitor crops
during weeding rather than soil.

These tendencies were observed at
four workshops held with peasants -
male and female - in Kiponzelo and
Kilolo Divisions. Brainstorms on major
problems revealed that women tended
to concentrate on diseases, not only as

a category, but by specifyrng each indi-
vidual disease whereas men concen-
trated on problems relating to soil fer-
ti l i ty and inputs. Following the brain-
storms, each participant was asked to
rank their f ive most important prob-
lems. Problems relating to soil ferti l i ty
were more frequently mentioned
among the top-five problems in the
workshops with mostly male partici-
pants than in the workshops with fe-
male dominance. Here, problems of
pests and diseases ranked highest.

lmplications for aclion
Gender is, as already mentioned, far
from the only aspect which determines
the development of ditferent percep-
tions of unsustainabil ity by peasants in
a single area. Nor is it, in the study area,
the most important aspect. More impor-
tant is what the peasants refer to as uw-
ezo, a very broad term covering
strength, power, capacity, abil ity etc.
With this term peasants refer to the im-
portance of having strength to work (as
opposed to being sick or old); having
power and cash to ensure inplts such
as ferti l isers, land of a certain quality,
labourers or ox-plough for early land
preparation etc.; being a 'smart'

farmer. What emerges is thus a socio-
economic classification with access to
productive resources as the major cri-
terion. Having rich access to resources
provides better opportunities for coping
with change. Ditferences in experience,
perception of problems and notions of
unsustainabil ity thus owe more to the
socio-economic status of the household
than to gender divisions within the
household.

Nonetheless, a gender-specif ic sense
of unsustainabil ity could be traced in
the study areas. This underlines the im-
portance of extreme carefulness when
launching activit ies to promote sustain-
able agriculture. Such activit ies have to
be carefully designed, not only with re-
gard to a specific area as a response to
its general problems, but also to spe-
cif ic groups within that area. lf not, such
activit ies are bound to fail either be-
cause of general lack of interest, or be-
cause.of lack of interest from specific
groups, often the less articulate, most
commonly the resource-poor and
women. I

Helle Munk Ravnborg
Centre for Development Research
Gammel Kongevel 5
1610 Copenhagen V
Denmark

Relerenceo
- Ravnborg HM, 1990. Peaaanls' produc-llon
systems and thelr knowledge ot soll lertlllty
and lt3 malnlenance. The caae of lrlnga Dls-
t?lcl, Tanzanla. CDR Working paper 90.1,
Copenhagen.
- Ravnborg HM, '1990. Intenslflcatlon and
dllferentlatlon In agrlcultural and llvestock
producllon: Usagara Dlvlslon.
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The closing link
Wh.t.r., the (larming) system, any
produced oulputs that are nol used any
furlher, create pollution ol some sort. This
is apparenl In most cities. This is where
the flow of nutrienls, in the form of lood
lrom rurallo urban areas, stops. While
the land looses nulrients with every
harvest, cities 'gain weighl', and develop
disposal problems.

Fransje de Waard

Near Jaipur, Rajasthan, in Northern In-
dia, semi-nomadic people from Uttar
Pradesh turn organic waste from the cit-
ies into avaluable resource and use itto
grow vegetables on sandy riverbeds in
the desert. Wherever they find suitable
riverbeds, groups of these 'U.P. Mos-
lems', as they are referred to locally,
practise the same kind of cultivation
also in other parts of India.

Plants in trenches
When I  came to admire thei r  f ie lds,  I
could sti l l  see the spot where camelcart
loads of waste from Jaipur had been
composted. A couple of boys were dig-
ging narrow trenches, some 3 meters
apart and 2 meters deep, down to where
the sand is moist. The compost is then
mixed in deep, and two rows of pump-
k ins,  cucumbers,  melons,  gourds and
the l ike, are planted at about 50cm be-
low the original surface. The ridges be-
tween thesetrenches in the now waving'fields' are mulched with reeds. found
elsewhere in the area. Reeds are also
stuck upright in the ground to make low
windbreaks around the plots.
When the plants, which are all creep-
ers, start to develop, their arms are
spread out to grow over the ridges, and
soon enough all sand is covered with a
dark, lush green. The plant-roots tap
from the subsurface water layer and fi l l
up their watery fruits.

Closing the cycle
At the end of the growing season, the
compostwil l all be used up, and the soil
is back to plain sand again. The crops
are marketed through an intensive net-
work that these people maintain - a
rather crucial factor for their success _
and they pack their bags again to leave
for Uttar Pradesh. A fine example of an
intell igent, indigenous system, which,
byturning waste into a resource, closes
a larger nutrient cycle, relieves urban
disposal problems and uses the poten-
tial of otherwise barren riverbeds to
produce food.

Franslc de Waard
Ruyschstraat 75 (3h)
1091 RX Amsterdam
The Netherlands
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ffiKEEP ROLLINGffi
How can an alternative lo delorestation in
lhe Ecuadorian upper Amazon be
developed? Farmers are gradually seeing
the benefils of planting fewer trees and
using a legume ground cover whlch
inreases yield and even culs weeding
costs by hall! Robert Peck reports on the
erperiences.

Robert Peck/Ecuador

The Coca On-farm Agroforestry Dem-
onstration Project situated in the Ecua-
dorian Amazon was designed to vali-
date appropriate low-input technology
that would bring economic benefits to
smallfarmers as well as increased sus-
ta inabi l i ty  to  thei r  agr icu l tura l  produc-
tion systems (robusta cotfee produc-
tion, cattle pastures and subsistance
food crops of mainly plantain and man-
ioc grown in the swidden system of
shi f t ing f ie lds) .  l t  uses a mul t id isc i -
plinary approach to develop Agrofor-
estry  Management Guidel ines for  the
two commercial production systems
associated with trees.

Prior research conducted by INIAP
(the Ecuadorean Agricultural Research
Institute) in its pasture programme had
identified Desmodium ovalifolium, or
"tropical clover" as it is locally known,
as a promis ing legume being res is tant ,
tolerant to shade, and relatively resis-
tant to disease. Init ial base line studies
found that all three production systems
were associated to some degree with
commercial tree species, particularly
Cordia alliodora on the alluvial adept
soils, and Jacaranda copaia on the red
clay hil ls averaging 21 trees/ha. Roads
built for petroleum exploi,tation during
the past 20 years have brought some
30,000 colonist families into the tropical
lowlands, threatening the ecological
stabil ity of the region with rapid defor-
estation.
The principal agroforestry practices
promoted included:
.  opt imiz ing the densi ty  of  commercia l
tree species (10x10m) in each of the
three production systems by thinning,
enrichment planting, selection of resid-
ual seed trees and selective cleaning of
natural regeneration.
o introduction of a legume ground
cover in all three production systems
for production of mulch, weed control
and making available more phospho-

Agroforestry farm
management

rus and nitrogen to the associated
plants.

Each on-farm demonstration was es-
tablished jointly with the farmer and lo-
cally recruited agronomists trained to
conductwith the larmer a diagnostic re-
view of the cropping systems to identify
specific agroforestry practices that
would address perceived problems.
Farm agroforestry plans were then pre-
pared individually for each farm and
registered with the local Ministry of Ag-
riculture office. Periodically farms were
evaluated for spontaneous adoption
providing opportunity to modify specific
agroforestry practices as they were be-
ing developed.

Less labour, higher yields
Init ially farmers objected rigorously to
th inning,  expressing concern for  the
loss of trees so carefully cared for, or
fear of damage to existing coffee plan-
tations. These fears were overcome in
two ways. First, replicated paired, per-
manent growth plots of thinned and un-
thinned plots were established to dem-
onstrate increased growth resulting

from thinning and the effect of reduced
shade in the associated plant associa-
tion. As these plots were 1/10 ha in size,
farmers did not object to these on-farm
demonstrations. The second method in-
volved a technical assistance package
for managing robusta cotfee, based pri-
marily on pruning for regenerating new
branch material and renovation of old
stands.

