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Finding the best mix

Most larmers use external inputs and try to fit them to their local
context. With this issue we explore how external inputs - from out-
side the farm or region - can be most effectively combined with local
inputs and natural processes. Farmers have always sought the best
mix of local resources and external inputs. For example, Bhutan
farmers bring in organic matter from outside their fields to maintain
soil fertility, and Nigerian farmers - after intensifying the use of local
resources in response to changing opportunities - selectively incor-
porated seed dressing and some tertilizer. fhese cases probably
reflectthe mosttypical situation of farmers "finding the mix", i.e.
without direct intervention from representatives of "modern" sci-
ence, who effectively reach only a tiny portion of Third World farm-
ers.
Some contributors have focused on what scienfists have discovered
thus far about interactions between natural sources of soil fertility
and external nutrients. Ihey stress that some natural processes can
be enhanced by judiciously adding selected nutrients, but that their
use becomes excesslve when they replace or stifle natural pro-
cesses. Complete replacement ls nof wlse, as simply adding syn-
thetic nutrients does not improve soil structure and soil life. Organic
matter - derived f rom dung, green manure, compost, mulch etc - wilt
remain central to sustainable agriculture. But external inputs may be
needed to permit suff icient production of organic matter and to re-
place nutrients removed via marketed products.
Also in the First World, many farmers and scientists are seeking a
balance between natural and synthetic inputs to ensure agricultural
sustainability. For instance, American dryland farmers find them-
se/yes facing the same problem as their Third World colleagues: the
diff iculty of getting enough organic matter to maintain soil fertility. By
drawing attention to fhls situaf ion in the First World, we hope that
tarmers, fieldworkers and scienfists throughout the world will recog-
nize their common problems and seek ways of collaborating to f ind
so/ufions.

The Editors
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External inpuls are nothing new to
traditionalfarmers. Although it is only
recently that they have begun lo use
manulaclured inpuls such as chemical
fertilizers, they have long made use ol
nalural inputs from oulside their larms.
Walter Roder describes how farmers in
the mounlains of Bhutan, obtain
additional nutrients for their crops.

[* c, tlr rcl

Traditional use of nutrient
inpUts warrer Roder
Bhutan is  a landlocked mounta inous
country with an area of 46,500 km2 and
a populat ion of  1.3 mi l l ion (CSO 1989).
Agr icu l ture and l ivestock rear ing are
the main occuoations of over 907o ol the
populat ion,  contr ibut ing 36% of  the
Gross Domestic Product. The tradi-
t ional ,  se l f -susta ined farming systems
integrate cropping,  l ivestock-keeping
and use offorest products. About 97o of
the total area of Bhutan is cultivated,
main ly  wi th maize,  paddy r ice,  wheat ,
buckwheat  and mi l le t .  Soi ls  are gener-
a l ly  of  low to medium fer t i l i ty .  Ni t rogen
and phosphorus are the main l imi t ing
elements.

Because of  the low soi l  fer t i l i ty ,  Bhu-
tanese farmers t radi t ional ly  had to re ly
on external  inputs of  p lant  nutr ients.
Since the in t roduct ion of  chemical  fer-
t i l izers in  the 1960s,  fer t i l izer  use has in-
creased gradually but remains very
modest  and crop y ie lds are largely sus-
tained by using well-adapted systems
and local ly  avai lable inputs of  p lant  nu-
t r ients.  Bhutanese farmers are proba-
bly  the lowest  chemical  fer t i l izer  con-
sumers in  the wor ld:  on average,  they
use only 2-3 kg of  p lant  nutr ients per
hectare per year (FAO 1989). Transpor-
tation costs from the factory to the
farmer is  a major  consl ra int  to  in-
creased use of  chemical  fer t i l izer .

Traditional sources

Most  p lant  nutr ients brought  in to the
var ious farming systems come f rom bi -
o logical  n i t rogen f ixat ion or  b iomass
produced in the forest or on permanent

grassland.  Nutr ient  inputs f rom the lor-
est  are prov ided through fodder grazed
by l ivestock,  t ree fodder,  l i t ter ,  humus
and ash f rom fuelwood used for cooking
and produced dur ing shi f t ing cul t iva-
t i on  (F ig .  1 ) .  Wh i l e  t hese  nu t r i en t  im -
por ts  are very important  to  mainta in
y ie lds,  they may gradual ly  deplete the
soi l  fer t i l i ty  of  the forest  and grassland
and thus reduce thei r  product ion and
have negative ecological effects.

Fodder lo produce manure

The Bhutanese farmers mainta in ap-
proximately 250,000 livestock units,
consisti ng of yaks, cattle, horses, sheep
and goats (CSO 1989). About 45% of the
fodder requi rements for  Bhutan 's  her-
b ivorous l ivestock is  met  through graz-
ing in  the forest  or  on permanent  grass-
land (both government  property) ,  whi le
grazing on fa l lows,  crop res idues and
browse provide 15yo,20oh and2oo/o,  re-
spectively (Roder 1 990).

The annual  excreta f rom the nat ional
l ivestock amount to about 20,000 t nitro-
gen, 4500 t phosphorus and 33,000 t po-
tass ium. Most  of  the cat t le ,  sheep and
goats are kept  in  enclosures at  n ight .
About 10% of the nitrogen and 2oo/o ot
the phosphorus produced by Bhutan's
l ivestock is  accumulated in  the form of
manure.  Manure is  by far  the most  im-
portant source of plant nutrients used
by Bhutanese farmers, who keep live-
stock not  only  for  re l ig ious reasons but
also because of.the value they place on
manure product ion.  Unt i l  recent ly ,
some fami l ies wi th large land hold ings

Manure is by lar lhe mosl imporlanl source of plant
nulrienls used by Bhutanese farmers. Canying
manure lo the lields is a maior component ol labour
requiremenls in farming, Pholo: Waller Roder.

at  h igher  a l t i tudes mainta ined large
flocks of goats exclusively to produce
manure. Livestock are the farmers'
main agents for  co l lect ing and t rans-
por t ing p lant  nutr ients.

Litter from forest

Addi t ional  nutr ients are added to the
animal  excreta wi th the lav ish use of  l i t -
ter from the forest. This allows most of
the nutr ients in  the ur ine to be reta ined
in the manure.  Farmers accord h igh
value to th is  leaf ,  fern or  needle mate-
r ia l  used as bedding for  l ivestock.  Indi -
vidual farmers have recorded rights to
certain forest tracts to collect l i tter.
These forests are cal led "sogshing"
which,  t ranslated l i tera l ly ,  means
"t rees of  l i fe  force" .  Al though the t rees
belong to the government ,  the respec-
t ive farmer has the r ight  to  col lect  the
fa l len needles or  leaves.  Typical
"sogshing" t ree species are b lue p ine
(Pinus wal l ich iana)  and oak species.  In
the southern par t  of  the country,  leaves
from the forest are sometimes used to
make compost ,  especia l ly  by farmers
wi thout  l ivestock.

Manure transportalion

Typical  annual  manure quant i t ies used
in Bhutan are in  the range of  10-25 t /ha.
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As this manure is often carried over
long distances, the work of car rying ma-
nure is  a major  component  in  labour re-
qui rements for  cu l t ivat ing r ice or  other
crops. lt is often the responsibil i ty of
women to carry out this repetit ive and
tiresome task.

Because of transportation problems
and s ince phosphorus is  the l imi t ing e l -
ement in the shift ing cultivation sys-
tems common at  h igher  a l t i tudes,  ma-
nure is  somet imes burned and only the
ash is used. The farmers thus lose most
of the nitrogen and organic carbon of
the manure, butthe quantity to be trans-
ported is reduced substantially. lt takes
11 t of fresh manure (60% moisture) to
supply 15 kg phosphorus per  hectare,
whi le  i t  takes only 1.2 t  o f  ash to prov ide
the same amount  of  phosphorus.

Animals are also tether.ed on crop-
land overnight  to  reduce labour for
transportation. This practice is wide-
spread in maize and wheat/barley crop-
ping systems and is  a lso common in or-
ange orchards. In some cases, farmers
without l ivestock borrow cattle to ma-
nure thei r  f ie lds.

Ash from fuelwood

Wood is the main fuel source for the en-
t i re  country.  Annual  wood consumpt ion
is  about3 m3 per  person (Fischer  1976).
The ash content of this wood varies with
species but, on average, ' l  kg phospho-
rus and 2 kg potassium may be pro-
duced annual ly  per  person.  The ash is
main ly  used to fer t i l ize k i tchen gardens
and,  to a l imi ted extent ,  as an ingredient
in  text i le  dy ing or  for  washing c lothes.
Branches and needles (b lue p ine)  are
often added as fuel to the mounds of
ear th made in the typ ical  sh i f t ing cul t i -
vation system used at high altitudes.

Leal mould collected in the forest

Partly decomposed leaf material from
broadleaf forests is widely used as a
source of  organic mat ter  and p lant  nu-
t r ients in  apple orchards.  Because of
the general ly  poor  soi l  condi t ions,  i t  is
used at rates of 10-30 kg per tree at
p lant ing t ime,  and 10-20 kg per  t ree per
year  in  establ ished orchards.

P

Piles ol blue pine needles collected lrom lhe forest
lo be used as bedding lor liyeslock. In lhis way, nol
only the manure bul also the urine ol animals can
be collected and used to lerlilize the fields. Pholo:
Waller Roder.

Biological N-fixation

Ni t rogen inputs are most ly  through b i -
o logical  f ixat ion by a number of  nat ive
legumes. Wild vetch species and other
legumes are often found growing in as-
sociation with wheat, barley, maize and
mi l le ts .  Soybean,  phaseolus and v igna
species are widely used as intercrops
with maize and millet. lt is expected that
the N requirements of improved farm-
ing systems suitable for Bhutan can
largely be covered by biological N fix-
at ion through legumes grown for  seed,
fodder or  green manure.  These sys-
tems wi l l ,  however,  requi re moderate
inputs of  phosphorus fer t i l izers.  The im-
portance of legumes and the need for
additional phosphate inputs have been

Figute 1: Relalive nilrogen and phosphorus inpuls
in Bhulanese farming
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recognized by the extension pro-
grammes of the Royal Government of
Bhutan.  The Departmentof  Animal  Hus-
bandry has started a programme intro-
ducing fodder legumes in var ious farm-
ing systems.  Phosphate inputs in  th is
programme are present ly  subsid ized.

Need to enhance nutrient cycling
Through cont inuous inputs of  p lant  nu-
trients originating from forest, grass-
land and b io logical  N- f ixat ion,  Bhu-
tanese farmers could susta in thei r  ag-
r icu l tura l  product ion wi thout  the use of
ar t i f ic ia l  fer t i l izers.  To obta in and main-
ta in h igher  product ion levels,  addi -
t ional  inputs of  P fer t i l izers wi l l  become
necessary.  Judic ious use of  P fer t i l izer ,
together with the development of the
livestock sector, wil l generate and add
substant ia l  quant i t ies of  N and P to the
system. lmprovement of additional
methods to enhance nutr ient  cyc l ing
wi l l  fur ther  increase nutr ient  avai labi l -
i ty  for  crop product ion.  I
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Table 1: Gomposttlon of iome Fadltlonal sources of plant
nutriontE uscd by Bhutanese farmers

Fedilker

Blnc pine ncedhs
ilanse rilh blue gne lltlor
Ashfrofi aboYe manure
tantFe vilhr&e s&au
Lcaf mould {brcadleal loreg}

Compositon in o/o of dry matler'
N P K c

}D

45

ao

0.81
2.10
0.30
1.53
1.29

0.05
0.33
1.20
0.52
0.09

0.27
6.45

13.30
7.85
0.58

'Based on laboraiory analysis by AgroLab AG, Ebikon, Swit2erland
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Finding the best mix
As the Bhutan example shows,  us ing
external inputs is nothing new in farm_
ing. But what is new to many farmers is
the use of synthetically produced in_
puts.  In i t ia l ly ,  the resul ts  of  apply ing
such inputs as chemical pesticides oi
fer t i l izers may be stupendous.  Bam! a l l
insects dead! (However, sometimes
also:  Sizz!a l l  p lants burnt ! )Those farm_
ers who have seen init ial positive re_
sults are eager to try more.

Other farmers, however, after using
external inputs for many years, have
experienced negative aspects l ike de_
cl in ing soi l  fer t i l i ty ,  so i l  ac id i f icat ion.
market  dependency,  i r regular  avai l_
abi l i ty ,  and debt .  Not  to ment ion a l l  the
health hazards associated with using
chemical pesticides (which are often
banned in western countries), for pro_
ducers as well as consumers. Often. the
synthetic inputs are too expensive to
justify their use, given the price rela_
tions between inputs and market prod_
ucts. The inputs are becoming less ef_
fective, due to, e.g. increased pest re_
sistance or deteriorating soil structure,
and thus are "paying"  less.

Use of high levels of external inputs in
farming leads to the abuse of scarce
nonrenewable resources such as fossil
fue l  and phosphates,  to  pol lu t ion o l  a i r .
soil and water, and may contribute to
global  warming.  l f  the wor ld goes on us_
ing these nonrenewable resources. or
increases their use, they wil l be de_
pleted and cont inui ty  wi l l  be impossi_
ble. Lack of information on etficient use
and on alternatives is often a reason for
farmers or projects sti l l  to depend on
external inputs.

Secure future
Of course,  farmers,  as wel las ILEIA and
many other groups, aim for an ecolog_
ical ly  and economical ly  secure futu16.
Enough food lor today and tomorrow is
sti l l  an uncertainty for too many. A sta_
ble agroecological  system, which im_
plies thatsomething is extracted for hu_
man use, cannot function without some
externa.l inputs (organic or inorganic),
unless it is completely self_sufficient _
which is seldom the case. lf nutrients
extracted in harvested products are
marketed in distant towns and if town.
wastes are not returned to the agroec_
osystem, then the nutrients must be re_
plenished f rom othersources.  The chal_
lenge is to perpetuate productivity with
a min imal  need for  cont inuous supply of
external inputs. The key to this is recy_
cl ing of  scarce e lements.

Sequential changes
OTA (1988) assessed promising tech_
nologies for developing low-reiource

agriculture in Africa. Sequential
changes to farming and herding tech_
nology appear important. OTA sug_
gests, e.g. "that resource-poor farmers
and herders in semi-arid regions may
be most able to adopt technologies in
th is  sequence:
1. water harvesting or run-off/erosion

management systems,
2. increased use of organic ferti l izer,
3. introduction of chemical ferti l izers,
4. introduction of improved cultivars.
Each stage provides its own benefits
and reduces the risk involved in the next
stage. This type of sequencing may pro_
vide the most practical ind 

-cost_

effective means of introducing pack_
ages of inputs. Sequencing also allows
researchers and extension agents to fo_
cus their efforts more narrowly and
farmers may be more l ikely to adopt
new methods for the same reason,'
(OTA 1988, p.112). That a sequential ap_
proach is crucial when converting io
sustainable agriculture is also stresied
by Ki rschenmann (19gg) and Mendoza
(1eeo).

Demands more skills
The major problem facing farmers and
development workers is that finding a
site-appropriate mix of locallv_

High biomass produclion is a key to suslainable
farming. Exlernal inputs can increase biomass
production so lhat enough organic maner is
available to maintain soil fertility. planl biomass can
be added as mulch or compost, or fed to animals
which produce manure for cropping. photo: Allrik
Copiin.

available natural resources and syn-
thetic or organic external inputs de-
mands much more th ink ing and man-
agement sk i l ls  than just  spreading fer_
t i l izer  and spraying pest ic ides
according to blanket recommenda-
tions. An ecologically-oriented ap_
proach to using external inputs effi-
c ient lydemandsski l ls  in  observ ing and
understanding complex in terre lat ion-
ships,  as wel l  as great f  lex ib i l i ty  in  p lan-
ning and a lot of work. Also farmers
have to be motivated to become in_
volved in the great deal of experimen_
tation needed.

Presently, agronomists and farmers
are general ly  being t ra ined wi th heavy
emphasis on the use of external inputs.
Ways of developing site-appropriate
technology which enhances the pro_
ductivity of local resources and uses
external inputs in a complementary and
efficient way have been poorly re_
searched thus far. Instead of aiming for
the highest (momentary) yields with the
fu l l  barrage of  agr icu l tura l  chemicals
and machines, ecologically_oriented
research and development must seek
the min imal  levels  of  synthet ic  inputs
and nonrenewable resources to en_
hance natural recycling processes and
thus ensure the susta inabi l i ty  of  pro_
ductive farming systems.

This type of research cannot be con_
ducted without the active support of
farmers. And farmers wil l need better
access to emerging scientif ic agro_
ecological  knowledge in th is  f ie ld,  to  be
able to conduct their own research
more effectively. This demands great
creativity and motivation on the part of
agricultural scientists and develop_
ment  workers.  l t  is  a mighty chal lenge.

There are few documented data
(quantitative/qualitative) available on
the economics of using local and exter_
nal  inputs,  possib ly  in  a sequent ia l
manner.  For  our  workshop (see ILEIA
News, p. 35) we sti l l  need reports on
these experiences. Are you working in
this l ine and do you have documenled
data? We welcome all contributions. r

The Editors
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Alternative
lower yields

I n the Unifed Stales, lhe movement
toward low-input and sustainable
agriculture (LISA) is gaining momentum,
both in farming practice and in
agricultural research. In the high plains
region, Colorado State University
researchers surveyed allernative and
conventional farms. Jack Fenwick and Pat
Mielnick reveal how larmers in dry areas
are faring afler reducing synthetic
chemical inputs.

Jack Fenwick and Pat Mielnick

Farmer and general public interest in
sustainable agriculture is growing dra-
matically in the USA. More and more
farmers have an increased awareness
of management options that are re-
sponsive to natural biological interac-
tions.

To determine the magnitude of this
change and to compare farm practices
used by alternative and conventional
producers, an agronomic and eco-
nomic survey of 20 Colorado, Kansas
and Nebraska farms was conducted in
1989 and 1990. The farms, ranging from
97 to3,226 ha in size, were dryland (no
irrigation) or irrigated or both. "Alter-
native" producers included those using
no synthetic inputs and those using
carefully thought-out and judicious
amounts of purchased synthetic inputs
in response to a specific pest, disease
or ferti l i ty problem.

Crop diversity
No significant ditference in crop diver-
sity was found between alternative and
conventional farms. Crops included
wheat, mil let, maize, oats, alfalfa,
beans (Phaseolus vulgaris), sorghum
and sunflowers. Wheat and millet are
commonly grown under dryland condi-
tions but occasionally beans, sorghum
and sunflowers are also grown as dry-
land crops.  In  th is  region wi th annual
precipitation of 360-430 mm, dryland
systems comprise a major portion of
the agriculturbl land. Moisture, or lack
of it, is one of the most l imiting produc-
tion constraints. lt often proves ditf icult
for the farmers to practise multi-crop
rotations because of the scarcity of
marketable dryland cropsfrom which to
choose.

In this region, crop rotation appears to
be a key factor in successful generation
of an alternative agroecosystem. Most
of the more successful farmers inter-
viewed, whether alternative or conven-
tional, practised some form of crop ro-
tation. However, alternative producers
used crop rotations more extensively to
benefit from greater weed, insect and
disease control. Pesticides were used
as a pest-control option but not the pri-
mary one. Total pesticide use in the
USA has declined from more than 500
mill ion pounds of active ingredients in
'1982 to about430 mill ion pounds in 1987
(NRC 1989).

Pesticides as lasl resorl
Pesticide use varied within and be-
tween each group. Some alternative
growers used small amounts of pesti-
cides as a last resort to counter an eco-
nomically damaging pest problem that
would otherwise drastically atfect
yields. Other growers used no pesti-
cides at all. Many growers adopted al-
ternative methods of pest control be-
cause they observed the development
of weed and insect resistance to the in-
creasing amounts of standard pesti-
cides.

Problems getling manure

Many of the farmers used manure on
their f ields, but did not usually compost
it because of the inherent ditf iculties in

More and more US larmers are prac,lising whal lhe
Americans call LISA (low-input and euslalnable
agricullure) techniques, A commitlee ol be ilational
Research Council recenlly published a repoil on he
role of alternatiye farming melhods in modern
agricullure (see Top 5, p.32).

turning and aerating the pile. As ex-
pected, more of the alternative larmers
used manure than the conventional
farmers. Mostfarmers would l iketo use
more manure but cannot because,of
lack of availabil ity.

Many of the farms did not have a sig-
nificant l ivestock component. When the
farmers wanted to use manure on their
f ields, they obtained it from cattle feed-
lots, in which very large numbers (up to
50,000) of cattle are "finished" for
slaughteri ng. These feed ing operations
generate large quantit ies of manure,
but not all farms are located conve-
niently to these facil i t ies. lf a farmer
chooses not to use synthetic chemical
ferti l izers to replenish soil ferti l i ty, he
must do so by manuring his fields
and/or growing legumes and grasses
in rotation. lf manure is not available,
the choices for maintaining or enhanc-
ing soil ferti l i ty become limited.

Soil organic matter is generally low in
this region, ranging from 0.3 lo 3yo.
Plowing under green manure crops is
rarely practised because of water con-
straints. However, when allalfa is
grown, usually under irrigation, it is
plowed underatanappointedtime, thus
enhanci ng soi I ferti lity.
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Gonservation tillage
Unexpectedly,  t i l lage pract ices d id not
vary significantly between thetwo farm_
ing groups.  Al ternat ive farmers t i l led
s l ight ly  more in  some crops but  usual ly
d id no more than one addi t ional  ooera_
tion compared to conventional farmers.
Frequent  t i l lage operat ions can be_
come a problem i f  the soi l  is  erodib le.
which is  of ten the case in the h igh p la ins
regicn.  In  winter ,  so i l  can be lost  by
wind erosion.  Conservat ion t i l lage
practices can reduce soil erosion. Na_
t ional ly ,  the use of  conservat ion t i l lage
has increased f rom 40 mi l l ion ac.es ln
1980 to '100 mi l t ion acres in  1987 (NRC
1989).  Much of  th is  change is  the resul t
of the increased use of the chisel olow.
One conventional farmer interviewed
used no-ti l lage.

Lower yields a myth
Yie lds among the farmers studied
ranged f rom low to h igh in  both groups.
The farmer with the highest yielCs was
an alternative dairy farmer who also
grew most of his feed and forage needs
(see box). His farm yielded an average
of 12,98 t/ha of maize grain, an above_
average y ie ld for  th is  region.