By dealing with the whole coffee pro-
duction system, incorporating trees be-
came second nature, as did the intro-
duction of Desdemodium ovalium as
ground cover adapted bythefarmers as
a labour saving practice, reducing work
from 4 to 2 cleanings a year as well as
contributing to increased yields. Work-
ing together with cotfee cooperatives
has led to establishment of coffee man-
agement demonstrations monitored
with the cooperatives for labour and
production data, as well as training field
days. The cooperatives in turn success-
fully brought pressure on the Ministry of
Agriculture for institutionalizing these
agroforestry practices, resulting in the
permanent  h i r ing of  f ie ld agronomists
for promoting agroforestry manage-
ment of coffee.

Selective cleaning of natural vegetalion
During the init ial years of the project,
the tree planting material for the on-
farm demonstrations came from a cen-
tralized nursery. Plants were produced

In paslures a common complainl heared was lhat
Desmodium dominaled lhe glass and thal it was
ranl and unpalahble lor caltle. The projecl now
recommends delaying ihe eshblishmenl ol
Desdemonium uniil initial soil produclivig is on lhe
decline.
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Billboards have been erected to remind larmers of
lhe Yalue ol kees,

Demonstration of the effecls ol Desmodium
oyalifolium as ground cover: higher yields and less
weeding cosls.

as root-stumps to facil i tate transporta-
t ion.  As larmers '  conf idence increased
through observation of the fact that
t rees p lanted wi th 10x10 m spacing d id
not appreciably effect crop production,
interest to expand the areas associated
with trees increased. Farmers started
re-arranging natural regeneration
since they now could recognise valued
species from other weeds. They also
started selective cleaning, protecting
natural regeneration for their own
source of planting stock. Bil lboards to
remind farmers of this potential have
also been erected along the principal
roads indicat ing promis ing species and
appropriate spacing.

Weeding costs cut by half
Desmodium has gradual ly  found i ts
role in each production system. When
planted on soils that are not degraded,

growth can be very vigorous, requiring
that the Desmodium be cut back and
used as a mulch.  Farmers '  in i t ia l  re-
sponse often was that it was just an-
other weed, harbouring snakes. They
often tried cutting it back to the ground
thinking that they would get rid of it. Far
from getting rid of it, Desmodium would
come back from sprouts and seeds con-
t ro l l ing other  weeds,  which turned out
to be one of its bestsell ing points. Farm-
ers using Desmodium along with coffee
and plantains soon found that their
weeding costs were cut in half requiring
fewer c leanings and solv ing a con-
ceived problem. Farmers also found
thats lashing and mulching Desmodium
lends i tse l f  for  p lant ing corn and man-
ioc and that they can be replanted suc-
cessfully on the same site without de-
c l in ing product ion by repeat ing the
slash-and-mulch process that main-
ta insfer t i l i tyand restr ic ts the establ ish-
ment of weeds.

In pastures a common compla int
heard was that Desmodium dominated
the grass (Brachiaria humidicola\ and
that it was rank and unpalatable for cat-
tle. This led the project now to recom-
mend delay ing the establ ishment  of
Desmodium unt i l  in i t ia l  so i l  product iv i ty
is on the decline when it is to be asso-
ciated with grass.

Management possibilities
Since 1985, morethan 250farmers have
participated with on-farm demonstra-
tions in the lowland humid tropics (300
masl ,  3000 mm annual  ra infa l l ) .  On-
farm demonstrations when successful
speakfor themselves as the farmers put
it. After 5 years of f ield work more than
two thousand hectares of pastures

(1 165 ha) and coffee (900 ha) associated
with commercial trees (averaging 6g
trees per ha, on more than 200 farms),
demonstrated the acceptance of farm-
ers to increase the number of trees in
their production systems. For the cotfee
farmers that have learned to manage
"tropical clover" it now seems second
nature. But the learning process of how
to establish it and then what to do with it
owes its success to persistence of the
plant itself. Now, after 29 farmers - on
an average area of 1.7 ha - have
learned to use Desmodium mulch as a
laboursaving devise that reduces weed
growth, there is a growing awareness
of its uselulness and not just in coffee,
but also associated with grass in pas-
tures. Given the persistence of Desmo-
dium it wil l probably become part ol the
tradi t ionalagr icu l tura lsystems.  r

Robert Peck
CARE-ECUADOR
Apartado 2097
Quito Ecuador

Furlher readlng
- NAP 1982. Ecologlcal Aspects of Develop-
menl In the Humld Troplcs.
- Fujisaka S. The need to Build Upon
Farmer Practlce and Knowledge. Reminders
From Selected Upland Conservation projects
and Policies. Agroforestry systems.
- Bishop JP. 1983. Troplcal Foresl Sheep on
Legume Forage/Fuelwood Fallows. Ag rofor-
estry systems.
- Estrada RDC. Sere and Luzuriaga H. 1999.
Sistemas de Producclon Agrosllvopastorlles
en la selva Bala de la Provincla del Napo,
Ecuador. CIAT, Cali ,  Colombia.
- Peck RB. 1988. Promotlng Agroforeshy
Practlces Among Small Producers: The case
study of the Coca Agrolorestry prolect In the
Amazonlan Ecuador. In: Anderson A. (ed),
Alternatives to deforestation symposium
Belem, Brazi l .

Practice of growing chilli
Farmers innovated

Traditional farming eyolyed throughout
the world over lhe centuries. The farmers'
innovative minds selecled and adopted
profitable practices within given sets of
farming conditions that match with their
requiremenls and resources. One such
practice, growing chilli, and its further
development, is described by N.C. Basak.

Narayan C. Basak/Bangladesh

Many farmers in developing countr ies
like Bangladesh have little formal edu-
cation. They cannot do scientific exper-
iments bythemselves, butthey have the

innovative ideas and experience which
the sc ient is ts  can use in developing
technology suited to farmers conditions
and needs (BARC 1983).  Farmers in
Bangladesh have developed a mixed
cropping technology of chil l i  (Capsicum
annum) and Sesbania (Sesbania ac-
u leata l  in  the High Ganges Floodpla in
soi ls  under ra infed condi t ion.  Some of
the farmers have been following this
chi l l i -Sesbania mixed cropping prac-
t ice for  a long t ime.  l ts  adopt ion is  in-
creasing. Therefore, it was thought that
a study on such farmer-innovated tech-
nology would be worthwile, to under-
stand it properly and to be able to dis-
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Women and drlldren ale collecllng chllll lrom a
mlxed cropplng technology of chllll and Sssbanla In
$e High Ganges Floodplaln ol Banjladesh. Photo:
Narayan C. 8asak.

seminate rt in similar agro-ecological
conditions. With this idea, a survey was
undertaken in 1988. The specific objec-
tives of the studywere as follows. To as-
sess the production technology and its
economic prolitabil i ty; to determine the
reasons for mixed cropping of chil l i  and
Sesbania; to suggest recommenda-
tions on future research needs and ex-
tension. The study was conducted from
April to September 1988 at Chatmohar
Upazil la under Pabna district. Data
were collected by interviewing and field
observation.

Planting time. Chil l i  seedlings (around
one month of age) are planted during
the month of January to February. Ses-
bania seeds are broadcast afterthefirst
shower of the monsoom which gener-
ally starts in the month of April-May.
Spacing. The farmers follow the chil l i
spacing of 45x45 cm. Sesbania seeds
are broadcast more or less uniformly in
the chil l i  f ields at the rate of 3 kg/ha and
maintain a population of 4,866 to 6,866
plants per hectare. The normal popula-
tion of chilli are 49,382 plants per hect-
are.
Variety. Farmers of the area generally
use a popular chil l i  variety, namely
"Bindi". Locally available Sesbania of
the species SesDania aculeata is used
to intercrop with chil l i .
Use of manures and ferti l isers. The ap-
@rom143-
164 kg N, 41-55 kg P2O5 and 15-24 kg
K2O per hectare in the form of urea, tri-
ple super phosphate and muriate of pot-
ash, respectively. The use of cowdung
ranges from 5330-6570 kg per hectare.
All ferti l isers are applied as basal ex-
cept nitrogen. Nitrogen is topdressed
as much as 8-10 times.
Mulching. After transplantation of chil l i
seedlings, the soil is mulched at an in-
terval of 25-30 days. lt is done by spade.

Mulching is usually followed by a top-
dress with urea ferti l iser every time.
Pruning of Sesbania plants. When the
Sesbania plants attain a considerable
height (2.0-2.5 meter), their lower
branches are pruned for better aera-
tion, sunlight and easy access in the
field for collecting chil l ies. The pruned
leaves arid twigs are used as fodder.
Now-a-days green fodder is a serious
problem in Bangladesh. So, from this
technology the farmers can expect
some fodder supply for their cattle.
Cropping pattern. There are mainly two
cropping patterns followed by the farm-
ers f ike chilli-Sesbania-fallow (7oo/o ol
the farmers) and chil l i-Sesbania-
mustard (30% ol the farmers).
Harvesting of chil l i  and Sesbania. Har-
vesting of green chil l i  usually starts in
April and continues ti l l  early October.
The chil l ies are collected by women
and children. Thus, the farming sys-
tems ensure women's participation at
f ie ld level .  In  Bangladesh,  women's
participation in farming activit ies at
field level is l imited by many factors of
which the social barrier is the major
one. The Sesbania plants are harvested
at their maturity and the seeds and
sticks are collected in the month of Oc-
tober. Sesbania plants are used for fuel
purpose. In recent years, like fodder,
fuel is also a serious problem in the ru-
ral household of Bangladesh (Abedin
and Quddus 1988).
Yield and profitabil ity. The average
yield of green chil l i  and dried Sesbania
sticks are 9.34 Vha and 2.35 Vha, re-
spectively. The yield of green chil l i from
this innovated practice is about nine
percent higher than sole chil l i  crop.
Gross benefit of this practice is US$
1753/ha which is 20% higher than those
of sole chil l i  crop. Thus, it may be con-
cluded that the technology is useful to
meetwith cash, fuel andfodder needs of
farmers. Therelore, the practice may be
recommended for dissemination in
similar agro-ecological conditions.

Reasons for mixed cropplng
The reasons why farmers grow chil l i
with Sesbania have been recorded and

they are multiple. Direct dewfall dam-
ages twigs of the chil l i  plant, but with
Sesbania the twigs are protected. Also,
chil l ies under Sesbania plants are rel-
atively more deeply green in colour
than the chil l ies without Sesbania.
There is a higher demand for deeply
green coloured chil l ies on the market.
The demand for fuel is largely met by
Sesbania plants. Moreover, Sesbania
plants preserve soil moisture and soil
ferti l i ty is increased. Finally, the bear-
ing period of chil l i  is at least 15-20 days
more.

Recommendallons
In further research, proper spacing and
optimum plant population of chil l i  and
Sesbania need to be identif ied. Further
research may concentrate on the pos-
sibil i ty to introduce a short duration
cropduring thefallow period. This prac-
tice should also be demonstrated in
similar agro-ecological conditions. lt
has to be made possible for other farm-
ers to visit the innovative farmers of the
High Ganghes Floodpla in.  I

l{arayan C. Easak
Scientific Officer, On-Farm Research Division
RARS, lshurdi6620, Pabna, Bangladesh.

Reterencos
- Abedin MZ and Quddus MA. 1988. Houee-
hold fuel 3ltuatlon, home gardens and agro-
torestry prac-tlces al elx agroecologlcally
dllferent locatlons of Banglade3h. In: pro-
ceedings of a National Workshop on HOme-
stead plantation and Agroforestry in Bang-
ladesh held during July 17-19, 1988 in Joy-
debpur, Bangladesh.
- BARC 1983. Agrlcultural Research In
Bangladesh, Bangladesh Agricultural Re-
search Council (BARC), New Airport Road,
Farm gate, Dhaka, P.5.
- Rahman MM. 1985. Keynote paperon
Farmlng Sy3lems Research. Proceedings of
the National Symposium on Agricultural Re-
search, BARC, p. 17$181.

3(D ' december 1991

krctrr-r- '



SOU RGES
References and Sources related
to "Strategies for Integrated
Systems" (see page 9)
- Alt ier i  MA, 1991. How best can we
use blodlyersity In agroecosystems?
Outlook on Agriculture Vol.20 No.1,1S-
23.
- Altieri MA and Hecht SB, 1990. Agro-
ecology and Small Farm Developmenl.
Boston, CRC Press Inc. 262 pp.
- Athulathmudali  L, 1991. Research -
For Farmers or Sclentisls? Journal of
the Asian Farming Systems Associat ion
1 (1ee1 ) :
- Beets WC, 1990. Ralsing and Sus-
tainlng Productlvlty of Smaltholder
Farmlng Systems in the Tropica. AgBe
Publishing PO Box 9125, 1800 cC Atk-
maar, the Netherlands.
- Carrol l  CR, Vandermeer JH and
Rosset PM, 1990. Agroecology. Biologi-
cal Resource Management Series. New
York, McGraw-Hil l  Publ. Comp.641 pp.
- Chambers R, 1991. Complexlty, Dl-
versity and Compelence: Toward Sus-
tainable Llvelihood from Farmlng Sys-
lems In the 21st Cenlury. Journal of the
Asian Farming Systems Associat ion
1 (1 991 ):79-89.
- Conway GR and Pretty JN, 1991.
Pollulaon and Farming Syslems. Jour-
nal of the Asian Farming Systems As-
sociat ion 1 (1 991 ):29-53.
- Edwards CA, 1987. The concept ol
inlegraled systems in lower input/
suslainable agricullure. American Jour.
nal of Alternative Agriculture Vol.2
No.4 :148-152.
- Frankenberger TR. and Goldstein
DM, '1990. Goping strategies of small
larm households. Association for Farm-
ing Systems Research-Extension News-
letter. Vol.1 No.1: 1-5.
- Francis CA. 1989. Sustainablllty is-
sues wlth Intercrops. Farming Systems
Bullet in CYMMIT, No.4 pp.1-5.
- Francis CA (Ed.), 1986. Muli lpte
Gropping Systems. New York, Mac-
mil lan Publ. Comp. pp. 383.
- Gliessman SR (Ed.), '1989. Agroecol-
ogy: Researchlng the Ecologlcal Basis
lor Sustainable Agriculture. Ecological
Studies 78. New York, Springer Verlag.
380 pp.
- Haverkort B, Gibbon D and Bayer W,
1991. Research for the fulure. An over-
vlew of exlsting research In Sub-
Saharan Afrlca for the deyetopment of
Low-External-lnput and Sustalnable
Agricul lure. Leusden, lLElA.
- Hiremath NB, 1989. Balanced larm-
ing. Integrated development of small
homestead plots in India. Oklahoma
City, World Neighbors. ' lSpp.
- Jodha NS, 1989. Drought manage-
ment: the farmer's strategles and their
pollcy lmpllcatlons. Ahmedabad, Indian
Institute ol Management.
- Jodha NS, 1990. Sustatnabiltty of
Mountaln Agrlcullure: Some lmpera-
t lves. Entwicklung * Ldndlicher Raum
3/90:1 6-1 9.
- Mollison B, 1988. Permaculture: A
Deslgners' Manual. Tagari Publica-

t ions, PO Box 1, Tyalgum, NSW,2484,
Austral ia.
- Preston TR and Leng RA, 1987.
Matchlng Rumlnant Productlon Sys-
tems wlth Avallable Resources In lhe
Troplca and Sub-Troplcs. Armidale,
Penambul Books. English and Spanish
editions, pp 245.
- Reading AJ. and Soussan J, 1989.
Small larm productlon in Domlnlca,
West lndles: A strategy lor survival.
Land Degradation and Rehabil i tat ion,
V o | . 1 , 1 5 3 - 1 6 8 .
- Reijntjes HC, Haverkort B, Waters-
Bayer A, 1992. Farming for the Future.
An !nlroductlon lo Low-External-lnpul
and Sustalnable Agrlculture. London,
MacMil lan ( in press).
- Ruddle K, 1991. lntegrated Farmlng
Syslems and Future Dlrections for
Aslan Farming Syslems Research and
Extenslon. Journal of the Asian Farm-
ing System Associat ion 1 (1991 ):91-99.
- Siddeswaran K. and Palaniappan
SP, 1991. Role ol inlegrated larmlng
syslems in minimlsing the purchased
input usage in small and medium farm
holdings. Tamil Nadu Agricultural Uni-
versity, Coimbatore - 641 003, Tamil
Nadu, India.
- Stoop W, 1991. Management sys-
tems lor sustalnable agriculture in Sub-
Saharan Atrica. Strategies and lools for
local leyel development. Royal Tropical
Inst i tute, Mauritskade 63, 1092 AD Am-
sterdam, The Netherlands.
- Vandermeer J, 1989. The ecology ol
intercropping. Cambridge t_lniversity
Press. pp.237.