This survey has shown that it is a myth
that farmers using alternative agricul_
tural practices always get lower yields
than conventional producers. A more
accurate statement is that, during the
transition from conventional to alterna-
tive practices, considerable yield fluc_
tuations may occur (but not always) as
the new system becomes established.
This study showed that neither the al_
ternative nor the conventional farmer
group mainta ined consistent ly  h igher
or  lower y ie lds.  This c lear ly  shows that
h igh (or  low) y ie lds can be at ta ined in
either system and that alternative farm_
Ing techniques are nei ther  y ie ld_
enhancers nor yield-breakers.

Of greater concern may be the source
of nutrients for producers not using an_
imal  manure.  Increased product ion of
grass/legume crops to meet national
needs may create an imbalance in the
supply/demand of these crops under
exis t ing market ing condi t ions.

Good farmers are good managers
The successful farmers in both groups
were, above all, good managers. These
farmers were closely attuned to their
specific agroecosystems; they seemed
to be very aware of the nuances and
f  luctuat ions in  thei r  so i ls ,  crops and mi_
croclimate. The good farmers knew
where the fields stayed wet and cool in
the early spring, where an outbreak of
rootdisease mightoccur because of the
heavy soil in a particular spot, they
knew the sandy patches that mignt neei
more water and the fields where com_
pact ion could be a problem dur ing the
drought days of summer. The succLss_

fu l  farmers seemed to assimi late a l l the
complexi t ies and personal  manner_
isms ol their farms from year to year
and be able to forecast and plan each
year's future crops based upon those
observations. Many of them were also
superb marketers. They closely fol_
lowed economic trends in the commod_
ities they grew and could switch crops
from year to year depending upon the
market.

The consumer-driven issues of food.
environmental safety and producer
economics appear to be pr imary mot i_
vat ing forces behind changes in farm_
ing practices. Water quality problems,
rura l  heal th issues,  h igher  pr ices of
petro leum-based inputs,  so i l  degrada_
tion, food safety and, from the farmer's
v iewpoint ,  rapid ly  increasing levels of
weed and pest resistance to pesticides
are a l l  s lowly changing the face of  North
Amer ican agr icu l ture.  r

Reference
-  NRC (Nat ional  Research Counci t ) .  1989.
Alternative Agriculture. National Academv
Press,  Washington D.C. 44g pp.

Jack R. Fenwick and pat C. Mielnick
Department of  Agronomy Colorado State
Univers i ty
Fort  Col l ins,  CO 80523, USA

Allernaliye tarmers in the USA are starting to do
ridging as a conservation lillage techniqui _ a
lechnique well.known lo traditional Alrican larmers.
Source: Dick Thompson, in NRC (1939).
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Last cultivation builds new ridges

An alternative dairylgrain farm
rn soutlreast Colorado

Fann size:

Famlly tarm:

Crops and
yieU*

Liveelodr
conponenl:

llanure;

Tillag.r

Equlpment:
Pest
m8nagamentl

llaln larmlng
pro0lens:

97 ha, irilgated with surface water {lurrow irrigation), uses surge
irrigation pumps on some tields.
Family has tarmed the site for many years, but has been using
alternative practices only since a son took over the farm g yeirs
ago.
Maize average 12.98 Uh8.
Alfalfa {lucerne} average 17.6 tiha.
Hybrid Sudan (a sorghum hybrid used as fodder).
Sudax (a forage grass) 13.40 Uha.
2ff milk cows: 400 head total (including milkers, heiters, catves).
Grows-5070 of forage needs on farm; maize used as silage and
grain; Sudan ensiled or used as wet haylage; the rest hay^
Applies cattle manure, ca. 56 Vha in 2 years out
of 6 in a rotation, generally belore sowing maize.
Discs stubble in fall or spring (a very labour-intensive operation
because of dairy component; if time constraints prevent fall tillage,
he does it in the spring).
Belore corn, moldboard plow (though will chisel plow soon, as ne
feels it compacts the soil), then power harrow.
Uses a disc, harrow, plow and a Danish tine cultivator.
Main pest{ontrol strategy is to maintain good crop health and
robustness; he also feels that keeping soil loose with
high levels of organic mstter maintains good soil structure and
tilth, prevents compaction, and allows good water p€rcolation
down through profile.
Hauling and spreading manure is a labour-intensive job and can
inlerfere with planting and other farrning operations.
With a ddry operation, the animal component takes precedence
over anything else.
Has a chronic labour problem; skilled farm work€rs difiicutt to tind.
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Soil life and chemical
fertilizers
Wn"r is a soil? What are the
intenelalions between soil life and
chemical ferlilizers? What delermines the
level ol low external inputs? How lo besl
use external ipuls is also a queslion ol
seed conditions.
In this article on the living soil, Ana
Primavesi shares her exlensive insighls
and practical experiences gained through
her research (e.9. on drought resislance
by proper soil management) and her work
with smalllarmers in Brazil.

Ana Primavesi

Present-day chemical and mechanical
agr icu l ture is  sk i l l fu l  p lant ing on b io log-
ically inactive and physically deterio-
rated soils. lt is an expensive technol-
ogy which regards soi l  on ly  as "sup-
port" for ferti l izers, plants and irriga-
tion water. However, crops are
responding less and less to the chem-
ical inputs (ferti l izers and toxic chemi-
cals) and, to be able to afford them,
farmers need governmentaid, e.g. sub-
sidies. which increases the debt of
farmers and countries. Can a mixture of
chemical  and organic agr icu l ture be
made to lower costs and maintain high
yie lds?

Complex interactions

Plant nutrit ion and crop production can-
not be understood by focusing on ferti l-
izers or soil l i fe alone. In nature, de-
tached factors do not exist, only inter-
related systems. Soil l i fe is not some-
thing isolated; it depends greatly on
organic substances such as straw,
leaves, dead roots, root secretions and
animal excretions in complex interac-
tion with the chemical, physical and bi-
ological factors of the soil, cl imate and
environment as well as wind protection,
shade and other factors (see box).

Organic matter is not only a natural
form of ferti l izer but also the support of
soil l i fe, soil structure (pore system),
plant metabolism and crop production.
Organic matter is the basis of soil pro-
ductivity.
Recently bred crop varieties are high
yielding but l i tt le adapted to the soil.
They need high chemical ferti l izer ap-
plications. And since ferti l ization is
generally restricted to NPK (nitrogen,
phosphorus, potassium), trace ele-
ments are frequently lacking in tropical
soi ls .  This  micronutr ient  def ic iency
makes plants weak, less resistant and
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often highly susceptible to plagues and
diseases.

Mechanized working of the soil (par-
ticularly in large-scale monoculture) al-
ways favours the same microbes and
insects, thus "breeding" parasites and
obl  ig ing a farmer to use tox ic  chemicals
intensively. lt 's "Agriculture of Con-
sumpt ion"  -  an agr icu l ture which con-
sumes external inputs; it 's not there to
produce.

Chemicalfertilizers and soil lile

Ghemical  fer t i l izers not  only  nour ish
plants and microbes, but also may have
harmful effects on the soil and its l i fe,
especially when they are very concen-
trated and water soluble. Acidif ication
as well as neutralization of the soil may
be very harmful to microbes, which of-
ten depend on a sole enzyme. And en-
zymes are active only in a very specific
pH. Changes in pH slow down enzyme
reaction. and microbes have to enter
into rest, encysting, or die from hunger.
Micronutrients are the activators of en-
zymes.

Organic matter prolects lhe soil surlace, lowering
soil temperalure and soltening rain impacl. Here, a
Honduran farmer and his son are mulching lheir
maize field. Pholo: Flores Millon,

Ammonium sulphate is  a very st rong
bioc ide,  h inder ing n i t rogen f ixat ion and
kil l ing nematodes and earthworms. Su-
perphosphate has a negative effect on
f ree-living nitrogen-lixing bacteria,
which may be favoured by "mild" fer-
ti l izers such as Thomas slag, thermo-
phosphate or bone meal when added to
stubble mulch or straw. Soil microbes
and soi l  an imals need mineral  nutr ients
like plants do. Chemical ferti l izer may
help soi l  l i fe ,  and soi l  l i fe  helps fer t i l iz -
ers and thei r  avai labi l i ty  for  p lants and
microbes. Thus, cellulose-decompo-
sing bacteria need phosphorus and cal-
c ium, but  the avai labi l i ty  of  z inc and
phosphorus depends on soil l i fe. The ef-
ficiency of chemical ferti l izers, how-
ever, decreases with decreasing soil
l i fe .
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Organic lreatment
Table 1 shows fer t i l izer  use and y ie lds
ot maize and field beans of the best
smal l farmer of  Sao paulo State in  Bra_
zi l ,  o f  the corn bel t  o f  USA, and of  our
ecological farm at  l ta i ,  Brazi l  (maize va_
r iety  'Agroceres 

401' ,  f ie ld beans 'CA
80' )  in  1989.  The ecological  farm is  J
mixed farm of 90 ha: 25 ha arable land,
12 ha forest and 53 ha natural grassland
for beef cati le; green manure crops are
Avena spp, Catopogonium in rice and
Mucuna spp.

On the ecological  farm, fer t i l izer  use
was tess, plant health much better and
no pesticides were used. Thus, costs
sank drast ica l ly  and the gains were
considerably h igher .  Wi th the organic
treatment, micro-life was stimulated
and sc i l  product iv i ty  increased steadi lv
each year. On the nearby chemical
farm, soil productivity oecreased and
pests increased,  requi r ing ever  h igher
Inputs to mainta in y ie lds.

Remove limiting factors
Ecological recovery of a soil can be
achieved through balanced appl icat ion
of organic matter and chemical ferti l iz_
ers. The soil is an ecosystem in itself.
and is part of the environmental ecosvs_
tem. Thus,  so i l  condi t ions are re late i  to
those of the location, and crop produc_
t ion is  determined by both.

In a region of  southern Brazi l ,  even
very h igh chemical  appl icat ions to
paddy could not increase crops to more
than 2,250 kg/ha. There was a severe at_
tack of rotten-neck (piricularia oryzae).
The low production was due to a
strongly anaerobic superf ic ia l  so i l
layer .  Removing th is  layer  by incorpo_
rat ing a l l  s t raw and weeds and addino
300 kg/ha of bone meal stimulatej
ce l lu lose-decomposing bacter ia,  a l_
lowing crumb and pore format ion and
soi l  aerat ion.  The only inputs to the
paddy were copper sulphate as ferti l_
izer to the seeds and irrigation water.
Rotten-neck disappeared in the same
year, and the yield was 12,500 kg/ha
with seed treatment. This means that.
when the l imiting factors are removed.
h igh y ie lds may be obta ined wi th verv
l i t t le  chemical  fer t i  l izer .

The most common factors which l imit
y ie lds are:
- deficiency in trace elements in
seeds,  resul t ing in  def ic ient  p lants wi th
tow resistance to heat, cold and pests;
- compacted, anaerobic soil lavers
with l itt le biological activity, few pores
and, therefore, l i t i le penetration of wa_
ter  and a i r ,  and , ' reduced, '  

forms of
p lant{ox ic  minerals  such as SH2, CH4,
M n  * ' ;
- insufficiently protected soils. ex_
posed to rain impact and overheating,
fostering crusts, pans and erosion;
-  monocul tures and the consequent

lf green manuring is practised, acceptable yields ot
maize-bean inlercrops can be obtained wilh only a
small fraclion of the chemical lertilizers appliedin
conventional larming. photo: Flores Milton.

"breeding" of always the same few
species of microbes and insects which
easily turn into parasites.

.lf seeds from crops with high NpK ap_
plications have to be used, seed enrich_
ment with trace elements and micro_
nutr ient  fer t i l izat ion enables p lants to
be more resistant to parasities and
cold.

Balance instead of absence
Periodical return of organic matter to
the soil, crop rotation and seed enrich_
ment  improves the soi l  physical ly  and
bio logical ly .  As i t  improves the p lants
physio logical ly ,  they need less chemi-
cal inputs. In very exhausted decaved
soi ls  spoi led by heavy erosion,  even
hardy green manure p lants cannot  es_
tabl  ish wi thout  some chemical  fer t i  l izer
(150 kg/ha of  a low formula of  NpK).  On

the other  hand,  in tensively  fer t i l ized or_
ange ptantations (Botucatu area, Bra_
zi l ) ,  a f ter  some years of  overcropping,
suffered from serious die_back. By aOJ_
tng organic matter and trace elements
to the soi l  and spraying amino acids on
the leaves, the trees recovered. Then,
1.5 kg NPK per  t ree was appl ied.  The
yie ld was 200% higher.

With correct use of organtc matter,
physical  and b io logical  propert ies of
the soi l  recover .  Then,  chemical  inouts
can be low to n i l ,  p lant  heal th is  good,
and water problems decrease greatly.
Whether the level of external inputs can
approach n i l  depends main ly  on the ex_
tent to which the plants can be adjusted
to the soi l  condi t ions.  What  is  important
is not the absence but the balance of
chemical  inputs and organic mat ter .  I
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Table 1: Malze and frerd bean yrerds and ferufizer use (resurts
from ecologlcal larm al ltal, Brazll, 19g9).

Grop

Itlaize
Brsilien chanpion
(Sao Paulo)
US corn ball
Ecologlel farm {willr
stublle mrlch)

FieH Bean$
Ferlllhatlon
re@mmeilded
Ecological farm (wi$r
Arena spp as gresn
manure)

"t20 (100) 480 (100)
30 (13.6) 16 (3.3)

Pz0s To K.0 %
112 (100) 60 (100)

7,0m (100)
6;000 {85)

kg/ha %
3,000 (1m)

Chembd lerffllrers used {tn kg/ha) ytetd

^T^ "/: Pr% Yo KrO o/o kg/ha %
242 (50) 281 (131) SSt (73) rO',ooo (240)

480 (100)
28 (5.8)

x%
2fi {1m)

(20) 1,800 (60)
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Tn. 'Glob.l 2000' is being promoted as
'Africa's budding Green Revolution' with
strong Government support in Ghana and
Zambia. The aim of 'Global 2000' is to
boost maize and sorghum yields
dramatically by giving larmers improved
seed,leaching them when lo planl, how to
sow and weed more effectively, how and
when to apply feililizer and how to better
store their harvests. But what happens in
practice? Elsie Ayeh from Ghana reports
on her experiences and views.

Elsie Ayeh

Based on my experience as an agricul-
turist working with rural people and liv-
ing with them for six years in the Upper
East region of Ghana, I feel it can be
possible to combine external inputs
with internal inputs and techniques.
Many t imes,  the impression is  g iven
when external inputs are introduced
that they are the only and most effective
ones. Pains are not taken to study the
area, e.g. the soils and the locally avail-
able resources which could be used for
the same purpose.
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Global 2OOO: what's in it for
the farmer?

Take, for instance, the use of pesti-
cides. The farmers have been made to
believe in pesticides so much that they
no longer believe in locally prepared
pesticides, which cost them almost
nothing. We had this experience at the
Garu Agricultural Station with neem
pesticides. Commercial pesticides cost
30,000 cedis per gallon. Only 80 cedis
worth of soap is needed to make neem
insecticide to spray the same area of
land as a gallon of commercial pesti-
cide. But the farmers believe in the lat-
ter.

Farmers who once believed in animal
manure as a good ferti l izer f ind it diff i-
cult nowto go backto using manure, be-
cause they have become used to chem-
ical ferti l izer and don't think they could
get good yields without it. Lack of ferti l-
ity is always given as the reason for
poor yields, rather than, say, untimely
planting. Ask a farmer in the Bawku
East area what his most crucial input is,

and he'l l  say 'ferti l izer'. This is an area
where a lot of manure is Produced,
more than anywhere else in the south of
Ghana, and farmers elsewhere in the
south sti l l  produce wellwithout depend-
ing so much on ferti l izer. Excessive and
unwise use of ferti l izer has further de-
pleted the soils in the Bawku East area:
they are more or less "dead". The farm-
ers were not informed of the pros and
cons of using that technology.

Adopters of Global 2000

Not many farmers have adopted the
Global 2000 strategy in the Bawku East
area. What is crucial to them is the
credit in theform of ferti l izer atthe right
time. After one year, they are expected
to continue on their own but, the follow-
ing year, they still cannot afford to buy
ferti l izer. According to some farmers
we interviewed, the only new thing to
them in the whole package is the credit.

The planners of Global 4tr0 have not laken pains lo
siudy locally available resources and lamers'
eristing prac-tices, Here, a larmer in the Bawku area
ol norlhern Ghana is using local resourc$ lo
protecl lree seedlings. Photo: Wim Hiemslra.

It is dssumed that the farmers would
harvest so much that they would have
some to store and sell later to buy fer-
ti l izer the following year. But this does
not happen.

What is happening in the field is this:
many farmers want to be registered to
get ferti l izer on credit. Old recipients
are being re-registered and so are
counted twice when recording the total
number of farmers reached, thus swell-
ing the number. Fewer poorlarmers are
registered and more "rich" ones, who
can afford to g ive the extension workers
"incentives" to get registered.

lO I  october tsgo



Repayment problems

The quantity of ferti l izer given is not
constant. lt started with a total of 4 bags,
was reduced to 3 and has since been re-
duced to 2 bags. The type of ferti l izer
was changed without informing the
farmers how to use the new types. For
example, the compound ferti l izer NPK
was changed f rom 15-15-1 5 lo 17-17-17
to 20-20-0 and now to 25-15-5. with no
explanation about the ditferences. Sim-
i lar ly ,  su lphate of  ammonia was
changed to urea, without the required
education. One Global 2000 farmer I
saw last year ('1989) had applied a mix-
ture of NPK and urea to his maize and
left the hole open. The urea "evapo-
rated", leaving blackened remains of
NPK. He did not get the expected yield.
This year, I visited the same farmer. He
had shifted to another plot and sti l l  left
the ferti l izer uncovered. lt would be in-
teresting to know what yield he wil l get.

The extension staff collect the repay-
ment too late, after the farmer has used
up the money. This is one reason for the
low repayment rate - 1Oo in Volta re-
gion (according to the April 1990 issue
of West Africa). No allowance is made
for poor yield. lf the harvest is poor on
account of unfavourable weather condi-
tions, the farmers are sti l l  expected to
repay on time.

Farmers' attitudes
The aim of the package is to getfarmers
to adopt a new technology. A proper
survey would have to be carried out to

find out who has really adopted it and
what farmers think about it. l t cannot be
denied that the programme has helped
farmers increase yield in the short
term, butshould not its longer-term sus-
tai nabil ity be determined?

Plans are underway forthe Ministry of
Agriculture to take over Global 2000 and
spread it more widely. Many things
have to be taken into condition (e.9. lo-
gistics) before this is possible. Eradica-
tion of guinea worm, which is also part
of the package, has been given great
publicity and the Head of State is per-
sonally involved in sensitizing people
about the need to participate.

Contrary to the reports of some jour-
nalists, Global 2000 has not led to the
production of so much maize that it
must be fed to animals. This was an iso-
lated case in the Brong Ahafo region -
the nation's bread basket - where a
farmer, frustrated because the price of
maize was so low, fed some to his ani-
mals. This has definitely not resulted in
overstocking. In the region concerned,
large quantit ies of maize are grown
and, at harvest t ime, markets are
flooded with maize because the farm-
ers want cash to meet their needs. This
automatically brings the price down
very low.

Before we can say that there has been
overproduction of maize, we should
first substract the quantity actually
needed by the farmer to feed his family
for the year, and then note what surplus
remains. Since this is not done (be-
cause the farmers believe in "money at
hand"), it would be erroneous to say
that there was overproduction.

Possible implovemenls

The farmers should be allowed to enjoy
the credit in the firstyear, as at present,
but should pay back in maize. This
should be stored by the extension staff
(provision has to be made for this) and
sold when the price is right. The money
could then be used to buy ferti l izer for
the farmer to continue the next year.

At the end of the second year, when
the farmers see the advantages and are
encouraged to form a group, they could
bui ld  a communal  s i lo  and store the
maize themselves. This would be sold
by leaders appointed by them, at the
time and price they agree on, and fer-
ti l izer could be bought with the pro-
ceeds.

Crop rotation and other soil improve-
ment techniques using less chemicals
could be incorporated into the pro-
gramme to reduce destruction of the al-
ready poor soils in the north of Ghana
and in the Upper East region in partic-
ular. This means the extension agents
or, rather, the Ministry of Agriculture
should be more research-conscious
and keepabreast, especiallywith meth-
ods of sustainable agriculture. r

Elsie Ayeh
Garu Agricultural Station
P.O. Box 40, Bawku, U.R., Ghana

Catlle being kepl oyernight on a field lo manure il,
Bul agricullural erlension services and commercial
lirms are promoting lhe use ol chemicalfertilizers
so much lhal many larmers no longer believe in
manure as a good ferlilizer. Pholo: Ann Walers-
Bayer,
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Development by tarmers:
seizing the opportunities

Robert Netting, Priscilla Stone and Gtenn Stone

M.ny smallholders are developing their
farming systems without supporl lrom
outside. How have they chosen lo
combine locally available resources wilh
external inputs? This account ol the
changes made over the past 80 years by
Kofyar farmers in norlhern Nigeria shows
how they respond to opportunities ollered
by market demand and availability of
land, lransport facilities and external
inputs. lt is a continuing story of how
smallholders seek and lind the best mix
lor themselves.

The Kofyar homeland on and below the
southern escarpment of the Jos Plateau
receives about 1300 mm rain from April
to September, followed by 6 dry
months. The Kofyar traditionally grew
cereal, legume, tuber and tree crops on
terraced plots in an intensive farming
system which supported up to 120
persons/km2. About 40 years ago, some
of them began to clear land on the Be-
nue River plains south of the Plateau to
produce yams and millet to sell as food.
Land being plentiful, they adopted ex-

tensive slash-and-burn techniques. As
the better soils became occupied and
furthershifts were not possible, they re-
in tensi f ied thei r  farming wi th shor ter
fallows, intercropping, stall-kept ani-
mals, and purchased chemical ferti l iz-
ers and seed dressing.

This rapid change from subsistence to
cash cropping and the accompanying
evolution of the Kofyar farming system
occurred without any direct involve-
ment by development agents. There
were no appreciable extension efforts,
no government marketing or credit fa-
cil i t ies, and no planned resettlement.
By taking a closer look at the Kofyar re-
sponse to marketing opportunities and
at their spontaneous intensification of
land use, conditions conducive to as-
s is t ing smal lholder  farming can be
ident i f  ied.