Beauclerk, J.,  Narby, J. & Townsend, J.
1988. Indigenous Peoples; a fleldgulde
for development. Oxfam: Development
Guidel ines series No. 2. This manual is
written for fieldworkers in NGOs who
work with indigenous peoples. In 121
pages it describes in a practical way
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GENEFLOW is a magazine on plant
genetic resources by IBPGR (The Inter-
national Board for Plant Genetic Re-
sources). 19 pp. IBPGR is one of the
international agricultural research cen-
tres. l t  is distr ibuted among pol icy mak-
ers and NGOS who are interested in the
topic of genetic diversity. Geneflow
presents a panorama of plant genetic
resources activi t ies, recent col lect ion
missions and advances in germplasm
preservation, issues related to bio-
diversity and women in plant genetic
resources. Conlacl:  IBPGR. Via del le
Sette Chiese 142,00145 Rome, ltaly.

ECO€OUNDER, The ESP Environmen-
tal Quarterly. 18 pp. The Ecological
Studies Project in Solo, Indonesia, pro-
duces this English publ icat ion. l ts inten-
t ions are to focus on the causes and
implication of environmental problems
faced by Indonesia as a Third World
nation in a global scene; to search lor
more just and sustainable alternatives
towards the achievement of global sol i-
dari ty and the conservation of the world
we l ive in. Number One was produced
December 1990, and discussed a.o. the
inf luence of Bal i- tourism on the envi-
ronment; grassroots awareness of bio-
technof ogy; Pak Zaid, a farmers of na-
ture, practising the surjan-integrated
farming system on a small  piece of land
(2000 square meters). Gorrespondence:
Eco-sounder, Jalan Kenanga 29, Solo
57'142. lndonesia.

THE PERMACULTURE EDGE, is a new
publication of Permaculture Nambour
from Austral ia. 28 pp. lssue 3 dealt with
agroforestry techniques l ike l iving
fences in general and l iving stakes as
specif ical ly used by Kenyan farmers;
Permaculture in Nepal; The Schuma-
cher  Lec ture  by  B i l l  Mo l l i son ,  dea l ing
with ethics and money; Earthcare prin-
ciples; Cover crops; Soi l  lormation in a
Casuarina Forest; Agroforestry in the
subtropics; Indigenous Knowledge and
an hypothesis on the integration and
function of weeds in organic farming.
Overseas rates: Autralian $26.00. Con-
lact: Permaculture Nambour, P.O. Box
650, Nambour, QLD 4560, Austral ia.

ENVIRONMENTAL NEWS FROM THE
NETHERLANDS, is an international
quarterly publ icat ion on Dutch environ-
mental pol icy and research. 16 pp. The
publication aims at environmental pol-
icy makers, researchers, representa-
t ives of trade and industry, environ-
mental groups and the international
press. lt otfers an overview of policy
plans, projects, trends and develop-
ments. 1991-1 issue dealt with govern-
ment pol icy on inlormation; Lifestyle:
reducing emissions of ozone-forming
compounds; Eco-label lor products that
are less pol lut ing; UNCED prepara-
t ions; GATT, farming and the environ-

ment. 1991-3 also had a special on the
search for sustainable farming in the
Netherlands. Free subscriptlons can be
obtained lrom: Secretariat International
Relat ions, Ministry VROM, P.O. Box
20951, 2500 EZ The Hague, The Nether-
lands .

AGRICULTURAL SYSTEMS IN AFRICA
(English/French) is the iournal of WAF-
SRN, the West Afr ican Farming Sys-
tems Research Network. 135 pp (no 2).
WAFSRN is a professional associat ion
of active West African FSR scientists
interested in involving farmers them-
selves in the research for f inding
means of improving agricultural pro-
ductivity. Topics: A FSR strategy for
inland val leys; Adaptive research on
improved maize variet ies to the diversi-
f ied agro-ecological zones of south-
west Cameroon; Rice and upland crop
variet ies for inland val ley swamps;
Farmer practices and innovations with
regard to soi l  fert i l i ty in Benin; Soi l
tert i l i ty constraints in relat ion to farm-
ing systems in Ghana; The cost-
effectiveness of tertilizer on manured
and non-manured f ields in the Gambia.
Contact: WAFSRN, c/o OAU/AFGRAD 01
BP 1783, Ouagadougou 01, Burkina
Faso.

ECOSYSTEMS RESEARCH DIGEST is
an outlet for condensed versions of
technical reports and art icles publ ished
bi-annually by the Ecosystems Re-
search and Develooment Service. 28
pp. Research information, signi l icant
f indings and the ecosystems in general
are the main leatures of ER Digest.
Contr ibutions are welcomed. The f irst
issue described part icipatory research
experiences in FSR in Leyte; Fert i l izer
effect and populat ion density on the
growth of Tikog (Fimbrlstylis globulosa)
in Samar; Bamboo variet ies compared;
Response of Leucaena species to
Rhizobium inoculat ion. Contacl:  The
Editor, E.R. Digest, ERDS-DENR, Re-
gion Vl l ,  Sto. Nino Extension, 6500
Tacloban City, Phi l ippines.

EFP BULLETIN is a medium 'where

ecological farming ideas, act ivi t ies,
events, news and people meet' .  l t  is a
publication of BINHI's Ecological Farm-
ing Program (EFP). Recent issues deal
with NGO activi t ies, report on a Sus-
tainable Agriculture Fair,  How the
Barangay Rizal community adopted an
alternative to chemical farming; cultural
pest control;  vi l lage associat ions; tech-
nical aspects (soap making, peanut
shel ler, processing coconut oi l) .  Con-
lacl:  The Editor, Binhi Agricultural Re-
source Foundation, P.O. Box SM-132,
Man i la ,  Ph i l ipp ines .

FARM FORESTRY NEWS is the News-
letter of the Forestry/Fuelwood Re-
search and Development Project and
the Mult ipurpose Tree Species (MPTS)
Research Network. 16 pp. Recent is-
sues dealt with farmer preference of

tree species in Phi l ipprnes; market
development; measurement of mult iple
stems; Nutr i t ive value of forage tree
legumes; Research news; Women and
trees; Neem; BAIF-NGO case study
from India; Trees and farms in Asia;
Spotl ight on specif ic species. Gonlact:
Norma Adams, Publications Manager,
1611 N.Kent St.,  Suite 600, Arl ington VA
22209, USA for ideas, art icles or ques-
t ions.

PANNA OUTLOOK is the t i t le of a bi-
monthly bul let in from the pesticide
action network north america. l t  fea-
tures in 4 pages books, events and
various pol icy and campaigning issues
with addresses for further act ion,
mainly for industr ial ized countr ies.
Examples: GATT, pesticides and de-
mocracy; pesticides and South Atrican
farmers; More pesticides in Poland's
future; dumping ol 2,4-D plant in Malay-
sia for the production of 1,000 tons of
herbicides annually; US pesticide ex-
port;  Love, Women, Flowers - and Pes-
t icides (the t i t le of a video ol f lower
cult ivat ion and pesticide use in Colom-
bia). l t  is free for PAN atf i l iate organisa-
t ions, other US$ 1S/year. Address: PAN
NA RC, 965 Mission Street #514, San
Francisco, CA 94103, USA.

THIRD WORLD RESURGENGE is pub-
l ished monthly by the Third World Net-
work.46 pp. TWN is an internatfonal
network of groups and individuals in-
volved in efforts to bring about a
greater art iculat ion of the needs and
rights of peoples in the Third World; a
fair distr ibution of world resources; and
forms of development which are eco-
logical ly sustainable. Features are a.o.
Ecology; Health and safety; Economics;
International at lairs and People. Prices
are ranging from US$ 30 to US$ 15.
Subscription: Third World Network
CAP,87 Cantonment Road, 10250 Pen-
ang, Malaysia.

Devendra C (ed) (1 990) . Shrubs and
tree lodders for farm animals: proceed-
ings of a workshop in Denpasar, Indo-
nesia, / t-  29 July 1989. International
Development Research Centre (IDRC),
PO Box 8500, Ottawa, Ontario, Canada
K1G 3H9. London: Intermediate Tech-
nology Publications, '1990. ISBN 0 88936
556 3. In pastoral si tuations and sys-
tems combining arable cropping involv-
ing herbage, reference to forages and
fodders has commonly focused on the
importance of grasses and legumes.
This is because these fodder sources
are the main components of diets in
tradit ional feeding systems for rumi-
nants. Throughout the tropics however,
in addit ion to these, shrubs and tree
fodders are widely avai lable and tradi-
t ional ly used by farmers. These feeds
are valuable supplements, provide
considerable variety to grass diets, and
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have much potential in support ing eco-
nomic animal production. The impor-
tance of shrubs and trees becomes
even more cri t ical in the context of
increasing animal populat ions and ever
more l imited avai labi l i ty of grazing
lands. The art icles treat the various
aspects and problems of using these
fodder sources.

Hijkoop J, Poel P (van der), Kaya B
(1991 ). Une lutte de longue haleine:
amenagements anli-erosifs et gestion
de terroir.  Inst i tut d'Economie Rurale
(lER), BP 9030, Bamako, Mali ;  Royal
Tropical Inst i tute (KlT), Mauritskade 63,
1092 AD Amsterdam, The Netherlands.
ISBN 90 6832 037 8. This is the second
volume in a series on rural production
systems in Mali .  l t  traces the history of
an erosion control programme devel-
oped for the southern part of the coun-
try. This region is eroding at an in-
c reas ing ly  a la rming  ra te .  A  f i rs t  ap-
proach, based on known farming prac-
t ices, was tr ied out with a l imited
number of farmers. In a later stage,
more vi l lages became involved and a
cooperation with local extension agen-
cies was set up. The book describes the
importance of considering socio-
economic factors as well  as doing tech-
nical research. l t  is not suff icient that
the vi l lagers carry out themselves al l
works related to erosion control,  but
they also have to manage the commu-
nal f ields themselves. The adapiat ion of
present laws on land use is very impor-
tant to overcome farmers' lack of inter-
est an the execution of work which ben-
efi ts them only part ial ly.

Murakami S (1991). Lessons from na-
ture : a guide lo ecological agriculture
in lhe lropics. PROSHIKA, GPO Box
3149,  Dhaka,  Bang ladesh
This book consti tutes the exoeriences
of the author working on rural commu-
nity development for a Japanese NGO
in Bangladesh. He has been active as
an adviser on ecological agriculture
within PROSHIKA The book contains a
host of suggestions for the implementa.
t ion of ecological farming practices in
the Bangladesh context, treating such
aspects as soi l  fert i  l i ty conservation,.
cropping systems, pest management
and, interestingly, self  seed production.
In spite of this pragmatic orientat ion, i t
never loses view on the phi losophical
background that led to the conceot of
Natural Farming, as developed by
Fukuoka.

Djigma A, Nikiema E, Lairon D, Ott p
(eds) (1990). Agricutturat alternatives
and nulrilional self-sufficiency lor a
sustainable agricullural system that
respects man and his environment:
proceedings of the IFOAM Seventh
International Scienti f ic Conference,
Ouagadougou, January 2-5, 1989. Avai l-
able lrom: lnternational Federation of
Organic Agriculture Movements
(IFOAM), c/o Oekozentrum lmsbach,
D-6695 Tholey-Theley, Germany. Wit-
zenhausen: Ekopan. ISBN 3 927090 13
8. The venue of the 7th IFOAM Confer-
ence, Burkina Faso, acknowtedged the

lact that biological agriculture is con-
sidered with much interest in develop-
ing countr ies nowadays. Limited infra-
structures, low incomes of farmers and
the constraints related to the degrada-
t ion of the environment require appro-
priate strategies in order to develop
sustainable agricultural systems that
are adequate for regional food needs.
The fol lowing issues were discussed:
human resources, tradit ional tech-
niques and self-development; agroeco-
systems, appropriate technologres and
ecodevelopment; research and exoeri-
mentation; organic larming systems;
soi l  biology and organic lert i l izat ion;
biological pest control;  and food quali ty
and oreservation.

Savenije H, Huijsman A (eds) (1991).
Making haste slowly: strengthening
local environmental management in
agricultural development. Royal Tropi-
cal Inst i tute (KlT), Mauritskade 63, 1092
AD Amsterdam, The Netherlands. ISBN
90 6832 040 8. This book deals with
environmental management of small-
scale agriculture in marginal areas.
Inst i tut ional aspects of development -
embedding new ideas and att i tudes in
the society, as well  as l inking inst i tu-
t ions and technologies - are seen as
cri t ical to strengthening such manage-
ment. Further, they have broad implica-
t ions  fo r  p ro jec t  des ign ,  po l i cy  p lann ing
and research. l t  is essential to take
action against the threat to the local
environment. The authors plead,
though,  to  'make has te  s lowly ' ,  bu i ld ing
on exist ing inst i tut ions, going ahead
onlv with the support of the populat ion
and with inst i turronal ly viable pro-
grammes that f i t  the society. Case stud-
ies of Burkina Faso, lndonesia, Kenya,
Mali ,  Peru and Sri Lanka i l lustrate the
great diversity of environmental prob-
lems. However, the lessons are similar:
incorporating local information in pol-
i cy ,  p lann ing  and imp lementa t ion  dec i -
sions is a precondit ion for long-term
sustainabi l i ty.

NRC (1 991 ). Microlivestock: liille-known
small animals with a promising eco-
nomic future. Board on Science and
Technology for International Develop-
ment (BOSTID), National Research

I
I

Council  (NRC), 2101 Consti tut ion Ave-
nue, Washington, DC 20418, USA.
Washington: National Academy Press,
1991. ISBN 0 309 04437 5. This book
aims at raising awareness of the poten-
t ial  of small  l ivestock species and st im-
ulat ing their introduction into animal
research and economic develooment
programs. 'Microl ivestock' is a term
suggested for species that are inher-
ently small ,  such as rabbits and poultry,
as well  as for breeds of catt le, sheep,
goats and pigs that are less than about
half the size of the most common
breeds. These mrniature animals seem
to have a promising tuture. Wherever
land is scarce, and that is increasingly
the case, i t  seems reasonable to as-
sume tha t  smal l  an ima ls  wou ld  be
more attract ive than large ones. This
book is the result of a survey of more
than 300 animal scientists in 80 coun-
tr ies. Though many species are cov-
ered, i t  by no means exhausts al l  the
microl ivestock possibi l i t ies. Not much
space was al located to the inclusion of
aquatic lood sources or edible insects,
snai ls, worms, turt les, birds or bats,
highly regarded lood sources in some
regions. A warning was issued about
the introduction of certain species,
especial ly rodents, into regions where
they do not exist.  Such schemes can,
obviously, have dramatic negative con-
sequences. An extremely interesting
and remarkable book.