Intensive subsistence larming
At the time of Brit ish conquest in 1909,
the Kofyar l ived in dispersed home-
steads in pol it ically autonomous vil lage
areas. They practised permanent culti-

vation on plots of about 0.6 ha around
each compound. Sloped plots were ter-
raced with stone-walled benches. Ero-
sion was further prevented and rain
trapped by hoeing up ridges on both ter-
raced and level f ields. Soilferti l i ty was
maintained by confining goats in a cir-
cular stone corral by day and in a hut by
night ,  br inging them green fodder and
water, and applying the composted
droppings annual ly  to  the p lots .

Most  commonly,  ear ly  mi l le t  was in-
tercropped with sorghum and cowpeas;
sweet potatoes, cocoyams and ground-
nuts were grown in small separate
patches.  Economical ly  va luable o i l -
palm, canarium-almond and locust-
bean trees grew near the compound,
and mango trees were often planted.
More marginal  land around the v i l lage
was used on a shift ing basis to grow
less demanding crops of groundnuts,
late milfet, sesame and acha (Digitaria
exll ls). These bush fields were also ter-
raced and sometimes double-cropped:
after groundnut, late millet was trans-
planted from a nursery. Ash from the
cooking fires was stored in a special
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The traditional cooperaliye work parly ol Kofyar
farmers has become eyen more imporlanl wilh
intensiticalion of cash cropping. The clothing has
changed oyer the years, but not the social
organizalion of work. The Kofyar have developed a
syslem of high internal (parlicularty tabour) inputs,
with selectiye use ol erlernal inpuls. pholo: Roberl
Nelling.

hut, and applied as potash ferti l izer to
groundnuts. Every household kept
goats and chickens for meat and ma_
nure.  Wi th large mud-bui l t  granar ies
and various drying racks inside mud_
domed thatched sleeping huts, the Kof_
yar could reduce the risk of dry years
and crop fa i lures.

The homestead farm required contin_
uous and careful attention. The labour
was suppl ied by a smal l  res ident  group:
the typical Kotyar household wal a nu_
clear family ot parents with their chil_
dren. For the bush farms, a ditferent
kind of labour was needed. Cultivation
was faster and less thorough, fields
were several t imes larger than the
homestead plots, and yields were
lower. For this work the Kofyar mobi_
l ized larger  groups,  inc luding non_kin
and visitors from other vil lages, who
worked voluntarily and received rnil let
beer at the end of the day from the field
owner. Named clubs of young men pro_
vided the same service, and competed
with each other to see who could work
fastest.

Cash crops on the fronliel
After Brit ish rule was established. a
process not completed unti l the 1930s.
the Kofyar gradually extended their
bush fields. In the 1950s, some began to
clear tracts ot 2-4 ha in practicaliy va_
cant forest land about 50 km south of the
Plateau and p lanted thei r fami l iarcrops
of millet and sorghum. They also ac_
quired yams (Dloscorea sp), a crop
from southern Nigeria that was in de_
mand by the growing yoruba and lbo
populations of northern cit ies. The
nearest market was that of the tin min_
ers south of Jos.

The Kofyar did not resettle immedi_
ately, preferring to commute for a few
weeks at a time to the new farms. while
keeping up thei r  home farms as res i_
dences and sources of subsistence.
The frontier farms were connected by
tracks passable in the dry season by
lorr ies,  so the yams could be sold in
100-tuber lots and the cereals in 90_ko
bags to traders.

None of the intensification methods
used on the homestead fields were
used on the bush farms. As no l ivestock
was kept there, no dung was available
for  manur ing.  When fer t i l i ty  decl ined,
the farmers simply shifted their f ields.
Agr icu l tura l  tasks in  the migrant  bush
farms were also less precisely sched_
uled.  In  the new envi ronment  on the
plains, production was constrained not
by land but  by labour.

..The Kofyar responded by enlarging
the household labour force and mobil iz_
ing neighbours for more work-and_beer
parties. Profits from sales of cash crops
were invested in the farm enterprise 6y
paying bridewealth for additional
wives. Instead of dividing when adult
ch i ldren marr ied,  as customary in  the
hi l ls ,  the households on the p la ins re_
ta ined marr ied sons and thei r  fami l ies.

On the cultivated bush-farm areas of
about  3 ha per  household in  the mid_
1960s, the yields per unit area were
much lower than on the small home_
stead farms, buttotal production was al_
most 

.3 times higher. The migrant
households were able to triple 

-their

previous incomes (Netting 196g). The
opportunity to sell food in a rapidly ex_
panding market was a strong incentive
for the Kotyar to adopt an extensive
rarmtng system on the frontier.

Re.intensifying farming
Now, over 20 years later, the frontier
consists of open farmland dotted with
economic trees l ike locustbean and

Fronlier larm established by migrant Kofyar farmers
tor cash cropping ol yams and millet lo meel lhe
growing demand for food in Nigeria. Laler, lamilies
gradually shilled lheir farming operalions to lhis
new sile, buill permanent dwellings and intensified
lhe larming syslem, Photo: Robed Netting.
Pholo Netting/2:
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fi | ern Nigeria, ploughs were introduced
-r I under state programmes to increase

sheabutter. The large dispersed com-
pounds, with permanent houses and
storage structures, are occupied year-
round, the residents having deserted
their earlier homestead farms in the
hi l ls .  Land-use pressure on the p la ins is
such that  sh i f t ing cul t ivat ion and long-
term fa l lowing are no longer possib le.

To maintain crop production, the Kof-
yar have begun to keep goats again and
stall-feed them in the traditional way. In
some cases, they pay Fulani herders to
kraal their cattle on a field to manure it
dur ing the dry season.  With in the last  10
years, most farmers have begun to use
chemical ferti l izers, but are uncertain
about the most beneficial ferti l izer
types and optimum times of application.
More than half of the farmers buy seed
dressings.

The fields around the compound are
rotated annually between the millet-
sorghum mixture and yams.  Though i t
is hard work, ridges are often made al-
ready in the dry season so that cereals
can be planted promptly after the first
ra ins.  Hand-weeding and th inning of
mi l le t  are now done.  The weeds are in-
corporated into the soil, and some mil-
let is transplanted to land which was too
hard to break before it was soaked by
rains. Sesame, cowpeas or maize are
often planted in the yam heaps.

Not only the men but also Kofyar
women grow and sel l  yams.  Af ter  mi l le t
harvest, the women often also plant
their own patches of groundnuts in the
cereal f ields, followed by or inter-
planted with sesame. Tree-shaded por_
t ions of  the f ie lds furn ish a sui table
micro-envi ronment for their cocoyams.
Women with access to low-lying land
grow some rice. About half the Kofyar
women now sel l  the i r  own crops.

Intensi f  icat ion has a lso broughtd iver-
sif ication. Some farmers are experi_
menting with cassava and bananas as
cash crops. Mango trees are planted
near compound entrances for both fruit
and shade.  Pig breeding,  which d id not
exist among the Kofyar 40 years ago, is
now very popular. Squashes are grown
so that their leaves can be fed to pigs,
and wild greens are also gathered for
the pigs. There is a brisk market in
ground malted grain - a byproduct of
beer-brewing - for pig fodder. Live
chickens and ducks are bought by mer-
chants who transport them to urban ar-
eas.

Capitalizing on labour exchange
Al though th is  in tensi f icat ion of  farming

the output of cash crops l ike ground-
nuts, cotton and tobacco, and substan-
tial credit had to be supplied (Tiffen
1976). The Kofyar contend that the lood
crops they produce are more profitable
than industrial crops, and that growing
them has not put them into debt. Be-
sides, yam heaps have to be made by
hand, and plough cultivation does not
suit their complex system of interplant-
ing and crop succession.

The cont inued dependence on human
labour has meant that compound
households have expanded further. Af-
ter the first settlers died or retired, their
married sons often remain together.
The profits of cash cropping are such
that many young men, also those with a
secondary education, stay on the farm.
Kofyar teachers and low-ranking gov-
ernment employees compare their
wages unfavorably with the incomes of
fu l l - t ime farmers.

Wage labour has not become signifi-
cant. Instead, the beer party employing
40-100 people at a time is more impor-
tant than ever. In the early wet season
when ridges for cereals and yam heaps
must be made as quickly as possible,
there is a work party almost every day.
They are scheduled well in advance.
and the host must organize groups of
women to brew the beer. Smaller
named c lubs of  ind iv iduals a lso ex-
change labour,  work ing on the l ie lds of
each of  thei r  8-12 members in  turn.

The total per capita labour input is rel-
at ive ly  h igh,  wi th annual  averages for
both men and women of some 1600
hours. This is due to the larger cash-
crop fields and to intensification, which
evens out the work load across the bot-
tlenecks and slack times characteristic
of savanna agriculture and also ex-
tends work into the dry season.

Signs of material prosperity are ev-
erywhere. One ol the f irst big purchases
of a migrant was a bicycle; now each
household may have several. In 196'l
there was only one Kofyar-owned mo-
torcycle; between 1980 and 1983 about
6000 motor vehicles were registered,
mainly motorcycles but also pickup
trucks,  min i -buses and tax is .  The cur-
rent total owned by the Kofyar is now
even h igher .  School ing has expanded:
many families have paid the fees to
send their children to distant secondary
schools. The Kofyar pay large sums for
treatment and medicines at numerous
private clinics that have sprung up on
the p la ins.  ln  a lmost  every rura l  neigh-
borhood there are now churches built,
furnished and supported by the local
communi ty .

Condilions for success
Agricultural development projects too
often begin with a set of packages of
seeds, machines, ferti l izers and sched-
ules, without recognizing local needs,

knowledge and expertise. The Kofyar
were able to retain the freedom and
flexibil i ty to develop their farming sys-
tem at their own pace, adopting only
those modifications which they judged
to be in their best interests. The evolu-
tion from intensive subsistence crop-
ping, through a frontier phase of exten-
sive cash cropping, to permanent set-
tlement and re-intensification of farm-
ing may be credited to the following
factors:
o the voluntary, gradual adoption of
cash cropping which supplemented
rather than replaced a well-developed
system of subsistence farming;
. the availabil ity of nearby, unused
land:
o the potential for migrantfarming, with
permanent resettlement only when the
household decided to do so;
. the growing internal market lorfood
crops which,  combined wi th an improv-
i ng inf rastructu re of roads. motor trans-
port and private entrepreneurs, pro-
vided the incentive of attractive prices
for producers;
.  thecont inued useof  t radi t ional  crops,
tools and techniques that allowed sur-
plus production without major capital
investment or training in new technol-
ogy;
. the absence of bureaucratic direction
and contro l ,  a l lowing indiv idual  choice,
experimentation and direct reward for
effort;
. the opportunity for labour to be mobi-
l ized through familiar and effective
mechanisms of household growth and
communal beer parties.

Though this adaptational change in a
farming system may appear slow and
technologically conservative, it has the
merit of sure and sustainable move-
ment toward greater production of food
surpluses and toward greater self de-
termination and material rewards for
the producers. The Kofyar appear ea-
ger to use cost-effectlve external inputs
and advice, but only if these are geared
to their existing farming system and
needs and are presented as promising
options frorn which they can chose
freely. I
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I makes high labour demands, the Kof_
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F I traction. They regard their traditional
f, | broad-bladed hoe as more efficientu r t  -  - - -
3 |  than the p lough in coping wi th the t ree
Z I roots of partially cleared land. In north-
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F armers' participation in research has
increased with the spread of on-farm
trials as a slep in technology development
and adaptation. But on-station trials are
necessary if a lechnology requires
long-term lrials and if the probability ol
crop failure in a treatment is high, as is
the case in lrying to reduce chemical
pesticide use in intensive vegetable
production in Central Thailand. Here,
Hermann Waibel and his colleagues from
the Asian Institute of Technology report
on their experience in getting farmers
involved in such trials.

Farmer's on-stalion experiment
Inspi red by a te lev is ion documentary of
the Agricultural News programme, the
farmer produced an extract from three
different plant species: neem (leaves),
Galangale ( rh izome) and c i t ronel la
grass (leaves). The different ingredi_
ents were cut into small pieces (j cm2)
and crushed in a small hand-operated
gr inder  (F ig.  2) .  The ground-up vegeta_
tion was squeezed through a cheese
cloth and the l iqu id mixed wi th 20 |  o t
water. This stock was kept in a plastic
container dropped in a nearby canal for
cooling and removed for use as re_
quired. Preparation of the 20 | stock so-
lution took about 8 manhours; another 3
manhours were needed to collect the
ingredients.

The farmer's decision to prepare a
mixture of  botanicals  was main ly  in f lu-
enced by the lollowing motives:
- largely uncertain effectiveness of
conventional pesticides due to a lack of
quality control;
- high cost for purchased pesticides;
botanicals produced from plants grown
around the house are v iewed as ' r f ree" ;
- health hazards of conventional pes-
ticides. The farmer ls aware of the acute
risks to his own health as a result of ao-
plying pesticides. He accepts this situ-

Chemical pesticides are heavily applied in intensive
vegelable produclion in cenlral Thailand. Triats wilh
allernatiye peslicides are high*isk and musl oftOn
be done on-stalion inslead ol on-larm (photo:
Hermann Waibel).

at ion as par to l  h is  job and bel ieves that
the r isk is  manageable.  His in terest  in
botanicals for health reasons is exis_
tent but does not seem to be a major
one.

The treatment was then incorporated
into, the exper imenta l  design of  test ing
different biological control methods
consisting of six other treatments. Croo
protection methods, i.e. selection of
pesticide, frequency and method of ap_
plication, concentration were left en_
tirely to the farmer. He took part in the
weekly sampl ing conducted on the f  ie ld
and had access to the data collected
from al l  t reatments.  Addi t ional ly ,  the
farmer followed his own crop assess-
ment  method.

The different approaches of the
farmer and the researcher to experi-
mentat ion are summarized in Table 1.

Crop assessmenl
The farmer walked along both sides of
his entire vegetable bed, searchino

farmer could easi ly  re late most  dam- lS
age to the correct  pest  organism and i ts  l3

form damage.  Whenever he saw any l f f
k ind of  i r regular i ty ,  he examined the lF
plants more closely, turned over leaves | ]
or  pul led out  more severely  Oamaged lH
plants for  deta i led observat ions.  The l2

t

A farmerts approach to
experimentation
Hermann waibel, Dorrit Benden and Nittaya Karinchai

A research project to assess environ_
mental and social costs in vegetable
production was started at the Asian ln_
stitute of Technology (AlT). The project
involves a socioeconomic as well as an
experimental component. The latter
was designed to test already existing
biological alternatives to the high pes_
ticide input systems used by farmers
(Fig. 1). Aside from the control methods,
all other inputs were based on farmersi
current practices. lnstead of using a
survey to identify these practices, we
invited a vegetable farmer to join the
multidisciplinary research team. Other
team members were an agricultural
economist, an agronomist, a biologist,
an entomologist, a plant pathologist
and field labourers.

The farmer's init ial role was to train
the field labourers in soil preparation
practices. In addition, he had the tasks
of broadcasting seeds, applying ferti l_
izer and biological pest control with,
e.9., neem extractand Bacil lus thuring_
iensis. During the course of research.
the farmer's role grew far beyond his
physical assistance to the research
team. He increasingly became discus_
sion partner with regard to the research
and treatment design. He was then
asked to design a biological treatment
of his choice.
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respective development stage. There-
fore, he considers the observation of
damage rather than the search for pest
organisms as the most important crite-
r ia  for  pest ic ide appl icat ion.  His deci -
s ion on whether  or  not  to  apply pest i -
c ides and the urgency of  appl icat ion
varied with the different soecies identi-
f ied and the development  s tage of  the
plant .  His contro l  threshold for  pest i -
c ide appl icat ion is  reached when more
than two spots per bed (ca. 180 m2) are
infested, regardless of their location
wi th in the bed.  This threshold is  chosen
in accordance wi th the behaviour ia l
characteristics of the main pest spe-
c ies,  that  remains in  c lusters dur ing the
first development sta-ge and starts mi-
grat ing salutar i ly  a l l  over  the bed af ter
a cer ta in per iod.

The sampling method used by the re-
search staff varied considerably from
the farmerls approach. Thirty 0.25 m2
squares were laid out systematically on
a bed and 5 plants per square are ran-
domly chosen for  damage est imat ion
as well as direct counting of pest organ-
tsms.

The farmer considered his method to
be more accurate, mainly because his
approach is holistic whereas he real-
ized that  sampl ing is  reduct ionis t .  Thus,
with the low control thresholds he
adopted, the sampling error of the re-
searchers '  method is  in to lerable.

Furthermore, the farmer considers to-
tal yield to be a very inaccurate f unction
of pest infestation, as it is influenced by
a variety of factors that are diff icult or
impossib le to contro l ,  such as germina-
tion and ant damage. Therefore, he
used observable damage as the main
assessment  cr i ter ia .

During the experiment, after the sec-
ond spraying, when the efficacy of his
botanical did not meet his expectations,
the farmer decided to increase the con-
centration. In contrast to the research-
er's approach, the farmer adopted a
strategy of f lexible response.

Intermediate and f ina l  y ie ld was est i -
mated by sampling by the researchers
and by est imat ion of  the whole bed
through v isual  assessment  by the
farmer.  The farmer 's  est imat ion or ior  to
harvest did not deviate by more than
'157o from the actual measurements.

Out  of  f ive appl icat ions,  three were
pure botanical and two a mixture of bo-
tanical  wi th chemicals.  The farmer
therefore used a compromised design
to achieve his research objectives.

After harvest of the f irst experimental
bed,  the farmer cont inued th is  method
on another bed. However. the use of bo-

Though one of the original attractions
was the fact that botanicals can be pro-
duced by the farmer h imsel f ,  the t ime
required for preparing botanical sprays
turned out to be a major constraint. Es-
tabl ish ing the d i f ferent  ingredients
used is  a lso t ime-consuming.  More-
over, citronella grass proved diff icult to
establ  ish.  Another  cr i t ic ism ment ioned
by the larmer's brother is the character-
is t ic  smel l  o f  the botanical .

Reactions of neighbouring farmers

The farmers '  neighbours were gener-
a l ly  in terested in  us ing botanicals .
Some of  h is  d i rect  neighbours re-
quested cuttings of the plants he used

A farmer who conducled his lrial on-slation made
peslicides out of plant extracls, using a small
manually operaled grinder (Pholo: Hermann
Waibel).

and tried unsuccessfully to establish
them around thei r  houses.  More p lant
material has been requested since.

Any discussion started by the re-
search staff on the use of chem icals and
attempts to find other effective means
for pest control usually sparked conver-
sations about the advantages and dis-
advantages of chemicals versus botan-
ica ls  wi th in the neighbourhood.  Anec-
dotes and horror stories about the use

I

I

ff | tanicals on the whole farm is seen as
f I too time-consuming and risky because
5 | of their sti l l  uncertain effectiveness.
I I fne farmer did not report any deviation
I I trom the normally expected yield, com-

ff | OarinO this on-farm experiment with his
J I prevrous crops.

Table 1: Farmer's yersus researcher's approach to
experimentalion
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set design
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of chemicals were recounted, such as
geese dying after feeding on crop res_
idues and occasional cases of uncon_
sctousness of farmers applying pesti_
c ides,  and vague informat ion about  a l l
sorts of alternative pest control meth_
ods were discussed. None of the farm_
ers had any personal  exper ience wi th
anyth ing e lse but  chemical  pest ic ides
but had heard of the use of several dif_
ferent plant extracts, either from f riends
or  on te lev is ion or  radio.  Exper iments
and innovat ions seemed to be l imi ted to
those involv ing new chemicals.

The farmers' reluctance to use botan_
icals  was expla ined wi th the lack of  con_
vinc ing demonstrat ion of  thei r  ef f icacy
to k i l l  insect  pests.

requi  res human resource development
uslng pr inc ip les of  non_formal  adul t  ed_
ucat ion as a process vehic le.  Thus.
Iearners are not  only  empowered to un_
derstand the f ramework wi th in which
they l ive but  are enabled to work to
change i t  through d i rect  in teract ion.
This means that  one should not  ' ,carrv
out"  problem-solv ing research Oui
rather provide the basis for farmers to
f ind thei r  own solut ions.  One way to do
th is  is  to  be a "hospi table researcher ' ,
and inv i te the farmer to jo in the re_
searcher 's  farm, the exper iment  s ta_
t ion.  His ro le there would not  be that  of

an occasional  v is i tor  but  rather  that  of  a
member of  the research team, thus oar_
t ic ipat ing in  research through h is
knowledge rather  than through h is  land
and labour.  r

Reterence
-  L ight foot ,  C.  & R. Barker.  198g. On_farm
tr ia ls:  a survey of  melhods.  Agr icul tural  Ad_
ministrat ion and Extension 30:  .15-23.

Hermann Waibel, Dorrit Benden
and Nittaya Karinchai
Asian lnst i tute of  Technology
G.P.O. Box 2754
Bangkok 10501
Thai land

Thoughts on participatory research
It is been widely accepted in the context
of agricultural research that top_down
is bad and bottom-up is good. On_farm
research has general ly  been label led
as bot tom-up,  whi le  exper iment  s tat ion
research is thought of as being top_
down.

On the other  hand,  the problems have
been encountered with onjarm re_
search, as summari zed by Lightfoot
and.  Barker  (1999).  For  example, these
trials are often designed using conven_
t ional  research designs and inaly t ica l
procedures, i.e. treatments and reoli_
cat ions.  Treatments are usual ly  farm_
ers' practice and recommended prac_
tice, and farms serve as replications.

Treatments evolve from station re_
search based on researchers ' ideas.  ln
the best case, recommended practices
are a reflection of the researchers, un_
derstanding of  farmers '  problems.  of_
ten based on formal surveys. Where.
nowever,  does farmer 's  knowledge
come into the research? l t  is  undouSt
edly a.good th ing i f  researchers go out
and talk to larnrers. Most farmeis are
very hospitable in treating visitors who
come to talk or even listen to them. Thev
are k ind enough to lend thei r  land and
Iabour to the researcher for the purpose
of carrying out the researcher's on_
farm t r ia ls .  l f  th ings go wrong,  say a
pest causes yield loss, the researcirer
wi l l  compensate the farmer.  l f  the
farmer does not cooperate and the re_
searcher f inds out  (a l though some_
ilmes he won't because the farmer
sprays the untreated control when the
researcher is away) the researcher wil l
look for a more educated, more coop_
erative farmer.

Where in  th is  process does the farmer
participate beyond his physical contri_
butjons? Can this approach really be
cal led par t ic ipatory? In the end,  the
farmer is expected to adopt an on_farm
tested but researcher_designed pack_
age of technology. Can we really expect
such technologies to be susta inable?
Susta inabi l i ty  of  technology adopt ion

Rrce larming with less chemicals

In the course of the modernization of
agriculture, most Japanese farmers
have lost the habit of observing their
fields carefully. They work accirding
to spraying schedules compiled be-
fore.the season by agricultural coop_
eratives, and generally do what they
are told. Also the organ ic farmers ob-
serve the rules strictly. Thus, an "all-
or-nothing" dichotomy has pre_
vailed: All Chemicals or No Chemi_
cals.

..ln- reaction to this, "Gen noyaku
Undo" (Less Chemical Movem-ent),
was initiated in southwest Japan in
1977 to reduce pesticide use in rice
farming. lt emphasizes the self-
determination of farmers, who are
encouraged to develop lheir own
skills to judge when to use pesti_
cides. The Movement is attracting
farmers who are interested in orl
ganic farming but not confident
enough to stop spraying completely.

ln January 1990 a leader ot the
Movement, yutaka Une, spoke to
farmers and researchers at the Ap_
PEN workshop in Malaysia. Here ispart of his speech.

Watching insecb
The red dragonfly ,'akatombow"
used to be seen all overJapan. In an_
cient books, Japan was even called
"Akitus-shima mizuho no kuni". the
land of akatombow and rice. But to_

observation: "mush-imiban,' ( lnsect
Watch Board). Simply cut a 30 X 23 cm
plywood board and paint it black or
white. Place it beside the rice plant
nearthe ground, and patthe plantwith
your hand 3 or 4 times from the other
side. About half the insects attached
to the plant tall on the board. They do
not fly away instanily, as might be ex_
pected, so you can count the insects
on the board and see what they are.

Probably you wil l be surprised to
see how many insects are on the
board and how few of them you know.
Farmers using this board begin to re-
alize how litile they know about the
pests they are supposedly fighting.

Try on a smallscale
To start, set aside a small piece of
land for experimenting to see
whether you can farm with less
chemicals. lf, after observing your
paddies with the InsectWatch EoarO.
you wonder whether you should

day's farmers no longer heed the
akatombow, as if they have nothing to
do with rice farming. Such indiff ler_
ence to natural phenomena has
made farming boring. Scientists are
partly to blame for this, as they have
turned farming skil ls into bits of l i fe_
less technical information.

lf farmers can relearn to observe
their paddy fields carefully, then
farming with less chemicals i i not dif-
f icult. I have invented a simple tool lor

spray or not, then use pesticides as
normal in the fields on which your
economy depends, but less or none
on the trial plot.

Litt le by l itt le, you wil lf ind that pes_
ticides are not so necessary as pro_
moted- by the agricultural coopera_
tives. Moreover, you wil l learn from
your own experience when and in
wh.at situation you must spray. lt is
quite probable that, one day, yiu wil l
be able to farm without any poisons.
Bravo! "No Chemicals,' i i  good to
say, but hard to practise. "Less
Chemicals" is a useful strategy for
farmers to take the first step tdward
"The Least Chemicals".

Yutaka Une Agricultural Extension
Service
Fukuoka Prefecture
Kyushu District
Japan.
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Drawing pictr
helps e\

Clive Lightfoot and

I DuringavisittotheMekongDelta,Vietnam,wemet
farmers practising integrated farming. Aparl lrom
growing lish and shrimps in their rice lields, they were
raising animals, vegetables and trees on the dikes.
We asked a few of them to explain how all these en-
terprises were linked together. A
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2 We gave the farmers paper and pens and sug-
gested they start by drawing a profile ol the lields:
dikes, ditches and paddies. 0n this profile, they
sketched a cartoon of each enterprise. Then they con-
nected the enterprises with arrows to show the mate-
rialflows between them. Some farmers, especially il-
literate ones, shy awaylrom pens and paper. Marking
the ground with a sharp stick or tracing arrows with
wood ash is often more popular. Verycreativefarmers
gather seeds, cereal brans and fruits to represent
their various enterorises. A

3 The pictures farmers drew showed dikes 2 m wide,
somecovered with treesand others cropped with veg-
etables, bordering some 1.3 haof ricefields. Buffaloes
and cattle graze under the trees. Adiacentto the dikes
run trenches which are about4 m wide and 1.5 m deeo.
Fish (Puntius gonionotus), shrimps (Macrobrachium
rosenbergii) and ducks swim in these water-filled
trenches. I

M or. and more scientists are ol lhe opinion that
larmers do not participate in the research process.
research stations is not enough. Integration of agdr
role in suslainable farming. To carry out relevant re
sought. Achieving lhe right kind ol larmer pailicipal
reported in recenl lilerature. Participation becomes
beginning of the research process. We demonslrale
larming syslems and how useful their participation

4 Arrows connected water lrom the trenches to irri-
gated vegetables. Trench mud, regularly dragged
onto the dikes, is connected to the dike, and rice straw
is linked through mulch to the vegetables growing on
the dikes. More arrows linked chicken and cattle ma-
nure, which is placed in the trench immediately after
it is built to butler against acids and raise phytoplank-
ton populations. A

Strew
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7 NPK fertilizer application can be reduced by 28%
from 209t0 192 kg/hawithout reducing rice grain yield.
Even though rice production falls because trenches
take up 15% of the rice area, the high value of shrimp
at20,000 VN Dong/Kg (about 5$) compared to rice (282
VN Dong/Kg) still makes integration profitable.
Shrimp income can be 2-3 times that of rice. )

6 Everyone - farmers, extenaionists and research-
ers - can use larm pictures. While drawing the pic-
tures, one farmer learns from another of new linkages
or new ways of recycling to reduce external inputs.
Some farmers say that shrimps and fish eat grass
weeds so much that weeding expenses can be re-
duced by about one third. So a $50/ha weedino bill be-
comes only $33.40. A

Drawing
One by one, the linkages shown provided a composite
picture of howfarmers integrated thei r agriculture and
aquaculture enterprises. External inputs and outputs
from each enterprise going to the market orthe house-
hold are not shown, partly because they are obvious
and partly because they make the diagramme too
complex to be useful.

Such pictures are of greatesl help to the larmer who
now sees how fish, or any other enterprise, can fit into
his or herlarm. In this way,larm pictures become valu-
able extension tools as well. Extension workers can
use them to show other tarmers how to integrate fish
0r vegetables or trees into their larming systems. Re-
searchers are helped by farm pictures not only be-
cause these help them understand larming systems,
but also because the pictures provide a framework for
formal analysis. They tell researchers what data to
gather tor their inpufoutput analysis and farm bud-
gets. Ecological box models can be constructed when
data are gathered on the standing biomass and rate
processes shown. Indeed, such pictures should pref-
ace any farm system modelling exercise.

The photos were taken on 16th March 1990 in Trung An
Village, Thot Not Diskict, Hau Giang province,
Mekong Delta, Vietnam. Readers wishing to learn or
exchange their ideas about participatory methods for
integrated agriculture-aquaculture farming syslems
research are invited to write to the authors.

Clive Lightfoot and ilguyen Ahn Tuan, International
Center tor Living Aquatic Besources Management
(ICLARM), MC P.O. Box 1501, Makati, Metro Maniila
1299, Phi l ippines.
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d Nguyen Ahn Tuan

I inappropriate technologies are developed because
,On-farm demonslrations ol models developed on
icullure and aquaculture should play a significant
esearch, the participation ol larmers must be
[ion appears to be difficult, judging by experiences
B easiet when larmers are involved already at the
e here how much farmers know about integrated
is to research, exlension and other farmers.

5 Shrimps are fed during their first two months with
germinated rice grain, cassava flour and rice bran.
Shrimp leeding continues with coconutand oeanutoil-
cake, and trash fish from the irrigation canals. Also
c0nnected to the trenches are mango and eucalyptus
branches. These branches not only keep out catile and
poachers, but also provide shrimps with an undis-
turbed habitat, some food from decaying leaves, and
a substrate for algal foods to grow on. )
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F.rr.r, on the islands ol the South
Pacilic are already using a varieg ol
locally available resources to maintain
soilfeilility. One ol ILEIA's Regional
Contact Persons, Stanley Weeraralna,
suggesls how exlernal inputs can be
combined with them to increase their
elliciency.

External inputs for sustainable
agriculture
The 22 countries in the South Pacific re-
gion comprise about 1200 islands with a
total land area of ca. 550,000 km2. About
half of the islands are inhabited: the to-
ta l  populat ion is  around 5.8 mi l l ion.

The islands can be broadly grouped
into volcanic and atolls. The soils de-
rived from volcanic materials are gen-
erally of low ferti l i ty. Atolls are mainly
made up of coral l imestone; the soils
are a lkal ine and def ic ient  in  many p lant
nutrients. The lush natural vegetation in
the South Pacific is the result of high
ra infa l l  and rapid nutr ient  cyc l ing.

Soulh Pacific agriculture
Agriculture is the main base of the
economy of the countries of the South
Pacific, except mineral-rich Nauru and
New Caledonia. The farmers practise a
subsistence system of mixed cropping,
based mainly on starchy root crops
such as cassava (Manihot esculenta),
sweet potato (lpomea batata), taro (Co-
locasia spp), swamp laro (Cyrtosperma
chamlssonls) and yams (Dioscorea
spp), mixed with banana (Musa spp)
breadfruit (A rtocarpus altills) and coco-
nut (Cocos nucifera).

In the first season, newly cleared land
can produce 1-2 tons of food per hect-
are. Yields decline with further crop-
ping. Then farmers used to shift to an-
other forested area, but now most of
them must continue cropping the same
land because new land is no longer
available. Many studies have shown
that productivity decreases when the

ff | through leaching and soil erosion.
f I fne population in the South Pacific

Stanley Weeraratna

continues to increase at rates ranging
lrom 1.1%o in Western Samoa to 3.9% in
the Solomon lslands. The nutrit ion level
of most inhabitants, especially chil-
dren, is relatively low. Increases in
yields per unit land are essential to
meet increasing demands for food and
to maintain satisfactory nutrit ion levels.
lf thesoils areto remain productive, fer-
ti l i ty levels need to be maintained by ap-
plying internal (local) and external in-
puts,  in  addi t ion to mainta in ing the soi l
in a desirable physical state.

Local inputs to maintain yields

Somefarmers in the South Pacific prac-
tise mulching to maintain yields, most
commonly with dadap leaves (Eryth-
rina sppl, grass, weeds, dried coconut
fronds, and banana and breadfruit
leaves. Research in Western Samoa
showed that application of dadap and
grass mulches at the rate of 30 t/ha can
increase taro yields by 65% and 54o/o,
respectively.

In atolls, where availabil ity of organic
materials is very l imited, farmers use
shredded coconut logs, wood chips and
coconut husks. Leaves ol Scaveloafru-
fesens and Pisionia grandis, two of the
few tree species growing in atolls, are
also used for mulch.

As most farmers rear only a few pigs
and chickens, the useof animal manure
on crops is  l imi ted.  However,  in  F i j i ,
where poultry is produced on a wide
scale, farmers use more poultry ma-
nure on their crops.

Limited use ol exlernal inputs
Inorganic fer t i l izer  use is  l imi ted be-
cause of various socio-economic and
other factors (Weeraratna & Morrison
1989). In Western Samoa, for example,

A Samoan showing dadap, lhe leayes ol which are
applied lo laro as mulch. ll dadap is regularly
haryested oyer several years, external (organic or
inorganic) lertilizers may have to be applied to
maintain biomass yields. Photo: Stanley
Weeraralna.

annual ferti l izer use averages around
5.0 kg/ha and in Tonga about 10 kg/ha.
This is not enough to maintain soil fer-
t i l i ty ,  and y ie lds decl ine under cont inu-
ous cropping. When taro was grown on
the same land for the third time in West-
ern Samoa, the yield was about 50Zo
lower than in the first year. In order to
maintain yields, etfective use of a
greater quantity of external inputs is
necessary.

However, excessive application of ex-
ternal inputs can also cause problems.
For example, application of an excess
of inorganic nitrogen ferti l izer may re-
tard nitrogen fixation. lt wil l also cause
eutrophication and groundwater pollu-
tion, an important consideration in
atolls where the fresh water supply is
l imi ted.

More biomass needed
lf organic matter is used as ferti l izer,
large amounts (20-30 t/ha) may have to
be applied. To have a continuous sup-
ply of biomass for this purpose, it may
become necessary to replenish the soil
nutrients that are removed with the bi-
omass. For example, dadap produces
about 10 kg biomass per year which can
be used as organic manure. What
would be the level of biomass produc-
tion of a dadap tree if i t is regularly har-
vested over several years? Will i t con-
tinue to supply the same amount of nu-
trients? We have no answers to such
questions but, with depletion of soil nu-
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t r ients,  the amount  of  b iomass oro-
duced by dadap p lants and thei r  nutr i -
ent levels wil l probably decrease. To
mainta in the level  of  b iomass produc_
t ion,  i t  may become necessary to apply
inorganic and/or  organic fer t i l izers as
an external  input .

Increasing nitrogen fixation
Ni t rogen is  a major  in ternal  ( local )  input
appl ied to crops in  the form of  organic
matter .  Ni t rogen f ixat ion depends on
many soil factors such the presence of
the appropr iate inoculum and pH, phos-
phorus and molybdenum. ln  the Cook
ls lands,  farmers appl ied azol la  to thei r
swamp taro fields. After a few weeks,
most  o l  the azol la  turned p ink because
of  lack of  phosphorus in  the soi l .  Azol la
wi thout  enough phosphorus Coes not  f ix
atmospher ic  n i t rogen in any apprecia-
ble amount. To make the process of ni-
trogen fixation more efficient, applica-
tion of external i nputs such as phospho-
rus and l ime may be necessary.

Enriching organic matter
Very often, farmers in the South pacif ic,
especia l ly  in  the ato l ls ,  use carbon-
aceous organic mater ia ls  such as
shredded coconut  logs on crops.  Be-
cause these mater ia ls  conta in much
carbon, they may even retard crop
growth.  Mix ing carbon-r ich organic ma-
ter ia ls  wi th some inorganic n i t rogen
fer t i l izer  would make the organic mate-
r ia ls  more benel ic ia l .  A lso,  when or-
ganic manure is  appl ied,  i t  has to be
mineral ized for  the crops to obta in the
stored nutrients. This prccess can be
hastened by mix ing in  a smal lamount  of
inorganic fer t i l izer .

Compost takes a long time to form
when materials such as sawdust or
wood ash are used. Composting can be
speeded up by mix ing some inorganic
fer t i l izer  wi th the mater ia l  to  be com-
posted.

Trace element deficiencies
Deficiencies of trace elements such as
i ron and manganese of ten occur  in
p lants growing in ato l ls ,  main ly  be-
cause of  h igh soi l  pH.  Apply ing local  or-
ganic manures wi l l  not  be ef fect ive,  as
the speci f ic  t race e lements wi l l  a lso be
def ic ient  in  these mater ia ls .  In  a s tudy
carr ied out  in  Tuvalu (Caiger  1986),  ap-
p ly ing t race e lements as inorganic
sal ts  increased y ie lds in  a number of
crops.

Dealing wilh acidic soils
In many of  the volcanic is lands,  so i l
acidity results in retarded plant growth
and low y ie lds.  Appl icat ion of  cora l
sand and/or  l ime as an external  input
can overcome this problem. In coastal

areas, coral sand can be regarded as a
local input.

By having a mix of external and inter_
nal  ( local )  inputs,  the maximum bene_
f its of the local resources can be
gained.  Resul ts  of  s tudies in  the South
Pacific indicate that a mixture of local
and external  inputs gtves economtc
yie lds.  r

Stanley Weeraratna
School  oJ Agr icul ture
Univers i ty  of  South Paci f ic
Alafua,  Western Samoa

Relerences
- Asghar,  M. & Tuivavatagi ,  N.  1985. An est i -
mate of  natural  fer t i l i ty  of  a soi l  in  Western
Samoa and i ts  degradat ion on cul t ivat ion.
Alalua Agr icul tural  But tet in 10 (3) :  1-12.
-  Caiger,  S.  1986. Crop research on atol l
so i l s .  (M imeo ) .
-  Sanchez ,  P .A .  1976 .  So i l  managemen t  i n
shi f t ing cul t ivat ion areas.  In:  proper l ies and
Management of Soils in lhe Tropics. John
Wi l ey  &  Sons .
-  Weeraratna,  C.S.  & Morr ison,  R.J.  19g9.
The fer t i l izer  s i tuat ion in the South paci f ic .
Proc.  IFA-FADINAP Regional  Fert i l izer  Con-
ference,  Cai  rns,  Austra l ia.  y  o l .  2:25-42.
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Fertilizers and
sustainable agriculture
Sustainable agriculture on the inferti le
t ropical  so i ls  of  Afr ica is  impossib le
without the addition of ferti l izers. Man-
agement of land for farming follows 3
stages. First, the farmer is a destroyer
of soil ferti l i ty. Each year, he crops the
land and exports the grain and plant bi-
omass. In the next stage, man is a con-
server of soil ferti l i ty when he begins to
recognize the importance of returning
crop residues to the soil and using crop
rotations. In the final stage, man be-
comes a builder of soil ferti l i ty, princi-
pally by the application of ferti l izers.

0rganic matter

The use of chemical ferti l izers in no way
downgrades the importance of ma-
nures and other organic materials.
However, manures do not serve as new
sources of nulrients. At best, manuring
is a means of transferring nutrients
from one field to another. Mil let or
maize slraw grown on a phosphorus-
deficient f ield cannot serve as a source
ol this element when the straw is ap-
plied to a crop. Moreover, the notion
that manure is af ree resource is not en-
tirelytrue. Mostfarmers do not produce
crop residues for the purpose of restor-
ing soilferti l i ty. There are often compet-
ing uses such as for fencing or as a
source of fuel or fodder. Therefore, pro-
ducing enough res idue for  d i rect  appl i -
cation or for composting is, in itself, a
challenge to the small farmer. A high
yield induced by ferti l izer application
translates into high grain yield as well
as high straw and root yield.

Can the small farmer afford fertilizer?
How can small farmers with l it i le cash
who operate in diverse, complex, risk-
prone areas use ferti l izers? Only
through research can we provide the
farmers with basic information on effi-
cient, effective and profitable ways to

use ferti l izers, about the right type and
quantity of lerti l izers to use for each
soil, crop and cropping system. Wher-
ever possible, use of suitable local
sources or local fabrication of ferti l izer
products must be encouraged.

Biological nilrogen f ixation
The use of crop rotations involving le-
gumes can reduce the need for mineral
nitrogen ferti l izers, which have a ten-
dency to acidify l ightly buffered soils.
However, the capacity of legumes to fix
nitrogen depends on the existence of
suitable soil conditions, e.g. absence of
water stress, absence of extreme acid-
ity, adequate supplies of phosphorus
and molybdenum (Ganry 1980).  Only a
small fraction of the phosphate ferti l izer
applied to a crop is taken up by that
crop. Monitoring the fate and form of the
residual phosphorus is necessary to
enable farmers to take advantage of the
residue, thereby reducing their ferti l-
izer input in subsequent years. The bulk
of soil nitrogen, phosphorus and sulfur
is  in  organic combinat ion.  Learning the
processes of carbon loss and quantify-
ing the rates of organic matter decom-
position provide clues as to how farm-
ers can derive benefits from the use of
crop residues and manures. r

Reference
- Ganry, F. 1980. The importance of cultural
methods to increase the quantity of nitrogen
fixed by a groundnut crop in the Sudano-
Sahelian zone ot Senegal. In C.R. col l  (ed.),
Organic Recycling in Afrlca, FAO Solls Bulle-
tin 43: 168-175.

Davld Parbery, Managing Director, Interna-
t ional Fert i l izer Development Center, p.O.
Box 2040, Muscle Shoals, Alabama, USA.

IFDC is a nonprofit organization concentrat-
ing on increasing food production in the troo-
ics by improved fertilizers and fertilization
practices through research activities, train-
ing, information dissemination and designing
development plans for fertilizer sectors.
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Producing organic food is nol easy, as
shown by CETDEM's experience. But also
ma*eting organic food can be a problem.
ls a premium price feasible? Will only the
rich benefit? Discussion has slarted on
quality conlrol, marketing, pricing and
exporting ol organic food and how more
people could benefit. ILEIA invites you to
share your view on lhese issues.

Our organic farming
expef lenGe ran siew Luans and Gurmit sinsh

The CETDEM Organic Farm was estab-
lished as a community farm open to all
Malaysians, but particularly youths and
children. The farm tries to cultivate a
feeling of appreciation of farming, while
contributing to the national effort to be
self-sutficient in food. lt allows develop-
ment and application of ecologically-
sound farming practices and use of re-
newable energy sources. A practical
learn ing envi ronment  is  prov ided for
children, so that they are mentally stim-
ulated and appreciate the dignity of la-
bour .

Our molivalions

We or ig inal ly  "went  organic"  in  an at -
tempt to extend the concept of seeking
harmony in communi ty  l iv ing toseeking
harmony with nature through farming.
We gradually came to a broader real-
ization that organic farming is a practi-
cal way of addressing some major en-
vironmental problems. We regard or-
ganic farming as restoring the l inks be-
tween Man and Nature, producing food
at minimum expense to other l i fe-
forms, be they earthworms or birds.

0ur experiences
We started in 1986 on a 0.5 acre plot at
Subang New Vil lage. However other
plots around us were heavy users of
agrochemicals, which drifted into our

ln i t ia l ly  we had d i f f icu l ty  in  br inging
the farm produce to potential custom-
ers in Petaling Jaya. We had to lug it in
big sacks one kilometre to the bus ter-
minal and take two buses. With the pur-
chase of a mini-van in early 1988, we've
been able to deliver our produce virtu-
ally to the doorsteps of some of our reg-
u lar  buyers.

At the moment, we concentrate on
vegetable farming bnd rearing chick-
ens for eggs, as our most viable op-
tions. The choice of vegetables is influ-
enced by seed availabil ity, soil condi-
tions and customer preferences. How-
ever, the variety of vegetables we grow
has increased with time, as our know-
how has improved and better tools and
land have become available.