Toledo VM (1991).El iuego de la super-
vivencia: un manual para la investiga-
ci6n elnoecol69ica en Latinoam6rica.
Centro de Ecologla, Universidad Nacio-
nal Aut6noma de M6xico, Apdo. 70-275.
M6xico, DF 04510, Mexico.
Th is  manua l  a ims a t  he lp ing  NGOs in
Latin America to enter, rescue and
systematize ecological indi genous
knowledge of farmers, and how to in-
corporate these i  nto agroecological
strategies for development. Part 1
treats survival strategies of farmers
and how these can be recognised in
farming practices. Ethnoecology com-
prises the study of the 'sabiduria'  ( in-
d igenous knowledge)  and the  fa rming
practices. Part 2 deals with cri ter ia for
the real izat ion ol an ethnoecological
study. Part 3 presents perspectives for
ethnoecology in Latin America.
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A TRAINING TOOLS BAZAAR was held
during the 11th Farming Systems Re-
search and Extension (FSR/E) Annual
Symposium,6-11 October 1991, in East
Lansing, Michigan, USA. Accordihg to
the organizer, Lisette Walecka, the aim
was to promote the interchange of ma-
terials that have been used success-
ful ly in FSR/E: a practi t ioner-oriented
"market place" where training tools/
materials would be shared, displayed,
explqined and demonstrated. At each
"booth" some tools. materials and
technigues originating from one source
were exhibited. Some 35 materials
were presented to visitors of the
booths: puzzles, videos, sl ide sets,
training guides, manuals, reference
books and other materials and tech-
niques. Topics were: gender analysis
(conceptual f ramework, checkl ists,
video); cooperation between research-
ers and extensionists (sl ide set);  agroe-
cosystem analysis and bioresource
modell ing (resource books, video);
simulat ion game on gender and migra-
t ion, cal led "AFRlCULTURE"; workshop
on "confl ict prevention and resolut ion
in achieving sustainabi l i ty". Many of
the training tools were locussed on
farming systems analysis, gender anal-
ysis and part icipation of farmers in
problem analysis. Former training tools
focussed on other elements of FSR/E,
e.g. farmer-based experimental layouts
and monitoring techniques and farmer-
to-farmer dit fusion of technological
f indings. Contacl:  Lisette Walecka, In-
ternational Training Division, Inst i tute
of Food and Agricultural Sciences
(IFAS-0352), University of Florida,
Gainesvi l le, Florida 3261'1. USA.

NOMADTC PASTORALISTS (NOPA)
PROJECT was establ ished in 1991 with
the aim to generate insights into the
current si tuation of Afr ican pastoral ism,
its problems and the new approaches
and init iat ives for appropriate grass-
roots models for sustainable develoo-
ment. Also general guidel ines wil l  be
outl ined which consider the cultural
values of the different pastoral groups.
The countries covered by NOPA are:
Mauritania, Senegal, Mali ,  Burkina
Faso, Niger, Chad, Sudan, Ethiopia,
Djibouti ,  Somalia, Tanzania, Uganda
and Kenya. The activi t ies include col-
lect ing inlormation, especial ly ongoing
successful projects; newsletter 'HU-
BAAR'and special studies; and estab-
l ishing permanent networks. NOPA is
looking for resource persons with ex-
pert ise in specif ic domains related to
pastoral ism and regions for possible
future contacts. lf you would like to be
considered, write to NOPA, indicating
your expertise. Contact: NOPA, United
Nations, GlclRl, PO Box 44145. Nairobi,
Kenya.

RRA NOTES are a series of rapidly
produced reports on practical experi-
ences with Rapid Rural Appraisal
(RRA) and Part icipatory Rural Ap-
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praisal (PRA). The latest issues is a
collection of papers presented at the
PRA Trainer Workshop in Bangalore,
India, earlier this year. Parllclpatory
Rural Apprarsal (ed. u Macarenhas et
al,  1991, 143 pp) documents the quick
soread of PRA and the innovativeness
of PRA practi t ioners in India, part icu-
larly in NGOs. l t  includes an overview
of the core principles and techniques of
PRA, ways i t  can be used, problems
and dangers, and some very practical
tips. The most recent version of this
overview is a handy 11-page paper by
Robert Chambers enti t led "Relaxed
and Part icipatory Rural Appraisal:
notes on practical approaches and
methods." The proceedings and the
paper, respecllvely, can be obtained
lrom: Sustainable Agriculture Pro-
gramme, l lED, 3 Endsleigh St, London
WClH ODD, UK; and Robert Chambers,
Inst i tute of Development Studies, Uni-
versity of Sussex, Brighton BN1 gRE,
U K .

APNAN stands lor the Asia-Pacific Nat-
ural Agricultural Network and was
founded in 1989 to establ ish an interna-
t ional network of scientists in the Asia-
Pacific region that would promote re-
search and education programmes on
natural farming practices and technolo-
gies. The objectives are to avoid or
largely exclude the use of synthetic
agricultural chemicals, especial ly fert i l -
isers and pesticides; enhance environ-
mental qual i ty and protect the natural
resource base; improve the productivi ty
and profi tabi l i ty of small  larmers and
the long-term sustainabi l i ty of their
farming systems; optimise the use of
on-farm resources and minimise de-
pendence on purchased inputs; en-
hance the safety and nutr i t ional qual i ty
of food. Kyusei Nature Farming dif fers
from other natural farming methods in
that it uses Etfective Microorganisms
(EM) to enhance plant growth, health

Successlully grown upland rice in a coconul
plantation. Pholo: Winhied Scheewe.

and yields, and to maintain a natural
balance in the environment. Using EM
has raised the yields of Kyusei Nature
Farming, a form of organic farming
without chemicals. EM helps the soi ls
suppress disease. Three types of mixed
cultures of beneficial microorganisms
have been developed. EM 2 is a mixed
solution of photosynthetic bacteria, ray
tungi, yeasts and molds with more than
10 genera and 80 species ol beneficial
microorganisms. EM 3 is a mixed cul-
ture of photosynthetic bacteria. EM 4 is
a mixed culture of lactobaci l lus and
microorganisms producing lact ic acid.
Exoeriments show that EM can in-
crease the yield and quali ty of crops
(higher content of vi tamin C and sugar
in fruit  than that of control).  APNAN
members are conducting studies to
evaluate reoorted benefits of EM as
inoculants in natural farming systems.
Contact: Chaitat Pairintra, APNAN
Headquarters, 1/4 St Louis Lane 2,
Sathorn Road, Bangkok 10120, Thai-
land.

MPTS DATABASE is a comouter-based
information system that provides easy
access to intormation on over 1000
mult ipurpose tree and shrub species
suitable for the tropics and subtropics.
About half ot the reports on perfor-
mance are from quali f ied f ield infor-
mants. This is complemented with in-
formation from l i terature and research.
The MPTS database is primari ly for
people who are famil iar with woody
perennials and their appl icat ion in inte-
grated landuse systems. Equipment
needed: IBM XT/AT computer, or com-
patible, with hard disk and 10MB lree
disk space; MS DOS 3.3 or later ver-
sions; 5 114" or 31/2" diskette drive;
640 KB random access memory (of
which 530 KB should be avai lable to the
programmes). One copy costs US$ 250,
or US$ 120 for inst i tut ions and organi-
sations in developing countr ies. Con-
tact: ICRAF, PO Box 30677, Nairobi,
Kenya.

We in CRUST, a Davao-based NGO, are
preparing a programme to promote
growing of upland r ice in coconut
farms. The aim is to revive upland r ice
in the framework ol sustainable or or-
ganic agriculture. l t  could help to raise
the productivi ty using under- or non-
uti l ised land. This would help increase
food supply for the farmers themselves
as well  as in the whole country. We
would l ike to ask the ILEIA Network i f  i t
can share information on upland r ice
(aside from accessible lRRl l i terature)
and addresses of organisations or inst i-
tut ions which can share experiences in
growing upland r ice with CRUST. Con-
tact: Winfried Scheewe, CRUST-Center
for Rural Upli t t  through Science and
Technology, PO Box 50, Davao City
8000,  Ph i l ipp ines .



ffiILETA AYEWS
CONTRIBUTIONS
These are some of the articles which
ILEIA has received tor publication.
Because of space, choice and timing ol
Newsletter lhemes, not all will (soon)
be published. But we l ist lhem here so
that interested readers can requesl
copies lrom us.