As we had diff iculty attracting volun-
teers, we decided to employ part-t ime
and daily helpers with funds provided
by Bread for the World. However, turn-
over is large, as many of the local vil-
lagers find the work too hard.

0ur achievements

The CETDEM farm has demonstrated
that a variety of vegetables can be
grown in Malaysia without chemical
pesticides, despite the many pests and
vested interests opposed to this form of
farming. We have achieved this by in-
tercropping (e.9. leafy vegetables with
legumes),  crop rotat ion,  companion
crops, pest-repellant plants (e.9. mari-
gold), composting and use of soil con-
di t ioner  ( "bokashi" ) .

The farm has also demonstrated how
the natural equil ibrium of the soil eco-
system can be restored through or-
ganic farming.  We do not  buy any chem-

The CETDEM Organic Farm encourages childlen lo
come on weekends and holidays to learn about
living and working in harmony with each other and
faming in harmony wilh nalure. Pholo: Berlus
Haverkorl.

ical ferti l izers. The main external input
we buy is chicken manure from nearby
poultryfarms. We don't yet rear enough
chickens to supply enough manure
from our own farm. The compost is
made up ol layers of green cuttings,
chicken droppings and soi l .  The
"bokashi" consists of chicken drop-
pings,  f ishmeal ,  o i lcake and soi l .

The farm has succeeded in introduc-
ing numerous Malaysians to the advan-
tages (in terms of health and taste) of or-
ganically grown produce. We have run
workcamps for adults and outings for
chi ldren (general ly  in  the age range
9-12 years) .

Our disappointments

Nevertheless, we are disappointed with
the slow progress of the farm, particu-
lar ly  in  achiev ing f  inancia l  se l f -
sufficiency. In addition, only few Malay-
s ians are wi l l ing to work wi th us or  g ive
us support.

Vegetable farmers in Malaysia are
large consumers ol pesticides, and
those in the Cameron Highlands are
particularly notorious. Their produce
has sometimes been rejected by the
Singapore Government because of ex-
cessive levels of pesticide residues. We
hear that some are beginning to switch
to Integrated Pest Management. Re-
search in  IPM hasonly justbegun in Ma-
laysia; research in organic farming has

F I tarm and contaminated the irrigation
f I water for our crops. We therefore
fr | shifted to a new site at Kg. Paya Jaras,( ' )  I  

- " " - - -

] | almost 2 km from the nearest commer-
2 | cial vegetable farms and screened by
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yet to begin.
A real challenge has been to over_

come the Malaysian publ ic 's  l imi ted
awareness of organic farming and the
health quality of its produce. We had to
persuade people to try organic food,
and many do not see justif icit ion for the

higher  pr ice.  Some st i l l  emphasize
product appearance. Others see no
need to change since they feel they
have suffered no i l l  effects from chem-
ically grown vegetables. But news
items like Singapore rejecting vegeta_
bles boost our sales.

Our hopes

Naturally we hope there'l l  be greater
public interest and support for organic
farming in Malaysia.  We also hope to
become self-sufficient within the next
few years. Perhaps the participation of
people from the Department of Agricul_
ture and MARDI (Malaysian Agr icu l_
tural Research and Developmeni Insti_
tute)  in  ourApr i l  '1990workshop 

isasign
of awakening official interest in organic
farming. Atthe workshop the Malaypian
Organic Farming Network (MOFAN)
was formed to collect and exchange rel_
evant  in format ion on organic farming,
and increase interest in and awarenesl
of  organic farming in Malaysia.  The
Consumers Association of Taiping
(CAT) and the Institute for Communiti
Education in Sibu have joined MOFAN.
MARDI has confirmed its participation,
and otficial response from the Depart_
ment  of  Agr icu l ture is  awai ted.

Tan Siew Luang and Gurmit Singh K.S.
CETDEM Organic Farm
Petal ing Jaya,  Malaysia

In answer to lLElA,s question whelher agrochemical
sales are male-oriented, Tan Siew Luan!, managel
of CETDEM Organic farm, replied: "Most
agrochemical purchases are by men bul lhere are
also women who manage farms, from purchasing
agrochemicals lo marketing produce. Agrochemical
sales have nol increased inequilies belween men
and women, nor haye they eroded the position ol
women. Mosl men accepl and respecl women who
prove lhemselves to be capable.,' pholo: Berlus
HaYerkorl.

(E
I.IJ
F
r.lJ

a
=
UJ
z

lu

#gfffi,ff*f[u"'''
*,r *;;;i*l**m* # ame

,,' tO ',pradrr.og,;Cnougtl food.to ' feoUr,,the-i r g io*inc pop u tatio$e-; if rcfrern-
,,',,ical:pe$licidcs. .and,f$rtiii*om lare:
ft oJ: ucEd. :in$r'm ing? lWi,t . ptoU uc-
, tion.eo$ls,,ihereasel $o rnsah.ltliCt

*.trffi ar:e'uo1 ryt'ne retb h
' ',' ln O-c,v'elopeO' cortntries; inireas"
, ing,antff.Cneg$,Of ,,tha narrntUt ,et ,'ln*;X'ri?fif;f#:-St;T#ffi '
1 rnand,for, rofg€nio,,teoO, !h,meiar,
, fi€re1$,'no=leClSlailon,Settingstin-'ffiii3'#ffi?r11iflri3 '
, there,aie,,tolerance' lirn,its,, lpr c€i*
,tain, tokiC Ctter,nical residUes in,,

fis*+#*n**mrs#
lH-ffffi j#il"l;tri*f,l*tg;;
,their, grains; .vegetdhlee and,,frujii. ,::mmrnand,a.,pl'emiurn,O-fibe;, but :,
,Stere, ,i$,no ,oigeni2e{,'rn*ttet fbr' ,
$lem;, Of ,latc;.there has bten'.tal*',
ahout cieatlng,ia netwOi*rht coop.
:aisqrle ..s1or,es,,for ]rnarkCiing : sf-:
$anic,,fo-odi :,Moet,, s-rnall+c6le,Ei, :
danic {arrnars. FE_{l.,theii titiita. arrU.,, :

ffiTtfr#,sffiffi,?3t
miurq$i,'iaer ar,e,.cua not tot tridtrei,
:cO*ts::of-rpioductio.n, gut rlther to. ,
rdcognition oi, bettCr. ,gu-aiitrl Ati , ,
though:pfgdt***: pbr ul;f, Et ed; :,
.tmdar '6i,gahie' tairn;ng:,*ey- 5t,

'''mafginally, |qsg :1hanr: under.icon*,,
, 've,3tIonaf , tarming;,:the,,iarrng**
: lqe : Ssr , unit foad,,is, r,,oue$ty: the
,, :$arne:'bn :f,qqoUtit Ci' Ioureil exeen-
i .ditgf€,,,bnr inpfis, and StS, lneiirne,,
:from,cornpanibherops: :: '1, . ;, r

, :,, ll Shb$diesr,6 .6a*lCit,: i*puts.:,.: r afid,othei, :financjel,lnCCr*t|vai: for,
t conv€ritionsl,tarrning, *ia r,*ttlt':.,,,',,dfa*f[ it,.svilll,tboffie,t,rnarg, :Gc6.l,,,

,fiH

i;*#i* ;**'.i*.*' 
'

,

F,f,offiotef_oce#
cons, r fl rnpfig, n ;,,,o,t :
or;9,f, fiiG : :€,,|(pO lt,erlops-+ilirt#

:,gOtluG.tS. - ip*ftly,ip9qaue$, less .iC
,,, k-n0wn' Sbo .tilref,n: fhst" Al*:,f#
.caffie,i oI ,l, nOrnict ,pieesuris

..Wh io{r.*lrbid ffi fe'spe nding on:ex;'fftr*;fiffi'lif,''n*ff;
.iiliififfiiffffiili'ffiil:#-4tiffir*,fr!ffil
ffiJ!ffiiTffi#*ifilffii'#
,v,elopi1rgl, 'eouhrriw; . ccffc*i,,l,tba;i
tq)fd il, f il0€, 'ba.n'anas. : eUba,i;,, rna*-

1$otii ,av-6hado-s; e* a.:,Te:
,,day;,E0iop-e,lmports,sueh,pfoUuCG,t.gf#'ls'f';Hfi lffil'f:i,ff #
,Nicar.aguar. b,*eniion' i$ei a ,rey,r;'
. Q,frbn,',th e, igqqlp'eopla: don I *ho* :,
Wtere afi d, ts, *trorn, ih a, b' rmuc,t, I s
rSaldir W{ | I I exporti ng lof gahic:,prod",
uct$ . q96orfle: : :*n*"*Otnr, 6s:r:,[i.
.seryg$ tfiel rich?,, aevetopmer* .af ,
,or,"gF niib, : farr,ni rl g, r,nofins : h ol,,on ly,,
fiaw: wfi)4$ :in .Froduc,ticnl bBt alsb:,
: f iol t f  ! ta1p1,in,fg4l6; : , : :11 : rr:  : , , , ,1, i ,

.r,A n$r't,wty,lnl traUe,eOufd,appty:ir,
ncrrr., prirciple:,:, Guaranlee.,l,thii,,'a,,,
srqatt:lllpercehtag€,, : ot, lc*rofied-,
rlifqqtedorgatie $roduCiion ii rolC,,,
Iffi|ly,r,;1..*Csseribls 'B.rieea. fi- : ,

. rr, nanGi ng' :, th iq lo,y-v. ' pl', ice w6uf d ;be
' r.guar,a-ntee_d: by rthe:, hith, r,lnterhar

,, tionel, bulyrih$po*er: tfie:cost oi*le,
r,'.p4ic€ ' dffterCfico,,tor,,the,mcaltvr,
l:::'$QhsUfiFd :: : pioduci: :r :would,, ba
l.,gg4*d to.me priqo,,oi.thb,axpo*ie
.',:F.lrCI-d$Ck,lf . s"g;,.1{0q bage,,ol ;olr-
i g{r$c.$-offee,are .sxpgrted, at.,USb

is0. ech;,1 0.,bass: tt6lql,coutclbe,
.iso.ld,.,tocal..tradCis r'* tt$b,s0
-riq, sf,!!,i allowing:::ttlemi ta,,sett,,i1, lf ,
l ffive..,,g*eeS,,',,r61tl,WouiA
,,'rrfl$,, #n..,lh+t,Sr$i'999: bage,,n'ow avait*',
.,,8b{e.,,ffi ,,,exBort,,, wou,H. eoet' Ug'lffi*Sl:.ffi '

e$.,'rTffi ..#,autCi,.altow, nxlr*eir,

tmm*f'*'3 ,
f ,ise.r,l/.,ice$,tand:ccontiiiiie lif€I l '.,:,,,, ' :

october rsso r 23



ffiKEEP ROtLTNGffi
ffi

Maize farmerst
informal R&D
Research and Development (R&D) is
done nol only in the lormal system. A
case study ol maize growing in two
villages on the Adja Plateau of Benin
showed how farmers do their own R&D.
Constant Dangegnon and Jan Brouwers
give two examples and discuss the
implications for formal research and
extension.

Constanl Dangbegnon and Jan Brouwers/
86nin

In D€kandji vi l lage, the farmers have
"terre de barre" soils and maize crops
often suffer from drought. Looking for
ways to minimi2e risks, farmers exper-
iment with different varieties. One
farmer, called a "good farmer" by the
other vil lagers, divided a plot into three
subplots of different ferti l i ty status,
knowing the previous rotation on each
of them. His informal trial involved two
local late-maturing varieties "Bogan"
and "Djongbo" and one early variety
"Carderbafo". His trial had three aims:
to obtain a quick maize yield to shorten
the food shortage period, to have maize
for storage, and to minimize drought
risks. He sowed "Djongbo" on the over-
cultivated subplot because he had
noted that it is well-adapted to poor
soils and farmers who grew it in the
1977 drought had few problems. He
sowed "Carderbafo" on the subplot af-
ter oilpalm fallow because, as he said,
this variety "l ikes good conditions". He
sowed "Bogan" on the subplot ferti l-
ized last year for cotton growing. He ob-
tained the expected results and was
pleased even with the "Djongbo" yield
on the poor subplot.

In  Dadohou6 v i l lage,  maize is  grown
on f looded c lay soi ls  ca l led "kome" in
Adja. Here, farmers try to sow maize
quickly to avoid flood impact, but the
method is not satisfactory. One "good
farmer" of Dadohou6 stressed that "the
secretof having enough maize is to pre-
dict early f lood in kome". To do this, he
observes oilpalm behaviour in kome: if
the tree suffers f rom drou ght j ust belore
the first wet season. he assumes that
"water is very far underthe soil", so the
probabil ity of early f looding is low, as
the capacity of the ground to absorb wa-
ter is high. Lastyear (1989) he predicted
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Maize variely erperimenls a(e common in inlormal
R&D by Adia lamers. Herg maize is being
haruesled in Dadohoue, Benin. The lransport lrom
the lield to lhe slorage is a lask of women and
children. Pholo: Jan Erouwers,

an early flood and made trials in kome
with three maize varieties: "Bogan"
(4.5 ha), "Carderbafo" (0.75 ha) and a
local early-maturing variety "Gbog-
boui" (0.75 ha). His first two aims were
the same as those of the Dkandji
farmer, and the third was to identify the
variety best adapted to flood. Indeed, in
the first wet season, kome flooded
early, as predicted. After harvesting,
the farmer compared maize yields per
"katchi" (ca. 0.625 ha) and cob size of
each variety. As a result, he eliminated
"Gbogboui" (not f lood-resistant, small
cobs) and kept "Carderbafo" (more
flood-resistant, big cobs) for early con-
sumption and "Bogan" (flood-
resistant) for storage.

Meanwhile - formal R&D
While Adja farmers are conducting in-
formal R&D with several maize variet-
ies, the extension service CARDER
thought that one improved maize vari-
ety (Pirsaback, called "Carderbafo" by
larmers) would be enough. The outsid-

ers assumed that the Adja farmers'
problems are over-population, de-
creasing soil ferti l i ty and uncertain
rains, which cause temporary food
shortages and can be handled, in the
case of maize, with one variety. Thus,
the major preoccupations of research-
ers and extensionists are to increase
maize yield per hectare, shorten the
growing cycle and advise farmers how
to use ferti l izers. Adja farmers are
aware that the improved maize variety
br ings h igher  y ie ldsthan the local  ones,
but is it compatible with their aims?

Agro-ecological conditions of plots,
labour availabil ity and access to exter-
nal inputs differ between farmers. In
these diverse and complex conditions,
their objectives cannot be only to in-
crease maize yield per hectare. Pre-
venting food shortage by producing
early maize, good storage qualit ies,
low demands for external inputs, and
l imi t ing r isks f rom drought  or  f lood are
also important to farmers. To realise
those objectives, Adja farmers use sev-
era l  var iet ies such as "Bogan",
"Djongbo" and "Gbogboui"  and in-
clude CARDER's Pirsaback.

Farmers reaclions to new varieties

Adja farmers are not passive receivers.
They crit ically evaluate new varieties.
Many Adja farmers have found out that
improved maize varieties are not
drought-resistant, require ferti l izer or
ferti le soil, do not store well, or are even
unsuitable for consumption. They mod-
ify some innovations through informal
research to generate an intermediary
technology based on both external
knowledge and their own knowledge.
By' verifying introduced varieties in
their own trial plots and, where suit-
able, f itt ing it into the appropriate niche
in theirfarming system, farmers playan
important role in technology develop-
ment. As one farmer told us: "lt 's on the
old cord that one knits the new one".

lmplications lor research and exlension
In the past, researchers and extension-
ists have often not considered the rel-
evance of farmers' knowledge. The ex-
tension service could play an important
role in identifying farmers' knowledge.
Consider farmers as partners in devel-
opment requires some flexibil i ty in ex-
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tension service management in order
to facil i tate the transfer of farmers'
knowledge in research and extension
networks. Farmers' concepts for soils,
climate, parasites, diseases etc. could
be as a basis for extension activit ies.
Researchers could identify some farm-
ers' technologies to test or to improve
before transferring it to extension ser-
v ice.  To th is  end,  they should v iew the
extension service as an intermediary in
identifying farmers' technologies and

not  l imi t ing i t  to  being.an in termediary
for technology transfer. Farming sys-
tem researchers can also pay more at_
tention to identifying farmers' technol_
ogies and experiments rather that just
test ingint roducedtechnologies.  I

Constant Dangbegnon and Jan Brouwers
Faculte des Sciences Agronomiques
Universit6 du B6nin
8 .P .284
Cotonou/B6nin.
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susceptible to attacks of rodents, in-
sects such as weevils and mites, and
micro-organisms such as bacteria and
mould, as well as to dessication.

This is  an area in  which we have no
ready answers. Can we not admit our
limitations and seek collaboration with
farmers to find solutions together? Can
we not admit that we have nothing bet_
ter to otfer them in yam production?
Would it not be possible to adapt the rich
body of knowledge which they already
have, re-organize it for a larger-scale
extension programmes and, together
wi th the farmers,  bui ld  upon thei r
knowledge to help them solve the prob_
lems they have not yet solved?

Traditional farmers have evolved
what can truly be called an "Appropri-
ate LEISA" for their yam industry. Why
not admit that we cannot beat them at
thei r  own game? I

David Millar
Tamale Archdiocesan Agricultural pro-
gramme, Ghana
Present address:
Department of Extension Science
Agricultural University
P.O. Box 8130, 6700 EW Wageningen
The Netherlands
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Gan we ever beat the
tradition al yam farmer?
Appreciating indigenous knowledge is
difficult for many development workers,
as they have lo admit that they are not the
experls. David Millar illustrates this with
lhe example of yam farming, an example
which is probably typical for all of West
Alrica.

David Millar/Ghana

For some of  us work ing in  agr icu l tura l
development, detailed analysis of ex-
isting farming systems which reveals
the ingenuity of traditional practices is
disquieting. lt threatens whatever we
think we have to offer in the form of ag-
r icu l tura l  innovat ions.

It is not by chance that research insti-
tutions in Ghana and other agencies try-
ing to increase agricultural productivity
have avoided or played down develop-
mentof the stem tuber: yam (Dioscorea
rotundata). This is one of several exam-
ples which give rise to the above-
mentioned anxieties.

For about 80%o of Northern Ghana.
60% of the Brong Ahafo and 40% of the
Volta Regions of Ghana, yam is a tradi-
tional food crop. Over70% of the people
cherish it as fufu (pounded yam),
mashed yam, cooked yam orfried yam.
Despite this role, the crop has received
very l itt le attention from research and
extension, although opportunities exist
for export to neighbouring countries
and to Europe. One need not look far to
discover the reasons for this negli-
gence.  l t  is  s imply a mat ter  of  running
away from lack of scientif ic answers to
increase present yam yields and to
solve the storage problems. Storage
losses are as high as 80% within 4
months after harvest.

Yam size

Traditional farmers are convinced from
long years of practice that tuber size is
closely related to the organic matter
content of the soil. This is evident in the
practice of Wunlinsi farmers in North-

ern Ghana, who can increase the size of
yam tubers from an average of 2 kg to
about  10 kg (normal ly  done for  agr icu l -
tural shows or farmers' days) simply by
digging a hole in  the ground,  f i l l ing i t
with organic matter (decomposed crop
residue)  and bui ld ing the mound on th is
hole. Otherwise, normal cultural prac-
tices are carried out, and a tuber weigh-
ing 6-10 kg is harvested. This partially
explains why farmers rapidly rotate or
carefully select humus-rich soils for
yam production.

Slorage

Their  major  problem is  s tor ing the crop
so that it survives the 6 months between
yam harvests. Yams are particularly

Yams are an importanl lood crop neglected by
scientisls, who haye no answers lor increasing
yields or solving storage problems. Here, a
lraditional slorage hut in Northern Ghana. pholo:
David Millar.
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Famous floating gardens
threatened
The chinampas, a system of floating
horticullure, was developed by peasants
and has endured for centuries, Now, an
exploding rale of urban growlh could
mean ils end. Chinampero farmers and
concerned scientists are fighting for the
survival ol the chinampas.

Juan Jimenez Osornio

For centur ies,  the h ighly  product ive chi -
nampas, known to tourists as the color-
fu l  " f loat ing"  gardens of  Xochimi lco,
have supplied the capital city, whether
Aztec, Spanish or Mexican, with food
and f lowers. These remarkably durable
gardens,  actual ly  man-made is lands in
shallow lakes, continued to operate de-
spite pre-European conflicts, the dev-
astati ng Spanish-Tlaxcal an conquest ol
Aztec Mexico, major swings of popula-
t ion and changing lake levels.  But  now,
rapid ly  growing urban demands for  wa-
ter, land and sewage disposal sites are
threatening thechinampas as never be-
fore -  i ronical ly ,  just  when the wor ld is
desperately seeking productive, sus-
tainable agroecosystems like the chi-
nampas to feed the sti l l-growing popu-
lat ions.

Planning strategies for survival

To assess the threat to chinampa sur-
vival and to plan strategies for their
preservation, a workshop was orga-
nized by the Maya Sustainabil ity
Project of the University of California-
Riverside and four Mexican institu-
t ions:  CIESAS-INAH, l lA-UNAM,
GEDEAC, and UAM-Xochimi lco.  The
meeting came just in time. The latest
threat to the chinampas has been un-
derway since the early 1950s, when
Mexico City began taking water from
the chinampa region. Treated water
was to be returned but, apparently, the
quantity and quality are inadequate for
the needs of the system.

The demands of the powerful, expand-
ing metropol is  could s ignal  the end for
the chinampas. But courageous action
by the chinampero farmers, bolstered
by growing world concern, influenced
the Mexican government to declare the
Xochimi lco chinampa region a Wor ld

ffi -{,ff-#H,#i#-i-ifl eJ,F:#ffi::fl ;ug#5H.ffi #"H.g"-s'#

Heritage Site. This far-sighted action
brought new life and activity to the re-
g ion .