Brown S. Use of Utupa (Thephrosia
vogellii) for control ol ticks on cafile. 12
pp. The art icle describes how to use T.
voge l i i ,  an  ind igenous shrub  in  many
parts of Afr ica, as an acaricide. Clear
presentations of detai ls are given about
growing  the  shrub ,  e .g .  together  w i th
maize .  A lso  how to  make the  so l r r t ion ,
inc lud ing  labour  requ i rements  a re  ca l -
culated. How to apply i t  and what
amounts are needed for hand spraying
ano spray races are described. l t  is
based on practical experiences in Kaw-
imbe,  Zambia .

Harman H. Communit ies in confl ict:
Black rural communit ies in South Af-
r ica. 5 pp. The art icle describes exoeri-
ences  in  work ing  w i th  ru ra l  communi -
t ies ,  in  wh ich  soc ia l  p rob lems were  the
biggest ones to face. The confl icts were
dea l ing  w i th  fami ly  tens ions ,  cu l tu ra l
uncer ta in t ies ,  power  s t rugg les  in  the
community, pol i t ical structures and
fights to control l imited resources. l t
also indicates ways ot handling con-
l l icts in the tradit ional community (ac-
cepted leadership, tradit ional healers,
w isdom o f  d reams,  s ing ing  and danc_
ing, etc.) as well  as more recent forms
(courts, pol i t ical organisations, vio-
lence). "Of course my observations are
those from an outisder, but sometimes
useful.  They could be taken as a start_
ing  po in t  fo r  fu r ther  exp lo ra t ion . , '

Hegde RN. Strategies for promoling
lruit trees - Experience under Indian
agriculture. 7 pp. The prospects and
special features of growing fruit  trees
in  Ind ia 's  marg ina l  and sub-marg ina l
lands  are  descr ibed.  A lso  ideas  are
grven on the motivation of farmers, l ike
education activi t ies and credit support.
Final ly, faci l i t ies for the infrastructure
are  descr ibed:  good qua l i t y  p lan t ing
mater ia l ,  i r r iga t ion ,  fenc ing ,  supp ly  o f
inputs ,  techn ica l  know-how,  gu idance
from extension workers, marketing
arrangements and growers co-
operatives.

Jana BL. Low-cosl contingency plan-
ning in rainted areas. 7 pp. In semi-arid
t rop ica l  a reas  o f  Ind ia  ra in fa l l  o r  c l i -
mat ic  r i sks  a re  uncont ro l lab le  var i -
ab les .  The cho ice  o f  agr icu l tu ra l  land-
use components should therefore be
based on  cont ingency  p lann ing :  us ing
watersheds as the basic unit ,  a study of
c l imate  and o ther  var iab les ,  so i l  and
water conservation, low to medium
fert i l iser use and a change of tradi-
t ional bel iefs/wisdom (e.9. cutt ing date
of a part icular crop). A l ist of sowing

dates of some 18 crops with variet ies is
given for farmers' practice and recom-
mended cont ingency  p lann ing .

Kombele BM and Mambani B. Interac-
tion lillage - organic mulch on a hy-
grokaolisol productivity in yangambi. 6
pp. Research in Yangambi, Zaire tr ied
to  f ind  s imp le  fo rmula  o f  combina t ion
between three types of t i l lages and two
forms of organic mulch in order to deal
with poor soi l  fert i l i ty. Conventional,
Min imum and Zero  T i l lage  were  com-
bined with mulches ot Pueraria javan-
lca and Paspalum notatum. plant test
was maize. Production varied from 1.3
t lhato 2.2 t/ha. ln the Zairean basin,
peasants reach scarcely 0.7 t/ha ol
grain maize. For maize crop, the good
formula seems to be zero t i l lage +
Pueraria javanica.

De Vries H. Hybrid layers on free range
in Masese, Zambia. Old fashioned or
very modern? Spp.67fo of the house-
holds keep local chickens. The art icle
describes how introduced hybrid layers
can be kept on free range with the aim
of egg production. Hybrid layers are
kept  in  a  n igh t  pen,  and are  runn ing
around during the day to pick l i t f le
beans, groundnuts, insects, termites,
ants and green material.  They are sup-
plementary fed with local avai lable
gra ins  l i ke  maize  and sorghum,  maize
bran and beer-residue. Production f ig-
ures are given, as well  as the cost price
per egg. Women have the care of the
chickens, but the men often rnvesrs
money to buy layers. lnput procurement
can be  a  p rob lem.

Vannoppen J. Co-operalion between
farmers, GOs and NGOs in Mutoko
Agricultural Development Project, Zim-
babwe. 7 pp. The art icle describes how
farmer organisations are strengthened.
In the approach, Farmer Representa-
t i ves  (F .R. )  a re  cent ra l .  They  are  the
l ink between farmers, project staff  and
the Agricultural Service Inst i tut ions.
The main impact of the project is that
trust, self-conf idence of farmers, FR's
and GO/NGO development workers has
increased. Yet, there is a sl ight bias
towards relat ively resource-r ich male
farmers. A lot of GO workers in the
distr ict have started to adoot some of
the  ideas  o f  sus ta inab le  fa rmino .

UPCOMING ISSUES
The f irst issue in 1992 wil l  attemot to
place LEISA is a wider sett ing by ad-
dressing questions of environment and
health: farmers' perceptions of how
envrronmental changes affect their
fami ly 's  hea l th  and genera l  we l l -be ing ,
and the i r  responses  in  t ry ing  to  im-
prove the situation. We ask you to ex-
amine the  l inks  be tween env i ronmenta l
degradation, nutr i t ion and health -
par t i cu la r ly  f rom the  women 's  po in t  o f
view - and give examples of how rural

fami l ies  and communi t ies  a re  tak ino
action to create a healthy environmlnt.
As this topic is very broad, we would
l ike to focus on local- level farmino-
related activi t ies. However, i f  you-also
have any examples of farmers, groups
exert ing pressure on pol icy-makers to
help them create a healthy environ-
ment, we would be very glad to hear
from you. Please send in your contr ibu-
t ions before 15 February 1992.

The second issue of 19g2 wil l  focus on
networking for sustainable agriculture
and w i l l  be  based pr imar i l y  on  the
ILEIA workshop in  the  Ph i l ipp ines  in
March 1992. Addit ional contr ibutions for
the Newsletter should reach us before
15 Aor i l  1992.

The th i rd  i ssue o f  1992 w i l l  focus  on
l i ves tock  sus ta in ing  human l i ve l ihood
systems, part icularly in areas with long
and irregular dry periods. Attention
could be given to, eg, using l ivestock to
hedge r isks, grazing strategies to make
optimal use of "patchy" resources, the
impact of grazing on the soi l  ecosys-
tem, management of water for l ivestock
and people, the role ol manure in dry-
land cropping, l inks and tradeoffs be-
tween fodder crops and soi l  fert i l i ty,
use of animal power, the contr ibution of
l ivestock products to family consump-
t ion and income. The importance of
l i ves tock-keep ing  in  women 's  l i ves
deserves part icular attention. please
send your  cont r ibu t ions ,  suggest ions
and relevant networking information to
us  by  15  August  1992.

The fourth issue wil l  locus on energy,
labour  and too ls  in  sus ta inab le  agr icu l -
tu re .  Dead l ine  fo r  con t r ibu t ions  is  23
October 1992.