Concerns of scientists and farmers

In the workshop, J. Parsons and M. Car-
men Serra gave overviews of archaeo-
logical research in the chinampa re-
gion. Raised beds supporting f ields and
houses seem to have been in general
use as early as 1500-1000 B.C. The ecol-
ogy of the aquatic environment was re-
viewed by T. Rojas, and J. Jimenez O.
and several other scientists examined

The chinampas or so+alled "lloating" gardens ol
Xochimilco are man-made islands in shallow waler.
This cenlury-old horlicultural system is now
endangered by exploding urban growlh and
pollution. Source: The Ecologisl 1987' in: Relurn to
the Good Earth, Third Wotld Network, Penang'
Malaysia.

horticultural practices. S. Otto and B.
Canabal presented an overview of the
chinampa system within the wider con-
text of the economy, markets and ex-
pansion of  Mexico Ci ty ,  whi le  E.  Man-
cil lo reviewed the history of the water
works and associated problems. Chi-
nampero farmers themselves pre-
sented their perspective on the history
and current  s i tuat ion.

Plans for  rehabi l i ta t ing the
Xochimi lco chinampa region were pre-
sented by FAO and chinampero organi-
zations, and were discussed by Mexico
City government off icials. Unfortu-
nately, the official plan is under review
and was not presented. Publications
from the workshop wil l be forthcoming.
For information, write to: r

Juan Jimenez Osornio
Botany and Plant  Sciences
Univers i ty  o l  Cal  i lorn ia-Rivers ide
Rivers ide.  CA 92521. USA.
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(Lef11ghin"*pa plblg at Tiahu.ab; Federal District, Mexico. (Above)
croqs.section o{ a chinarTrpe ThB Chinampqs have been noted lor
"thei r', beauty,, lrreir: pqocubii-tiit; iheir d6togical sounoniis, ano
lor. the lvay in which lrqdittonal farming praclices have bben
qlai nlatned : arnongst th€ Chinarnperos.
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Farmerst knowledge as
line of defence
Feeling that the present discussions on
local knowledge syslems deserve some
hislorical perspective, Jan Douwe van der
Ploeg pleas for a more careful
consideration of what is actually being
done by "bringing rural people and local
knowledge inlo research".

Jan Douwe van der Ploeg/Netherlands

Boats were floating long before
Archimedes discovered his law on up_
ward forces. Similarly, agriculture was
practised and developed by farmers
long before agrarian science was insti_
tutionalized. And even since its founda_
t ions became f i rmly establ ished.  i t  is
st i l l  impossib le to understand agrar ian
development as a mere derivation from
scientif ic progress. This, notwithstand_
ing the factthatthe actors involved (sci_
entists, extension ists, agri-busi nesses,
state officials) believe, for obvious rea_
sons, that such is the case. For them.
Sl icher  van Bath 's  d ic tum st i l l  goes:
they are so convinced of their own su_
periority that they only see "seas of
darkness around them", and they see
themselves as "br ingers of  l ight  in to
this darkness". The increasing affinity
between science, on the one hand. and
agribusiness and state apparatuses, on
the other, have merely strengthened
th is  wor ld v iew.

From Columel la ( the f i rs t  Roman
agronomist) into the late 19th century,
agrarian sciences developed as classi_
cal agronomy. That is, they consciously
located thei r  gear ing point  in  the h ighly
heterogeneous farm practices then
known, practices seen as ever so many
expressions of local ecology. local
knowledge, and the interests and oer_
spectives of local people. "Art de la lo_
calit6" became a concept that relerred
both to local knowledge and to classical
agronomy, i.e. the comparative knowl_
edge of farmers' insights, experiences
and practices. As such, classical agron_
omy did much to strengthen farmers'
knowledge,  especia l ly  where i t  became
a mechanism for  communicat ion be_
tween groups of farmers.

Expropriating larmers' knowledge
Only in  the '19th century d id the " lords, '
try to formulate a "new agronomy (and
husbandry)", as a mechanism to con_
trol more effectively their "servants".
The results were, as is well known,
somewhat ridiculous (cf. van der ploeg
1989). In the 1930s and especiaily the
1950s, the foundations were laid for an_
other, more etfective rupture. Then the
essence was formed of what we now
know as "modern" technological

agrarian science (van den ploeg 1990).
One dominant and central feature of
th is  "modern"  agrar ian sc ience is  that
it implies a systematic expropriation ol
farmers' knowledge and, therefore, of
thei r  contro l  (a lbei t  par t ia l )  over  thei r
work ing and l iv ing condi t ions.  Scien_
t i f ic  designs and the technological
packages into which they materialize
normal ly  enta i l  a  speci f ic  , 'work ing
plan"  for the rura l  populat ion,  which d i f_
fers lrom the ones formulated (implic_
itly) by the latter. More often than not,
science and technology create a rup-
ture in existing development patterns
and existing procedures and reoer_
toires of knowledge. lt is thus partly
through science that farmers are expro_
priated, that their particular knowledge
is made superf luous and that  thei r  la_
bour is subjected to external interests
and perspectives. lt is in this particular
arena thatfarmers (not only in the Third
Wor ld but  a lso in ,  e.g. ,  the Nether lands)
increasingly say: basta, up to here and
no fur ther .  That  is ,  they draw a l ine of
defence to protect their own essential
interests and perspectives. Their "local
knowledge" is  a pr imary mechanism in
the bui ld ing and maintenance of  th is  de-
fence line. Farmers' knowledge is not
just a neutral set of knowledge to be ex-
changed for  or  " in ter l inked" wi th what-
ever different set of knowledge. lt is a
"weapon of the poor" (Scott 19gS).

Some fundamental questions
.  The technological  agrar ian sc iences
have fa i led dramat ica l ly  in  thei r
"project" to "modernize" Third World
agr icu l ture.  Having neglected thei  r  own
past and given a persistent, definit ive
and structural adieu to farmers, knowl-
edge, they now claim that the farmer is
to be put  f i rs t .  "Br inging rurg l  people
and local knowledge into research" is
now put forth as the utmost innovation,
as the pall iative for a set ol deformed re_
lat ions.  ls  i t then,  apar t f rom al lsubstan_
tial differences in knowledge-
generating procedures and reper_
toires, really feasible to suppose that,
through s imple "network ing, , ,  some
"on-farm research" and some "partic-
ipation", this structural contradiction
can be superseded? ls itfeasible to sup_
pose that  rura l  people wi l l  g ive up one
of  thei r  main defence l ines? ls  thei rcol_
lective memory, which reflects already
experienced expropriation and sub_
miss ion,  s imply to be erased?
. Should not the well-intended struggle
to consolidate and reinforce (or even
recover) local knowledge systems in
agriculture be reoriented primarily to_
ward enlarg ing farmers '  (pol i t ico_

economic) room to manoeuvre, so as to
secu!'e better conditions for further de_
veloping local  knowledge,  instead of
trying to harvest before having sown
and cultivated properly?
.  Local  knowledge- which inc ludes the
capacity to cultivate, secure sustain_
abi l i ty  and surv ive,  where sc ient is ts
and experts are unable to do so _ re_
mains one of  the main , ,weapons 

of  the
poor"- What then are we currently try_
ing to do (all good intentions apart): re_
inforce the poor and their weapons, or
complete the expropriation that "mod_
ern"  agrar ian sc iences could not  real_
ize on its own terms?

Let me be clear: I have deep respectfor
those working with dedication and cre_
ativity to strengthen farmer organiza_
tions and local knowledge. But I have
equal ly  deep mist rust  in  in ternat ional
agencies, jet-set consultants and com_
fortable scientists now preaching the
benefits of l inking local to scientif ic
knowledge systems. I can only advise
the former to del ineate more c lear lv
how they differ from the latter, i.e., to
construct their own lines of demarca_
t ion and defence. r
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Synergy and strength through
networking
AOOitionat nutrient inputs may be
necessary lo build up biomass to inlensily
nutrient recycling and increase plant
produclivig. Are exlernal inpuls also
needed, at least initially, to help build up
momentum in exchanging informalion,
generating ideas and strengthening
polilical advocacy among people
promoling Low-External-lnput and
Sustainable Agriculture (LEISA)? Bertus
Haverkort and Gil Ducommun, as
representatives of the Dutch-based
network ILEIA and the Swiss-based
network AGRECOL, present oul
philosophy, inilial experiences and policy
of suppoiling nelworks.

The search for more sustainable agri-
cultural systems is more than just a
search for alternative farming tech-
nioues.  Innovat ions are a lso needed in
the social organisation of development.
A key concept in this respect is synergy:
the in teract ion of  ind iv idual  e lements in
a system which support each other
whi le  s t r iv ing to achieve thei r  own ob-
jectives. The result is that the whole is
more than the su m of the parts. Synergy
wi th in an organism is  the essence of  l i fe
and is closely related to health; if the
synergy of  an organism decl ines and
the whole does not receive the support
of its constituent parts, it suffers, gets i l l
and may die. ln modern society, syn-
ergy appears to be very weak.

What is social synergy?

Social synergy is the result of people
cooperating in such a way that each
participant benefits from the coopera-
tion. According to Russell (1984), max-
imum social synergy can be achieved
when:
-  there is  a common spi r i tua l  at t i tude
with emphasis on self-development,
personal growth and an awareness of
interrelatedness within the universe;
- there is great diversity in people and
interests:
- the objectives ol the individual are in
harmony with the needs of the system
as a whole.
Synergy is a basic requirement of all in-
it iatives, pressure groups and net-
works of  l ike-minded persons a iming to
change exis t i  ng s i tuat ions.

Bertus Haverkort and Gil Ducommun

f i  | volved in conventional agricultural de-
- r  I  ve lopment ,  i .e .  promot ing "modern"

Largely unperceived by people in-

farming systems based on Western sci-
ence and technology,  numerous indi -
viduals and groups are working toward
evolv ing and promot ing LEISA systems
and have s i lent ly  bui l t  up a weal th of  ex-
perience. However, ihey are often not
aware of each other's existence. In
other words, there is a need for net-
work ing.

What is networking?

A network is nothing magic. lt is any
group of  ind iv iduals who have adopted
some system of interaction: exchange
of information and/or goods. A network
can be a formal system, but it can also
be a more informal system of exchange
which emerges spontaneously as the
need and opportunity present them-
selves. Networks are generally centred
around a par t icu lar  domain.  A person
can be member of different networks at
the same t ime.  s ince s/he is  involved in
different domains in which exchange of
information or goods is required.

Indiv iduals jo in a network on a volun-
tary and individual basis as they share
common values or norms. Networks
are flexible and not hierarchical: lead-
ership,  i f  ex is t ing,  is  on thb basis  of
election and/or charisma. A network fa-
cil i tates; it does not control or domi-
nate. Networks emerge spontaneously
andlor can be established in a formal
process but, also in the latter case,
there is  no b luepr int for thewaytheyare
formed and the way they function.

Workshop of Tamil Nadu Nelwork on Ecological
Agricullure held in Februaty 1990 lo discuss luture
aclivities to. suppod LEISA. On lhe righl,
Ghandimathi Venkelraman, AME, lndia: on lhe lett,
Bertus Haverlkorl, lLElA, The Nelherlands, Pholo:
Coen Reilnljes.

Types ol nelworks

Farmers' networks. Although often not
perceived by conventional extension
services, farmers generally belong to
several spontaneous and informal net-
works. A good example is the network
of cassava growers in the Dominican
Republ ic  as descr ibed by Box (1986).
The farmers adopted a system for ex-
changing in format ion,  p lanning and
evaluat ing exper iments,  and exchang-
ing p lant ing mater ia ls  and market  op-
portunities. Their networks function in-
dependently from the networks of ex-
tension services, researchers or trad-
ers.

Networks of NGOs and/or GOs in cer-
ta in areas or  countr ies.  Al though many
non-governmental organisat ions
(NGOs) and governmental organisa-
t ions (GOs) funct ion in  re lat ive iso lat ion
or in competit ion with each other, there
are also good examples of networks.

In the case of ACDEP (Association of
Church DevelopmentProjects) in north-
ern Ghana, some 30 NGOs have joined
a formal network. In the course of its
more than 15 years of existence,
ACDEP has gradually extended its func-
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t ions and now encompasses quarterly
meetings of the project managers,
when current farming problems are as_
sessed,  exper iences exchanged and
jo int  p lans made.  The NGOs organise
joint staff trai ni ng, have thei r own news_
letter, have radio connections for better
communicat ion,  and approach the do_
nor agencies in  a coordinated wav.

Such a network does not  ex is t  in
southern Ghana,  and the need has been
expressed there to establish one. The
fo l lowing steps were taken:
-  forming an ad hoc commit tee of  4 d i f_
ferent  NGOs to take the in i t ia t ive in  set_
ting up a network; it was found that the
init iative must be taken by more than
one NGO in order  to show that  the
movement is  broadly based and in_
tends to inc lude NGOs of  d i f ferent  de_
nominat ions;
-  formulat ing a prov is ional  s tatement
of intent to form a network;
-  ident i fy ing possib le par tners for  the
network and inventor is ing ex is t ing ex_
per iences,  resource mater ia ls  and ex_
pert ise wi th in these par tners;  these
data were used to make a register of po_
tent ia l  network members;
-  organis ing a regional  workshoo to
const i tu te a network and formulat ino
proposals for activit ies that can be car--
r ied out  by the members on thei r  own
strength,  as wel l  as proposals that  need
external  funding.

LEISA networks in  Tami l  Nadu and the
Phi l ipp ines have gone through s imi lar
steps. The inventory of experiences
and expert ise in  the phi l ipp ines re_
vealed that  a substant ia l  number of  in_
i t ia t ives and programmes are under_
way.  More than 100 organisat ions indi_
cated that they are aCtive in promoting
LEISA by research,  t ra in ing,  extension
or other activit ies. The inventorv re_
vealed the tit les of more than 20b re-
search act iv i t ies,  50 t ra in ing pro_
grammes and 300 publ icat ions,  exten_

sron mater ia ls  and comics.  This inven_
tory provides an excellent basis for
fur ther  s t rengthening the mutual  l ink-
ages,  coordinat ing the act iv i t ies and
document ing and d is t r ibut ing the ex is t_
ing exper iences.

The network in Tamil Nadu has started
with some 30 NGOs. lt is expected that,
in  three years '  t ime,  some 100 oroani-
sat ions wi l l  have jo ined.  A comm]t tee
has drawn up a proposal that has been
sent  to an in ternat ional  funding agency.

In the Northwestern Region of
Cameroon,  a NGO known as SASH-IC
(Susta i  nable Agr icu l ture and Sel f -Hel  p-
lnformation Centre) was established af-
ter the 7th IFOAM Conference in Oua-
gadougou,  Burk ina Faso.  SASH-lC has
been eager to have permanent and se-
rious contacts with agencies in
Cameroon and Africa and has been co-
operat ing wi th AGRECOL and ILEIA a l_
ready in  the f ie ld of  in format ion ex_
change.

Regional and international networks.
Examples are IFOAM ( lnternat ional
Federat ion of  Organic Agr icu l tura l
Movements) ,  SAN (Susta inable Agr i -
cultural Network, Asia) SAN (Seed Ac_
t ion Network) ,  PAN (pest ic ide Act ion
Network) ,  ELC (Envi ronmental  L ia ison
Commit tee)  and ENDA (Envi ronnement
et  Developpement du Tiers-Monde).
Also ILEIA can be considered as a g lo-
bal network.

The names and addresses of 39 such
networks can be found in the publ ica_
t ion Towards Susta inable Agr icu l ture
publ ished by |LE|A/AGRECOL in Mav
1 988.

Ecological larmers and represenlalives ol
organizalions concerned with ecological larming
meel lo exchange experiences and ideas. One ol
lhe iwo representalives lrom ILEIA was Coen
Reijntjes. Photo: Berlus Haverkorl.

Networks of networks. lf the various
networks could exchange experiences
by mail, exchange staff, exchange doc_
uments,  and adopt  s imi lar  and compat_
ible systems for documenting and stor_
ing thei r  in format ion,  dupl icat ion of  ef_
forts could be avoided and greater
moral  support  could be achieved.  Both
AGRECOL and ILEIA would l ike to con_
tr ibute to the emergence of  such an in_
ternational network of networks. Init ia_
t ives are being taken to avoid duol ica_
t ion and compet i t ion v ia the establ ish_
ment  of  the pan-European AGRINET.

Supporting existing or emerging networks
As there are many different types of net_
wort(s, experiences in supporting net_
works vary greaily. Numerous private
vot  untary organisat ions (pVOs),  NGOs,
donor agencies and exis t ing networks
nave establ ished pol ic ies and devel_
opeo ways to support existing or
emergtn9 networks for  LEISA.

AGRECOL supports  ex is t ing or
emergtng networks through informa_
t ion col lect ion and d is t r ibut ion;  publ ica_
t ion and documentat ion;  fac i l i ta t ing
contacts between indiv iduals and inst i
tu t ions;workshops;  and help ing to bui ld
up Informat ion and Communicat ion
Centres on Susta inable Agr icu l ture in
Africa and Latin America.

, t  : ,#

ILEIA and AGRECOL prefer  to  support
ex is t ing or  emerging networks in i t ia l lv
on a "smal l -scale"  basis .  This  , " "n"
that  f i rs t  the "p i l lars"  in  the respect ive
countr ies (or  wi th in a country,  as is  the
case in India)  must  be st rong enough,
before carrying the heavy roof of anln_
ternat ional  umbrel la  organisat ion.
Also,  i t  seems easier  to  bui ld  networks
in the same ecological  zones.  This is
being done through the ILEIA Newslet_
ter readers, the Regional Contact per_
sons (RCPs),  the "smal l  l ibrar ies"  pro_
gramme, and d i rect  support  g iven to
emergtng networks in  the form of  moral
and professional  support ,  minor  f inan_
cial contributions as seed money, and
l ink ing wi th other  organisat ions/  net_
works.

The a im is  not  to  bui ld ' 'AGRECOL net_
works '  or  ' lLElA networks '  but  to  io in
hands in help ing to establ ish autono_
mous 'LEISA networks ' ,  by support ing
init iatives as they are identif ied Oy oui
par tner  organisat ions.

Risks and perspectives

The effective development of networks
may be d i f f icu l ton accountof  numerous
traps we can fall into:

Centralism/clientelism. Networks 
"r" 

l a*
basical ly  nei ther  h ierarchical  nor  cen_ l3
tred around one leader or patron. f.fet_ l9
working provides an opportunity to lzt
break away from the existing patronl lS
c l ient  re lat ionship st i l l  ex is t ing in  tne l f
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North/South (donor/recipient) system.
Of course, emerging networks find
themselves in  a g iven sociopol i t ica l
context with constraints l ike competi-
t ion and differing interests. Yet, net-
works provide the challenge to
st rengthen hor izonta l  communicat ion
and cooperation between individuals
and groups wi th in regions,  i r respect ive
of  thei r  l inkages wi th pol i t ica l ,  re l ig ious
or  donor organisat ions.

Dogmatism/bureaucratism. Although
LEISA seeks to formulate a different set
of  pr inc ip les and methods,  i t  should not
lead to dogmatic and narrowly defined
concepts.  The wor ld is  changing and we
can bui ld  up and accumulate our  learn-
ing exper iences in  a constant  d ia logue
wi th real i ty ,  f ind ing new inspi rat ion and
new ideas by integrating new concepts,
new theories and experiences. Etfec-
tive networks avoid huge administra-
tive burdens and bureaucratic over-
growth and rather try to work (at least
in i t ia l ly)  in  an in formal  way.

lsolationism/exclusivism. Ecolog ical ly
sound and susta inable agr icu l ture can
learn from and be connected with sev-
eral different sources of innovation. Or-
ganic farming,  b iodynamic agr icu l ture,
permaculture, natural farming, eco-
farmi ng, low-external-i nput farming, i n-
tegrated larming, LEISA, etc. What's in
a name? What matters is that the most
relevant elements ol each source of in-
formation be examined and used, if
considered appropriate.

lf the potential role of networking is fully
uti l ised, a powerful system for bringing
aboutchange may emerge.  Al l iances of
indiv iduals work ing in  the same di rec-
tion can increase the power of the
movement toward more people-
centred and ecologically-oriented
agr icu l ture.  l
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SASH-IC is a NGO known as Sustain-
able Agriculture and Selt-Help Informa-
tion Centre based in the North Western
Region of Cameroon. l t  was establ ished
after the 7th IFOAM Conference in Oua-
gadougou, Burkina Faso. SASH-IC as-
sists women in consumer pre-
cooperatives and makes the farmers
aware of the dangers,of chemical fert i l -
izers and pesticides, the way they have
been used in Cameroon. They are en-
tering the acquisit ion, production and
dissemination of information on sus-
tainable agriculture, sel l-help and the
environment in general.  SASH-IC is
eager to have contacts with l ike-minded
agencies in Cameroon and Afr ica.
Conlact: Kevin Ngwang Gumne, SASH-
lC, P.O. Box 5175, Bamenda,
Cameroon.

RESEARCH METHODOLOGIES AND
APPLICATIONS FOR PACIFIC ISLAND
AGROFORESTRY was the title of a
workshop, held 16-20 July 1990 on
Pohnpei lsland, capital of the Federated
States of Micronesia in the western
Pacif ic Ooean. l t  was sponsored by
ADAP (Agricultural Development in the
American Pacif ic),  USDA Forest Ser-
vice, Pohnpei State Department of Con-
servation and Resource Survei l lance,
and the College of Micronesia Land
Grant Programs. The workshop concen-
trated on the study of indigenous agro-
forestry systems, which have proven to
be an etfective means of food produc-
t ion in the Pacif ic, using l imited re-
sources while remaining ecological ly
and economical ly sound.

As a result ol the workshop, the Pa-
cific Agroforestry Network (PAN) was
establ ished to increase communication

Nelworking creates synergy, like doing farmwo*
logelhea, You can achieve more as a group lhan on
your own. Cooperalion in sloring maize for drying
in cenlral Nigeria. Pholo: Ann Waters-Bayer.

between researchers and others work-
ing in agroforestry in the Pacif ic. Bi l l
Raynor, College of Micronesia Land
Grant Program Researcher (Agrofor-
estry), was appointed Network Secre-
tary and Tom Cole, USDA Forest
Service/Honolulu, was appointed Assis-
tant Secretary. A semi-regular newslet-
ter wi l l  be published.
To receive the PAN newsletter or a
copy of the proceedings of the work-
shop, contact: Bi l l  Raynor, COM Land
Grant, Box 1179, Kolonia, Pohnpei,
F .S .M.96941.

AT-SOURCE is a quarterly magazine
publishing art icles on technology and
development for and by local organiza-
t ions in the Third World. The Seotember
issue contains a mini-special on the
possibi l i t ies of computers for develop-
ing countr ies: information exchange
(modem and networking), access to
intormation (CD-Rom and databases)
and the choices one has to make in
purchasing computers and printers. In
two project reports, the difficulties fac-
ing the introduction ol computers in
Benin and Mozambique are described.
Further art icles are about the evolut ion
from a "prolect approach" to an " inst i-
tut ional approach" by NGOs, soi l  and
water conservation projects in the Sa-
hel, the r isks of and alternatives to
using pesticides, and the development
and introduction of a r icefan-thresher.
An extensive l ist of references and
recommended l i teratur€ is included.
AT-Source is publ ished in English and
French.
Inlormation and a tree issue can be
obtained from: Editorial Staff, AT-
Source, P.O. Box 41, 6700 AA Wagenin-
gen, The Netherlands.

THE AGROECOLOGY PROGRAM/UC
EXTENSION offers a 6-month Appren-
t iceship in Ecological Hort iculture (1

5 l
g I AGRECOL is an information and networking
6 | centre for sustainable agriculture in Afr ica

i | lt*if lT""ii:i^111:::""' :1:,::I:'_"j"
fr | trum, CH-4438 Langenbruck, Switzerland.
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April - 27 September j 991 ) at the Farm
and Garden, U.C. Santa Cruz. Emoha_
sis is on hands-on learning with in_
struction in organic gardening methods
(soi l  fert i l i ty, cult ivat ion, composting,
propagation, irr igation, greenhouse):
cult ivar requirements (vegetables,
herbs, f lowers, fruits); pest and disease
considerations, and marketing. Applica-
t ion deadline is 5 December 1g90: cost
us$ 1.000.
For further informalion, please write:
Apprenticeship, Box A, Agroecology
Program, University of Cali fornia, Santa
Cruz, CA 95064, USA.

MSC. PROGRAMME IN ECOLOGICAL
AGRICULTURE is offered by the Agri_
cultural University of Wageningeri,  The
Netherlands. l t  varies in duration from
one to two years, depending on level of
education and work experience. After
some compulsory subjects in analys_
rng,  es tab l i sh ing  and deve lop ing
ecological ly-oriented agricultural svs_
tems, students are free to choose oiher
related subjects. To obtain the Masters
oegree, students have to complete their
studies with a 6-month research project
and a thesis on any subject deal ing
with sustainable development.
Write to: Dept. ol Ecological Agricul_
ture_, Attn.:  C. van Veluw, Haarweg 333,
6709 RZ Wageningen, The Netherlands,
Fax 31-8370-84575.

ECOLOGY AND FARMING iS the t i t le of
a new international journal launched by
the International Federation of Organic
Agriculture Movements (IFOAM) at the
Budapest Conference in August 1990.
The goal is professional diaiogue
across language barriers about re_
search and practice related to sustain_
able agriculture and agroecology. The
art icles are in English with Frenin anO
Spanish translat ions; original reports
and news from French_ and Spanish_
speaking regions are brought in the
respective languages. The f irst issue
focuses on marketing of organical ly
grown products. The journal wi l l  ao_
pear quarterly; subscript ions cost DM
32 / US$ 20 | UK pounds 12 / FF 120 not
inc lud ing  a i rma i l ing .
For more informalion, contact: IFOAM,
c/o Oekozentrum lmsbach, D_6695
Tholey-Theley, Germany

THE THIRD WORLD NETWORK, an
international network based in Malav_
sia, has just launched a monthly maia_
zine enti t led Third World Resurgence. l t
aims at giving a Third World perspec_
tive to issues such as envtronment.
health and basic needs, and interna-
t ional pol i t ics and economics. Contr ibu_
tors are Third World journal ists, re_
searchers and pol i t ic ians. Annual sub_
script ion rates for 12 issues are US$ 15
surface mail ,  US$ 30 airmail  for Third
World individuals and groups, and
more for the rest of the world.
l f  you are interested in gett ing a sample

WNETWORKINGffi
issue, contacl: Third World Network, g7
Cantonment Road, 10250 penang, Ma_
laysia.

IBSRAM, the lnternational Board for
Soil  Research and Management is di_
recting more attention to the possibi l i_
t ies of "alternative agriculture, '  in the
tropics, including conservation t i l laoe
and no-t i l lage techniques, contour
planting, integration of tegumes into
cropping systems, and management of
nutr ients by seeking site_appropriate
balance between organic matter and
chemical inputs. In addit ion to their
widespread Asian activi t ies, IBSRAM
has recenily establ ished a land devel_
opment network coordination off ice in
Afr ica.
The address is: AFRICALAND, 04 Bp
252, Abidjan 04, Republic of Cote d,_
lvoire. Headquarters: IBSRAM, p.O.
Box 9-109, Bangkhen, Bangkok 10900,
Tha i land.

THE INTERNATIONAL TRAINING
CENTER ON ptc HUSBANDRy wii l  be
conducting i ts third International
Course on Pig Husbandry from 23 Au_
gust to 13 December 1991. The pro_
gramme, organized by the Agricultural
Tra in ing  Ins t i tu te  (ph i l ipp ines)  in  coop_
eration with Barneveld College (The
Netherlands), is oriented toward , 'back_
yard" pig raising. l t  prepares extension
workers and agricultural teachers em_
ployed by government and nongovern_
mental inst i tut ions in the Asian and
Pacif ic region to work together with
backyard raisers in developing appro_
pnate technologies based bn low exter_
nal inputs. Emphasis is on workshops,
f ie ld  t r ips ,  and "hands-on, ' t ra in ino  in
breeding, hygiene and disease orJu"n_
t ion ,  hous ing  and care ,  management
and nutr i t ion, as well  as economic as_
pects of backyard pig raising. Deadline
for  app l i ca t ion  is  1  May 1991.
Further information can be obtained
from the Training Coordinator, lTCpH.
P.  O.  Box  1 ,  Marauoy ,  L ipa  C i ty ,  ph i t ip_
prnes .

CALL FOR INFORMATION ABOUT
TREE-PLANTING tN CtTtES. Research
and development of si te_appropriate
land use planning has concentrated on
rural areas. However, urban areas of
developing countr ies often develoo
without management plans, or well_
planned urban centres are encircled bv
unplanned suburban areas. In these
urban and peri-urban areas, the deteri_
oration in l iv ing condit ions is also re_
lated to the deg!.adation of natural re_
sources. Woody vegetation remains
indispensable to provide food, fuel_
wood and raw materials. Disapppar_
ance of vegetation affects all city dwell_
ers, mostly direcily the resource_Door
ones. The dramatic increase in urban
populat ion in developing countr ies with
corresponding need for food, fuel and
shelter cal ls for the design of strategies
in which forestry plays an important
role.

A study, commissioned by the Euro_
pean Commiss ion ,  w i l l  examine kev
issues in urban forestry and indicaie
the range of possible successful ao_
proaches to tree planting in urban ar_
eas. The European Commission would
be happy to learn from your experi_
ences and ideas.
Contact: Guido Kuchelmeister, Urban
Forestry Consultant, Hauptstrasse 26.
D-7918 l l lert issen, Germany (Fax +49_
7303-41626).

DEVELOPING A SUSTAINABLE
WORLD,
the Fourth International permaculture
Conference, 10-15 February 1991, Kath_
mandu, Nepal is st i l l  going to happen
(see ILEIA Newsletter j /90, p. 33). The
conference wil l  be hosted by the Inst i_
tute for Sr,stainable Agriculture Neoal
(INSAN), GPO Box 3033, Kathmandu.
Nepal. Tetefax: (977)(01) 524509; Tetex:
2439 ICIMOD Np. For detai ls on the
costs, contact INSAN in Nepal.

FAO-RAPA (Regional Off ice for Asia
and the Pacif ic) can be tr ied to get lree
copies of publ icat ions l ike: Mineral or
Organ ic ,  Organ ic  Recyc l ing  in  Ind ia ,
Use of Cereal Straw for Increasrno
Crop Yield, Small-scale Integratej
Farming, Management of Or anic Re_
cycl ing, Compost Technology, A Man_
ual of Rural Compostino.
Ask: Mr. F.J. Deni, FAO:RApA, Matiwan
Mansion, Phra Ati t  Road, Bangkok
10200, Thailand. r

WANTEDffiffi#ffi
I  work wi th INADES and would l ike some
quant i tat ive and qual i tat ive data on com_
parat ive analysis on farms (convent ional
and organic/ t radi t ional  ones in the same
area) of  West Afr ica,  g iv ing energet ic
"check-up",  labour "check-up",  environ_
ment impact .
N-onny Bamba Zahiri, 08 B.p. 8, Abidjan
08, lvory Coast.

Since we are interested in C.ochroleuca
for crop and post-harvest protection and
as a green manure,  we would be verv
grateful  i f  someone could give us a shal l
quant i ty  of  seed for  propagat ion.
Peler Wise, Forests for people, 35/32 St.
Ri ta 's Road, Mount Lavin ia,  Sarvodava
Road, Tanamalwi la,  Sr i  Lanka.

In our area we have a farmers,  c lub cal led
DHARITRt ("The Mother Earth"  in San_
skr i t ) .  We organize educat ional  lectures
on organic farming and permacul ture.
Recent ly,  two members of  our c lub under_
went a permacul ture t ra in ing at
Penukonda, A.p. ,  India.  This month we are
organiz ing permacul ture t ra in ing in our
area. We are interested in the exchanoe
of indigenous seeds and we need helo- tor
natural  pest  contro l .
R.S.  Pat i l ,  Shiva,  Behind prasad Lodge, At
post Hombat 582204, Tq. Gadag, Fhar_
wad, Karnataka,  India.  I
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TOP s
A few authors have written directly
about how to blend external inputs with
local inputs and techniques, the subject
of lhis Newsletter. Usually, howeyer,
this process is considered indirectly,
often under the rubric ot sustainable
agricullure or, in the USA, alternative
agriculture. Therefore, I have consid-
ered both types of work fair game for
my Top 5.

##ti  E.U. van Weizsacker, M.S. Swam-
fr#.$J inatnan and A. Lemma (eds), New
Frontiers in Technology Application -
Integration of Emerging and Traditional
Technologies. Proceedings of the Ad
Hoc Panel of the United Nations Advi-
sory Committee on Science and Tech-
nology for Development, Los Banos,
Laguna, The Phil ippines, 13-16 Dec.
1982 (Dublin: Tycooly International
Publ.,  Ltd.),  '1973,271 pp. (paperback).
This book contains 30 papers, ranging
from the summary report ol the Ad Hoc
Panel, to special ists'  descript ion of
categories of technologies (e.9., mech-
anization, aquaculture, robotics, for-
estry, biotechnology) to accounts by
various United Nations agencies of
their related activi t ies (FAO, WHO,
UNIDO). When this was published, bio-
technology was taking off and people
were optimist ic about the UN's science
and technology init iat ives. So the wise
reader will be cautious about outdated
inlormation. Yet this is a classic refer-
ence, direct ly examining how to blend
technologies. lt deserves reading for
that reason, serving as a helpful re-
minder of our history.

$ff i f  Miguel A. Alt ier i  (with contr ibu-
H*iS t ions by R.B. Norgaard, S.B.
Hecht, J.G. Farrel l  and M. Liebman),
Agroecology: the Scientific Basis of
Alternative Agricullure, (Boulder, Colo-
rado: Westview Press: London: lT Publi-
cations), 1987, 227 pp. (paperback).
This small  but wide-ranging book also
directly addresses the issue of blend-
ing technologies. As the chief author
states, "purposeful blending of tradi-
t ional and modern knowledge is the .
start ing point in the development of a
sustainable agriculture." The authors
provide an historical and theoretical
framework lor this discussion; sugges-
t ions on how to design and evaluate
sustainable larming systems; promis-
ing examples of such systems (many
from developing countr ies) that can
serve as models; possibi l i t ies for ap-
proaching pest, pathogen and weed
management from this perspective; and

vation Society), 1990,696 pp. (hard-
back). This volume originated with a
1988 conference in Ohio. l t  contains 40
papers in six sections: an overview,
components of sustainable farming
systems, the importance of integration,
tropical systems, policy development,
and improved ecological impacts.
These papers, with their extensive indi-
vidual bibl iographies, may lorm the
best textbook on "more sustainable
and integrated systems ol agricultural
production that depend less on chemi-
cal and other energy-based inputs."
The authors include people who have
long thought about these topics as well
as relative newcomers. As a result, the
book has a certain freshness and it is
packed with inlormation.

ffio'**4 National Research Council. Alter-
ftli,iF native Agriculture (washington,
DC: National Academy Press), 1989, 448
pp. (paperback). This book created a
storm of controversy when it was pub-
l ished. A coal i t ion of agricultural
groups published a rebuttal in 1990:
their book of 41 reviews is one-half the
size of the original.  Part of the debate
concerns analyt ical methods. Some
reviewers doubt the val idity ot drawing
conclusions trom 14 case studies. This
Newsletter's readers, however, are
l ikely to f ind these graphic examples of
technological combinations one of the
book's most useful features. lt is too
early to tel l  how inf luential the book wil l
be. But i t  comes from a credible and
usually conservative organization, and
it is likely to be the best picture for
some t ime ol where nonconventional
US agriculture has been and where i t  is
headed.

General slructure ol a farming syslem and its
relalionship with external systems (afler Briggs &
Counney 1985; in Allieri, M,A., Agroecology' 1984'

tigtYff Finally, I would suggest one au-
Hlil,# ttror, rather than another book,
whose work is worth fol lowing. Many
readers are probably already famil iar
with Paul Richards' writing (Department
of Anthropology, University Col lege,
London). lf not, you have a treat in store
for you. Richards has done wonderful ly
detailed studies of West African rice
farming. He published at least two book
in the 1980s, documenting the system's
strongly ecological base, its experi-
mental nature. and its weaknesses
(some ol which external knowledge
could overcome).

Technology is a means, not an end.
Various technologies - external or in-
ternal - can be combined in a nearly
inf inite number of ways. Currently, our
agricultural goals and methods are
undergoing i mportant shifts. Therefore,
the technological combinations and
permutations are gett ing even larger.
Under these condit ions, i t  is perhaps
predictable ( i f  unsatisfying) that we do
not now have a good, single blueprint
for blending technologies. The re-
search cited here, though, shows what
a fert i le t ime the last decade has been
for new ideas. This material is stuffed
with data, detai ls and case studies. But
the authors also rellect on the nature of
ends as well  as means, noting, in the
process, our frustrating tendency to use
technology in ways that almost ensure
important goals wil l  not be met. They
also hold out a vision: of technology
that is kind to the earth and seryes
farmers' long-term interesfs. As we
near the 21st century, we can al l  use
dreams l ike that one. I

Dr. Phyllis N. Windle
Otfice of Technology Assessment
(OTA) of the U.S. Congress
Washington DC, USA
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Gerber, S.E. 1990. Modern way ol agri-
culture and its impact on environment.
63 pp. This nice small  booklet is writ ten
in an accessible manner (with many
quotations) deal ing with soi l  fert i l i ty
and the role of e.g. composting, mulch_
ing ,  humus,  t rees  on  fa rmland,  the  cu l t i -
vator hook, Afr ican earthworms and the
inf luence of earthworms on the soi l .  l t
also describes how a farmer can
please his busy helpers
Order from the author: p.O. Box 3564.
Nakuru, Kenya.

Mort imore, M.1989. The causes, nature
and rate of soil degradation in the
northernmost states of Nigeria and an
assessment ol the role of fertilizer in
counteracting the processes of degra-
dai ion. Environment Department Work-
ing  Paper  No.  17 .
A very interesting internal publ icat ion
of the World Bank, in which the forest-
ers'  view that the environment is de-
grading because there are less forests
is questioned. Mike Mort imore argues
that there is a dearth of hard data about
effects of cult ivat ion and l ivestock keeD-
ing  on  the  env i ronment .  In tens ive  cu l t i -
vation has been practised in densely
populated areas of northern Nigeria for
many years without apparant soi l  deg_
radation, and tree density (not in for-
ests but on farms!) has even been in-
creasing in the Kano Close-Setf led
Zone. Farmers have developed a pro-
ductive permanent crop-tree-l  ivestock
husbandry system, with inorganic fert i l -
i zers  now be ing  used in  smal l  quant i -
t ies as a supplementary resource.
Order: World Bank, Environment De-
partment, 1818 H Street NW, Washino-
ton D.C.20433, USA.

Nanda, M.1990. Planting the Future: A
Resource Guide to Sustainabte Agricul-
ture in the Third World. International
A l l iance fo r  Sus ta inab le  Agr icu l tu re
(rAsA).
This publ icat ion provides a comprehen-
s ive  l i s t ing  o f  sus ta inab le  agr icu l tu re
resources and groups in the Third
World, as well  as specif ic descript ions
of the farming practices. l t  comes com-
pletely indexed by country, group and
subject based on a questionnaire sent
to 430 sustainable agriculture groups in
70 countr ies in Afr ica, Asia, Latin Amer-
ica and the Caribbean. l t  includes an
extensive glossary and l ist ing of books,
journals, videos and other media. The
information of the organizations in-
cludes goals, history, major act ivi t ies,
farming expert ise, work force, struc-
tu re ,  fund ing ,  news le t te r ,  pub l i ca t ions .
audio-visuals, meetings, information
shar ing ,  in fo rmat ion  needs,  f  inanc ia l
needs and volunteer needs. A very
useful tool to enhance networking!
More information: /ASA, 1701 lJniver-
sity Avenue 5.E., Minneapolis, MN
55414, USA. US$ 30 for Third Wortd
groups (plus postage); others: IJS$ 40
(plus postage). Checks in uS$ only.

Prager M., M. & Angel 5.,  D. 79g9. Con-
tribucion de los abonos verdes al mejo-
ramienlo de la calidad de los suelos
(Contr ibution of green manures to im-
proving soi l  qual i ty).  Produccion
Agropecuaria Campesina Doc-Esp-3.
ISSN 0121-1  145.  45  pp .
The booklet was published by the Cen-
tro Latinoamericano de Tecnologia y
Educacion Rurat (CELATER) in col labo-
rat ion with the Fundacion para la Apl i-
cacion y Ensenanza de las Ciencias
(FUNDAEC). l t  describes various green
manures  and legumes wh ich  can be
used for this purpose, and presents the
results of several years of research into
methods of green manuring and i ts
effects on soi l  improvement. A short
section is devoted to the residual and
complementary effects ol using chemi_
cal fert i l izers.
Order: CELATER, Apto. Aereo 6555,
Cali, Colombia.

Other books which can be used for
reference, i f  you can get hold of them,
but are probably too expensive to buy,
inc lude:

Chen, Y. & Avnimetech, y. 1986. The
role of organic matter in modern agri-
culture. ISBN 90-247-3360-x. Kluwer
Academic  Pub l ishers  Group,  D is t r ibu-
t ion Centre, P. O. Box 322, 3300 AH
Dordrecht, The Netherlands. 306 pp.
Price: DFL 174.90!

FAO. 1978. Organic materials as fert i l iz-
e rs .  FAO So i ls  Bu l le t in  No.  27 ,  DFL
60.50. Technical papers are presented,
among them "lnterrelat ions between
organ ic  and minera l  fe r t i l i ze rs  in  the
tropical rainforest of Western Nigeria' ,

by A.A. Agboola, and "Economrc as_
pects of the use of organic materials as
fert i l izers" by A. Duncan.
Order: FAO, Publications Division, Via
Terme di Caracal la, 00100, Rome, l taly.

Lal,  R. & Stewart, B.A. (eds). Soit deg-
radation. Advances in Soi l  Science Vol.
11 .  Spr inger -Ver lag ,  New york .  ISBN
0-387-97126-2.345 pp.

Breman, H.1990. No sustainabi l i ty with-
oul external inputs. In: Beyond Adjust-
ment: Sub-Saharan Afr ica (Afr ica Semi-
nar Maastr ich), The Hague, Ministry of
Foreign Affairs, pp. 124-134.
Henk Breman argues that the natural
production potential in large parts of
Afr ica has been overestimated. The
poputa t ion  dens i ty  i s  genera l l y  low and,
therefore, also the profi tabi l i ty of infra_
structure, including marketing infra.-
structure. However, the dominant situa_
tion is one of overpopulat ion relat ive to
the carrying capacity of the natural
resources. As populat ion grows and
agr icu l tu re  must  be  in tens i f ied ,  the
fraction of the agroecosystem which
can be exploited for food - for local
consumpt ion  and sa les  -  can  be  main-
tained and increased only i f  key factors
l im i t ing  produc t ion ,  e .g .  nu t r ien ts ,  a re
introduced into the system. ln such
row-resource areas, an integrated form
of agriculture is needed in which natu-
rat resources are optimally managed
and the eff icient use of external inouts
is  max imised.
Copies of the paper can be obtained
from: Henk Breman, Centre for Agrobi-
ologicaf Research, P.O. Box 14,6100
AA Wageningen, The Netherlands. I

The book is presented just as a begin_
ning. Agroecology is a f ield in i ts for-
mative stages: i t  is more than ecology
applied to agriculture, since i t  takes on
a cultural perspective as i t  expands to
inc lude humans and the i r  imoact  on
farming environments. The book con-
cludes by stat ing that i t  is one thing to
express the need for sustainabi l i ty and
yet another actual ly to quanti fy issues
such as nutr ient cycl ing, energy f low,
and populat ion dynamics. There is a
rong way to go, and this book gives a
cha l leng ing  cont r ibu t ion  a long the  way.

Murnyak, Dennis and Meredith. 1990.
Raising Fish in Ponds: A Farmer,s
Guide to Ti lapia Culture. Lit f le Rock:
Heifer Project International in coooera_
tion with the Evangelical Lutheran
Church of Tanzania. p.O. Box 809, Lit t le
Rock, Arkansas72203, USA.75 pp.
Th is  smal l  manua l  w i th  la rge  pr in t  and
many drawings was writ ten by lay mis_
sionaries in Tanzania especial ly for
farmers, to help them learn how to

3

ffi#NEW IN PRTNT$
Gliessman, S. R. (ed.).  1990. Agroecol-
ogy: Researching the Ecological Basis
for Sustainable Agriculture. Ecological
Studies Vol. 78. New York: Springer-
Verlag. 380 pp. |SBN 0-387-97028-2.
This is an important overview of recent
agroecological research in both the
North and the South. Part 1 deals with
basic ecological concepts in agroeco_
systems: Part 2 with agroecosystem
design and management. The contr ibu_
tors (34 in al l)  are agronomists and
ecologists who have begun to bring
their respective strengths and ap-
proaches together to address the seri_
ous problems that test the world's abi l_
ity to sustain i ts food production sys-
tems. Topics include research mgthod_
ology, theoretical aspects of crop
diversif icat ion and biological control,
low-input ideotypes, analysis of tradi-
t ional farming systems, and theoretical
explorat ions of variabi l i ty, stabi l i ty and
risks. Practical cases are reported from
Mex ico ,  lnd ia ,  Nether lands ,  USA.  Ch ina
and Tha i land.
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build ponds and raise f ish to produce
nutr i t ious food. l t  would also be uselul
to development workers as a training
tool. l t  gives only l i t t le attention to inte-
gration of f ish farming with other types
of farming activi t ies, but i t  does give
clear guidel ines for a good start with
the f ish component.