FARMING FOR THE FUTURE
This book has been mentioned before
in  ILEIA News,  and you might  be  won-
der ing  when i t  w i l l  f ina l l y  reach you.  We
are now expecting i t  to be sent off  in
January  1992,  so  i f  a l l  goes  we l l ,  i t
should be del ivered to your doorstep
before the next Newsletter arr ives. I

An |ntrocluctlonto
LOW-ExternaFlnput
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Micronutrient fortified compost vo lume 7

Dear friends,

Our organisation, the /nslitute for Studies and Transformations (lST)
estab/ished in 1986, is a small NGO working to undertake action-research
on the situation of low-income sections of society. We work with mothers
supporting dependent families on incomes gained from casual labour;
/andless rural laborers; dryland farmers; marginal and small farmers and
tribals displaced due to construction of the Sardar Sarovar dam on the
Narmada River. Our projects are increasingly dealing with environmental
lssues. We work a.o. on wasteland development, afforestation, horticulture
low-cost housing and rural crafts. ln vil lages of Gujarat and many parts of
lndia, "ukarda" or farm yard manure (FYM) is underuti l ised, because of the
'poor' benef it. The quantit les are so large that labour is the principal input.
Most of the work involved with "ukarda" is done by the working c/ass of a
rural settlement. These are usually the lower castes bnd the women. lt
there is a fuel shortage and the dung is made into fuel-cakes then the
"ukarda" quality becomes even /ess, in the eyes of the farmer. So we have
a situation where the environment degrades, people are exploited, there is
under-uti l isation of rural labour, the settlement hygiene is poor and an
important agricultural input is under-uti l ised.
ln 1987 we developed a low-cost technique called micronutrient fortif ied
compost (mfc). /t ls based on a theory of plant nutrition that has its roofs ln
molecular biology. This technique has been applied on a small scale in
vil lages with crops such as wheat, rice, bajra, tuver, roses, fennel, lemons,
pomegranates, nursery sap/ings and vegetables. Plant growth represents
an inter-active world of minerals, micro-organisms and lower forms of
animal l i fe, l ike termites, ants and worms. This world helps a plant to
survive under conditions of sporadic rainfall, uncontrolled temperatures
and sunlight. The interaction of (micro)nutrients and micro-organisms a/so
performs a valuable task in healthy plant growth. Mfc may counter
def iciencies in plant nutrit ion, thereby also countering def iciencies
resulting in metabolic disorders in plant-dependent animal and human
populations. Mfc seems to give a benef it-cost ratio of 3-10:1 over a 1-year
period. /t a/so resu/fs in a 60-70%o reduction in external agricultural inputs,
including farm yard manure (FYM), urea, potash and phosphates, while
giving production responses between 30-100%o over existrng local practice.
ln other words, it may be called a homeopathic approach (in practice, not
in theory) to plant ferti l isation. We would l ike to know if in the ILEIA
network (practit ioners, as wel/ as researchers) have knowledge of such an
ap p ro ach be i ng practi sed el sew he re?

Jagdish Nazareth,
/Sf, H-3 Rushika Apartments
Near Kiran park, Nava Wadaj
AHMEDABAD 380 013, lndia

Ed. Note:  The exper iences of  IST point  to an of ten neglected re lat ion between agr icul ture,
nutr i t ion and heal th (a lso in industr ia l ized countr ies) .  This re lat ion occurs both in soi ls ,
but  a lso in the diet  of  animals and people.  We encourage our readers to ref lect  on the
quest ion and send informat ion to Jagdish Nazareth.  The re lat ion between farming,  nutr i -
t ion and heal th is  the theme of  the f i rs t  Newslet ter  in 1992. l f  you have informatron or
exper iences,  p lease send i t  to ILEIA for  inc lusion in the next  ILEIA Newslet ter .

ILEIA ( ln fo rmat ion  Cent re  fo r  Low-Externa l -
Input  and Susta inab le  Agr icu l tu re)  was
es tab l i shed in  1982 by  the  ETC Foundat ion
and has  been funded main ly  by  the
Nether lands  Min is t ry  o f  Deve lopment
Coopera t ion .  The present  p rogramme lunds
are  assured t i l l  1994.

ILEIA 's  long- te rm ob jec t ive  is  to  cont r ibu te  to
a  s i tua t ion  in  wh ich  Low-Externa l - lnout  and
Susta inab le  Agr icu l tu re  (LEISA)  i s :
a  w ide ly  accepted  and adopted  as  a  va l id

approach to  agr icu l tu ra l  deve lopment ,
complementary  to  h igh-ex terna l - input
ag  r i cu  l tu  re ,

.  recogn ised as  a  means to  ba lance loca l l y
ava i lab le  resources  and loca l  knowledge
wi th  modern  techno log ies  requ i r ing  inputs
f rom e lsewhere ,

.  va lued as  a  use fu l  perspec t ive  in  p lann ing
and imp lement ing  agr icu l tu ra l  research ,
educat ion  and ex tens ion ,

a  deve lop ing  and conso l ida t ing  i t s  s tock  o f
knowledge and sc ien t i f i c  bas is .

LEISA is  agr icu l tu re  wh ich  makes op t ima l
use  o f  loca l l y  ava i lab le  na tura l  and human
resources  (such as  c l imate ,  landscape,  so i l ,
water ,  vegeta t ion ,  loca l  c rops  and an imals ,
labour ,  loca l  sk i l l s  and ind igenous
knowledge)  and is  economica l l y  feas ib le ,
eco log ica l l y  sound,  cu l tu ra l l y  adapted  and
soc ia l l y  jus t .  The use o f  ex te rna l  inpu ts  such
as  minera l  fe r t i l i se rs ,  pes t ic ides ,  hybr id
seeds and mach inery  i s  no t  exc luded bu t  i s
seen as  complementary  to  the  use  o f  loca l
resources  and has  to  meet  the  above-
ment ioned c r i te r ia  o l  sus ta inab i l i t y .

ILEIA is  reach ing  these ob jec t ives  by
es tab l i sh ing  a  dccumenta t ion  cent re ;
pub l i sh ing  a  quar te r ly  news le t te r ,
b ib l iograph ies  and a  reg is te r  o f
o rgan isa t ions ;  ho ld ing  in te rna t iona l
workshopst  and suppor t ing  regaona l
ne tworks  in  Th i rd  Wor ld  count r ies .

BACK COPIES ot the ILEIA Newsletler are
ava l lab le :  (US$ 5 .00)  Vo l .3 /No.1 :  In tegra ted
nut raent  supp ly
Vo l .3 /No.2 :  D ivers i ty
Vo l .3 /No.3 :  Mic roc l imate  management
Vo l .3 /No.4 :  L ives tock  as  par t  o f  the
agroecosystem
Vol .4 /No.1  :  N , lounta in  agr icu l tu re
Vo l .4 /No.2 :  Towards  sus ta inab le  agr icu l tu re
Vo l .4 /No.3 :  Par t i c ipa tory  techno logy
deve lopment
Vo l .4 /No.4 :  Enhanc ing  dry land agr icu l tu re
Vo l .5 /No.1  :  D iscuss ion  on  sus ta in ing
agr icu l tu re
Vo l .5 /No.2 :  In tens i ty ing  agr icu l tu re  in  humid
areas
Vo l .s /No.3 :  Farmers '  hands  on  a l te rna t ives  to
chemica l  pes t ic ides
Vo l .5 /No.4 :  Loca l  var ie t ies  a re  our  source  o f
hea l th  and s t rength
Vo l .6 /No.4 :  Network ing  towards  LEISA
Vol .7 /No.1 /2 :  Assess ing  fa rming  techn iques
Vo l  7 /No.3 :  Learn ing  fo r  Sus ta inab le
Ag r i cu  l tu  re

A lso  ava l lab le :  Par t i c i  pa tory  Techno logy
Deve lopment  in  Sus ta inab le  Agr icu l tu re :  An
I n t r o d u c t i o n .  1 9 9 1 . 4 0  p p .  U S $ 7 . 5 0  ( i n c l .  p & p ) .
Th i rd  Wor ld  readers  may request  a  f ree  copy .

The op in ions  exoressed in  the  ar t i c les  do  no t
necessara ly  re l lec t  the  v iews o f  ILEIA.  The
reader  i s  encouraged to  reproduce ar t i c les
wi th  acknowledgement .
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