Ekachai, S. 1990. Behind the Smile:
Voices of Thailand. Bangkok: Thai De-
velopmeni Support Committee, 530 Soi
St. Louis 3, South Sathorn Road,
Bangkok  10120,  Tha i land.  197 pp ,  100
photographs. 280 baht /  US$ 1 1.00 / 7.00
pound Sterl ing.
Sanitsuda Ekachai is an outstanding
journal ist and photographer who speci-
al ises in rural development, women's
issues  and the  env i ronment .  In  her
ar t i c les ,  o r ig ina l l y  p r in ted  in  The
Bangkok Post, she serves as a medium
through which rural Thai vi l lagers can
speak to the rest of their rapidly indus-
tr ial ising country and the world, to ex-
Dress their views about how "modern-
ization" has affected them and what
they are trying to do to maintain their
society and environment. Tfre result is
a vivid oicture of the resourcefulness
and wisdom of Thai peasants.

Waters-Bayer, A. 1989. Participatory
Technology Development in
ecologically-oriented agriculture: some
approaches and tools. Agricultural
Administrat ion (Research and Exten-
sion) Network Paper 7.62 pp. Overseas
Development Inst i tute (ODl), Regent's
College, Inner Circle, Regent's Park,
London NW1 4NS, UK. Free of charge
from ODl. ILEIA or GTZ. Attn: H. Neu-
weger, P.O. Box 5180, D-6236 Eschborn,
Germany.
A second print ing was recently made of
this network paper, which is based on a
study commissioned by GTZ. l t  intro-
duces the concept of part icipatory tech-
nology development (PTD) and ex-
plores ways in which conventional and
part icipatory agricultural research can
complement each other. Some tech-
n iques  wh ich  have been app l ied  w i th in
PTD are brief ly described, and names
and addresses of relevant contact inst i-
tu t ions  and ind iv idua ls  a re  g iven.

Manintveld, K. (ed.) 1989. Sustainable
Agriculture in Semi-arid Areas, with
special reference lo the Tswapong Hills
area in Botswana. Palapye Develop-
ment Trust, Palapye, and ETC Founda-
t ion, Leusden. Palapye Development
Trust, P.O. Box 113, Palapye, Botswana
(no charges except postage).
The reader consists of three oarts. Part
1 deals with basic principles of sustain-
able agriculture, translated into two
gu ide l ines :  one focus ing  on  water  and
soil  management, and one on integra-
t ion of vegetation management and
an imal  husbandry .  These gu ide l ines
are then worked out into oractical oo-
t ions for the agroecological and socio-
economic condit ions in the Tswapong
Hil ls of Botswana: erosion control.  wa-
ter harvesting, soi l  fert i l i ty manage-
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ment, crop rotat ion, intercropping, inte-
grating trees and shrubs, pasture man-
agement, on-farm seed selection. Part
2 contains a selection of art icles and
cases i l lustrat ing the need to incorpo-
rate farmers' knowledge and experi-
ences in developing sustainable agri-
culture. Part 3 brings several cases of
practicable sustainable farming tech-
n iques  under  semiar id  cond i t ions .
Before f inal print ing, the reader was
revised by several agronomists and
development workers with ample expe-
rience in Botswana. l t  is based on a
seminar held at the Dryland Manage-
ment Farm of the Palapye Development
Trust in November 1988.

Matzigkeit,  U. 1990. Natural veterinary
medicine: ecloparasites in the tropics
and subtropics. Tropical Agroecology 6.
ISBN 3-8236-1195-X. AGRECOL, Lan-

Wil lem C. Beets. 1990. Raising and
Sustaining the Productivity of Small-
holder Farming Systems in the Tropics.
AgBe Pub l ish ing ,  549/1  So i  Sehan ikom
1 Phaholyothin 32, Bangkhen, Bankok,
Tha i land.  Or :  AgBe pub l ish ing ,  P .O.
Box 9125, 1800 GC Alkmaar, Nether-
lands.750 pp. ISBN 974 85676 13. US$
65.

How to raise and at the same t ime sus-
tain the productivi ty of tropical farming
is the central question in this compre-
hensive handbook. The points of depar-
ture are the whole farming systems,
their history, their operation, their inter-
actions with the world around them,
and changes required in the l ight of
raised expectat ions and populat ion
oressu re.
The monograph is divided into two
parts. First,  the scene is set by describ-
ing  the  cond i t ions  under  wh ich  fa rming
is practised in the tropics, with c6apters
on physical and human resources and
on exogenous factors affect ing farming
systems. The three chapters of the
second part comprise a lucid, practical
review of the main tropical farming
systems and an outl ine of interventions
which can lead to further development
of a farming system.

Throughout, reference is made to
sustainabi l i ty, referr ing not only to envi-
ronmental but also economic and social
dimensions. Between the l ines, one can
read that Beets is rather pessimist ic
about the prospects for truly sustain-
able development, since i t  requires
many changes in development thinking
and he seems to feel that those
changes wil l  not come about in t ime.

In addit ion to more concern for the
environment, the book advocates more
consideration for the farmer's view-
point rather than modell ing develop-
ment projects around the requirements
of bureaucrats, pol i t ic ians and funding
agencies. Also advocated are self-

genbruck & Verlag Margraf, P.O. Box
105, D-6992 Weikersheim, Germany.
Besides general biological methods ol
control l ing ectoparasites (t icks, mites,
l i ce  and f l ies ) ,  U ly  Matz igke i t  b r ings
empir ical data about plant-derived
pesticides and repel lents reported over
several centuries. The aim is to recal l
tradit ions of natural control of ectopara-
sites, to show the continued potential of
this type of pest control in animal hus-
bandry, and to give useful suggestions
for experimentation in this f ield. Espe-
cial ly for small-scale farmers in the
tropics and subtropics, the book hopes
to encourage the use of low-cost local
resources to reduce or el iminate the
necessity lor synthetic pesticides. I

rel iance, self-suff iciency and develop-
ment within exist ing systems, rather
than adoption of western-style systems
requir ing high levels of external inputs
and know-how.

This book is unioue in that i t  can be
used both as a handbook and for gen-
eral reading. Several chapters can also
serve as a textbook, since subjects
such as agrocl imatology, rat ional crop
selection and cropping pattern develop-
ment are described in a lucid way. The
book is  a lso  un ique in  tha t  the  ap-
proach is truly supradiscipl inary and
the emphasis is always on systems,
how they work and interact.

The 150-page 7th chapter presents 23
interventions that can be used in devel-
opment pro,ects to raise productivi ty. l t
is most probably the t irst attempt ever
to describe technical issues in such a
way that they can be l inked direct ly to
agricultural and rural development
project planning. The author's exten-
sive experience in a variety of disci-
pl ines (agronomy, agro-economics,
ecology) and wide range of profes-
sional act ivi t ies (development banking,
research, project development) have,
no doubt, made this possible.

The organization of the very large
number of subjects discussed must
have been a mammoth task. but. in
general,  this lovingly produced mono-
graph is well  presented. l t  is clear and
concise and can be regarded as a valu-
able resource for al l  those involved in
agricultural development in the Third
World, for practi t ioners, students, re-
search workers and government off i-
cials at various levels. I

Narong Chomchalow
Former Vice-Chairman of the International
Board for Plant Genetic Resources (IBPGR)
770 Phahonythin 32
Bangkhen, Bangkok 10900, Thailand
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ILEIA AYEWS
CONTRIBUTIONS

This column presents a selection of the
art icles received by ILEIA for publ ica_
tion. Because of the space, choice and
timing of Newsletter themes and the
nature of the contr ibutions, not al l  of
them wi l l  (soon)  be  pub l ished.  But  we
list them here so that interested read_
ers can request copies from us. Of
course, the authors are free to publ ish
their art icles elsewhere. Al l  these art i_
c les  have been inc luded in  the  ILEIA
library, so the experiences and
thoughts won't get lost

David, P.M.M. 1990. The burning neem
scourge in India. The neem tree i tself  is
no exception to pest infestat ion. This
art icle gives an insight into a neem
pest cal led tea mosquito bug, Helopel_
t is antoni i ,  and how to protect neem
seed l ings .  (Tami l  Nadu Agr icu l tu ra l
Un ivers i ty ,  Entomology  Dept . ,  Ind ia ) .

Punyawardena, G. 1990. Agriculture in
Sri Lanka: a deep-rooted malaise.
Farmers are now in debt because of
buying fert i l izers. Agricultural develoo_
ment is reviewed historical ly as a pe_
r iod  o f  d iscouragement :  r i ce  c rop  vs
cash crop. Withdrawal of tert i l izer sub_
s idy  is  seen as  a  b less ing  in  d isgu ise
and a golden opportunity to switch over
to an own agricultural system (Swarna
Hansa Foundat ion ,  Deh iwa la ,  Sr i
Lanka) .

Raynor, B. 1990. Adaptation to the Atol l
environmenl: cement taro patches. This
art icle describes farmer experimenta_
t ion  and innovat ion  w i th  a  new techno l_
ogy of growing taro in cement tanks to
dea l  w i th  the i r  harsh  env i ronments .  e .o .
t idal waves, typhoons, salt  water intru-
s ton ,  e tc .  (Agr icu l tu ra l  Co l lege o f  Mi_
crones ia ) .

Rengifo Vasquez, G. 1999. peasant
experimentation. This art icle describes
some features of Andean culture, e.g.
the world as a l iving enti ty, rel igiosity
and agrocent r i c  cu l tu re .  A lso  h ioh_
l ighted is how peasants learn (oral
tradit ion and contemplative activi ty)
and how they experiment (pRATEC.
Peru) .

Velusamy, R. 1990. Neem products for
r ice insect pest management. Farmers'
knowledge about neem, how they use
neem, and col laborative research of
Tami l  Nadu Agr icu l tu ra l  Un ivers i tv  and
lRRl  i s  descr ibed (Tami l  Nadu Ag i icu t -
tural University, Entomology Dept.,
Ind ia ) .

Watts, R. 1990. The spinach tree: a
multi-purpose crop for semi-arid areas.
Su i tab le  c l imat ic  and so i l  cond i t ions  o f
Moringa oleifera are described as well
as tts multiple uses (21 are listed, with
some practical information), manage_
ment aspects and i ts potential in Afr ica.
Gwembe Va l ley  Agr icu l tu ra l  M iss ion ,
Zambia.

Nerv statf with lLElA. From the left: Ann Walers-
Bayer, Marika van den Brom, Wietse gruinsma.

STAFF CHANGES

Since we printed the ILEIA staff ohoto_
graph last year, there have been a few
changes. Bea van Burgsteden has left
us, and Marika van den Brom now ad_
ministers the Newsletter subscript ions.
Johan van der Kamp is leaving in Octo_
ber to work with Weltfr iedensdienst in
Gu inea B issau,  bu t  w i l l  f in ish  the  reg is -
ter of ILEIA subscribers and a reader
on Part icipatory Technology Develop_
ment before then.

Wie tse  Bru insma has  jo ined us  as
documental ist and Ann Waters_Bayer
as member of the editorial staff .  Wietse
is a Dutch entomologist with experi_
ence in beekeeping in Tunisia and inte_
grated pest management in Zambia,
and has  jus t  re tu rned f rom bu i ld ing  up
the data base for the documentation
section of the Department of Trainino in
Plant Protection in Niger, a project f i
nanced by the Dutch Ministry of Foreign
Affairs. Ann Waters-Bayer is a Cana_
dian socio-economist special ized in
l ivestock systems who used to work in
Nigeria with the International Livestock
Centre for Afr ica (ILCA) and was then
with the German Inst i tute for Tropical
and Subtropical Agriculture in Witzen_
hausen, Germany.

ILEIA WORKSHOP DECEMBER 1990
What data are avai lable on sustainable
tow-external- input agriculture, focused
on soi l  fert i l i ty management for food
crops in rainfed areas? l f  you missed
earl ier cal ls for information (see ILEIA
Newsletter 2/90, p.27) or i t  your data
are  now f ina l l y  ava i lab le ,  p lease don, t
hesitate to send them to lLEIA, Attn.
Henk Kieft or Mari jke Kater. Three stu_
dents (Nico Barning, Lies Joosten, Bart
van Kats) have started with the frame_
work for assessment and await vour
in fo rmat ion !

PTD TRAINING WORKSHOP

ILEIA is assist ing members of ETC
Foundation staff in a project on request
of NOVIB to develop modules for train_
ing f ieldstaff in part icipatory Technol_
ogy  Deve lopment  (pTD) .  Th is  i s  be ing
done in  co l labora t ion  w i th  ind iv idua ls
and organizations known for their expe_

nence in training and pTD(-l ike) ap_
proaches. The partners in this project
wil l  be meeting for a workshop ln i iol_
land in November 1990. l f  any of our
reaoers are also involved in training for
PTD and have not yet been contacted
by ETC, please send information about
your act ivi t ies to Henk de Zeeuw or
Laurens van Veldhuizen, c/o ETC, p.O.
Box 64, 3830 AB Leusden, The Nether_
lands. Anyone interested in receivino a
copy of the workshop proceedings
snoutd  a lso  no t i f y  Henk or  Laurens .

LEISA RESEARCH REVIEW

We are presenily engaged in a review
of research on low-external- input and
sus ta inab le  agr icu l tu re  in  sub-Saharan
Africa. We would appreciate reports on
expenences  in  ident i f y ing ,  des ign ing ,
tes t ing ,  ana lys ing  and eva lua t ing  LEISA
techn iques .  We wou ld  a lso  l i ke  to  hear
your vtews about research needs and
the role of LEISA research within for_
mal research systems. please send
your contr ibutions by 1 December 1gg0,
i f  possible, to: Bertus Haverkort,  ILEIA/
ETC,  P .O.  Box  64 ,3830 AB Leusden,
The Netherlands.

UPCOMING ISSUES

The fourth issue in .1990 of the ILEIA
Newsletter wi l l  be a register of al l
members of the ILEIA network who
f i l led  ou t  the  p ink  fo rms,  ind ica t ing  the i r
names, addresses and f ields of work. l t
wi l l  then be possible for you to contact
direct ly the persons or organizations
working in f ields that interest vou.

The f irst issue in 1991 wil l  be devoted
to the theme of the ILEIA workshoo in
December 1990: Assessing Low_
Externa l - lnput  Farming Techn iques
(see above).

The second issue in .1991 wil l  focus on
t ra in ing  fo r  sus ta inab le  agr icu l tu re .
Please send contr ibutions about rele_
vant training experiences and informa_
t ion  about  t ra in ing  programmes,
courses  e tc . ,  inc lud ing  t ra in ing  in  pTD
in  agr icu l tu re ,  by  15  March  1991.

The th i rd  i ssue in  1991 w i l l  focus  on
synergy, the combined action of two or
more organisms to achieve an effect of
wh ich  each is  ind iv idua l l y  incapab le .
Synergy is a key to productive interac_
t ion  in  agr icu l tu ra l  as  we l l  as  soc ia l
terms (see art icle on networking, pp.
28-9). Deadline for contr ibutions: 15
August  1991.

TRANSLATION OF NEWSLETTER
ARTICLES

Several ini t iat ives are being taken to
translate art icles of the ILEIA Newslet_
ter into French (ENDA, Senegal; Nature
e t  Progres ,  France) ,  Span ish  (Migue l
Alt ier i ,  USA), portuguese (FASE.bra_
z i l ) ,  Tami l  (Kundumbam,  Ind ia )  and
Hind i  (Gorakhpur  Env i ronmenia l  Ac t ion
Group, India). Other readers who are
translat ing ILEIA Newsletter art icles
are requested to let us know, so that we
can coordinate these activi t ies.

u.J

F
tJJ
J

3
t.U
z

ul
I

october 1990 35



READERS

Agroecology in myths

Dear Tadeu,

Thanks for your very interesting article in the tLEIA Newsletter. I am an
agenf of sustainable agriculture here in the rainforest of Equatorial Guinea.
Together with the local people, my husband and I are trying to f ind ways to
combine traditional agricultural knowledge with methods of sustainable
agriculture.

The traditional slash-and-burn methods, as pracflsed here, do not appear
to be sustainable. with current rates of clearing new fietds and the popula-
tion growth plus the impact of the tumber industry, the forest is disappear-
ing fast. lf the local people are to adapt and survive, their traditions musf
be an integral component of the adaptations. Their stories must be retold
and saved - amongst themselves, and for us from the industrial wortd.

Their myths have an important message for us all. Local seed varieties
must be preserved. Local knowtedge about ptanting schedules, crop com-
binations, pest control etc. must be heeded. Mythology is a rich source ot
this traditional knowledge that, like the forest, is disappearing fast.

ln our programme, we promote local adaptations of contoured alley-
cropping, composting and mulching, and encourage gradual transition to
intensive land use around villages and their water sources. rhe response
has been good. The people see the common sense behind the sustainable
agriculture methods, and sense their integrity as people being supported
by the encouragement not to abandon their traditionat knowrcage but
rather to combine it with new ideas.

Atter some dlscussion, we reached a "coming-together point", where the
local people's perception of deforestation met with our perception of the
global perspective of the problem. There was a grand satisfying "Aha!",
and the villagers began talking about and understanding the sistainable
techniques as a pathway to conservation of their forest - which they rightty
perceive as their very sustenance.

The villagers were interested in hearing about deforestation patterns in
other countries that met with their experience. And they were grateful for
some low-input techniques fhat they coutd imptement right away without
financial constraint, to help improve the situation

I was inspired by your article, Tadeu, to tap local stories and songs as a
means to further our understanding of the tocat people and their traditions,
and to support them to keep in touch with their own roots. I'm sorry that I
cannot yet recount any agroecology myths to you from the Fang culture
here, but you've encouraged me to delve deeper to recover these storles.

My regards,

Penny Hoover Apt.377 BATA
Equatorial Guinea, West Africa

Ed' IVote; This letter was sent to us with the request that we send it on to Tadeu catdas,
translator ol the Brazilian myth "The origin of Agriculture" and author of the article on
mythology and agroecology in ILEIA Newstetter 41g9.
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ILEIA stands lor Intormation Centre lor
Low-Exlernal-lnput and Sustainable
Agr icu l tu re .  ILEIA was es tab l i shed in  lg82 bv
the ETC Foundation and has been funded
main ly  by  the  Nether lands  Min is t ry  o f
Development Co-operation. The present
programme tunds are assured ti l l  i994.

ILEIA'S long{erm objective is to contribute to
a siluation in which Low-External-lnout and
Susta inab le  Agr icu l tu re  (LEISA)  i s :
a widely accepted and adopted as a valid

approach to agricultural development,
complementary  lo  h igh-ex terna l - input
ag raculture,

O recognized as a means to balance locallv
ava i lab le  resources  and loca l  knowledoe
wi th  modern  techno log ies  requ i r ing
inputs from elsewhere.

O 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 ,
education and extension,

a developing and consolidating its stock of
knowledge and sc ien t i f i c  bas is .

Low-External-lnput and Sustainable
Agr icu l tu re  i s  agr icu l lu re  wh ich  makes
optimal use of locally available natural and
human resources (such as climate,
landscape, soil, water, vegetation, local
c rops  and an imals ,  labour ,  loca l  sk i l l s  and
ind igenous knowledge)  and wh ich  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
ot external inputs such as mineral lerti l izers,
pes t ic ides ,  hybr id  seeds  and mach inery  i s
not excluded but is seen as complementarv
to the use of local resources and has to meet
the above- mentioned criteria of
sustainabi I ity.

ILEIA is reaching these objectives by the
es tab l i shment  o f  a  documenta t ion  cent re ,  the
publication ol a quarterly newsletter,
pub l i ca t ion  o t  b ib l iograph ies  and a  reg is te r  o f
o rgan iza l ions ,  in te rna t iona l  workshoDs and
suppor t  to  reg iona l  ne tworks  in  Th i rd  Wor ld
count r ies .

EACK COPIES
of the ILEIA Newslefier are available:
(us$ 5.00)
Vol .3 /No.  1  :  In tegra ted  nu t r ien t  supp ly
Vo l .3 /No.2 :  D ivers i ty
Vo l .3 /No.3 :  Mic roc l ima le  management
Vol.3/No.4: Livestock as part ol the
agroecosyslem
Vol .4 /No.  l  :  Mounta in  agr icu l tu re
Vo l .4 /No.2 :  Towards  sus ta inab le  agr icu l tu re
Vol.4/No.3: Participatory technology
deve lopment
Vo l .4 /No.4 :  Enhanc ing  dry land agr icu l tu re
Vo l .5 /No.  l :  D iscuss ion  on  sus ta in ino
ag r i cu l tu  re
Vo l .5 /No.2 :  In lens i fy ing  agr icu l tu re  in  humid
areas
Vol.s/No.3: Farmers' hands on allernatives to
chemica l  pes t ic ides
Vol.5/No.4: Local varieties are our source of
health and strength
Vo l .6 /No.  l :  Loca l  knowledge endures  and
grows
Vol .6 /No.2 :  Trees  and fa rmers

Also ayailable: Proceedings ILEIA Workshop
on 'Operational 

Approaches lor participatory
Techno logy  Deve lopment  in  Sus ta inab ie
Agr icu l tu re ' ,  Apr i l  1989.  US$ 7 .50  ( inc l .  p&o) .
Third Wortd readers may request i tred c6iy.

The op in ions  expressed in  the  ar t i c les  do  no t
necessarily reflect the views ol lLEIA. The
reader rs encouraged to reproduce articles
with acknowledgement.

ILEIA.
P.O. Box 54,
3830 AB Leusden.
The NetherlandsWRITE
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