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Towardsbalancednutrientmanagement

TEISA

African soils a.re being mined
of nutrients at a raPArate. In
199í, a.sPart of an effort to
s ecure pre s en t producti uity
and ensure lbe sustaína.bility
of trop ic a I1[arm i ng sy stetn s.
a consortium olAjrican and
Ihttch researc h i nstitutes
establi s be d t be N u t rtent
Monítoring Programme
( N IITM O N). tturing t be first
pbase oÍthe NITTMON Progra.mme a mu lti -di s c ip lina ry
scientific tool was deuelnPed
,o dssess nutrimt balatrces
and ec o nomic pe rformanc e
atfarm leuel Tltis tool would
later be integrated witbfarmer knowledge, TheJïrsl steP
in tltis process, a piktl Projecl
Keny* is
carried.outin
discussed in tltis issue.
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Achievingsustainabilityin the use of green manures
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Throughout the world wide
spread use is made of green
in
manures and particularl!
Iatin America- For a long
time lhis bas gone unnoliced
as little attention was giuen
to the exlent lo wltich green
manure and couer croPs
were used in traditional
sJysretns, Tea c tci ng fa nne rs
tbat green manure and
cot)er crops haue ualunble
u ses besides mai nl a ining
can belP suslqin
soilfeflilily
their wide-spread use a.nd
adoption. T-bis arTicle by
Roland Buncb Prouides a
useful ooerniew of speci'es
and. uses and. concludes that,
tttitlt tlce possibl.e exception
of oe ty int en sia elfarming
sJrsÍems. Breen manu re/'
coaer crop slstems Probítbb)
bítae the potential to be
introduced. into many, if not
mo s t. s m a I l- sc a IeJa rm i ng
slstems.
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Soilfertility management
in irrigatedrice fields
Tetls t.he story of how small-scale ricefanners
in an agricultural settl.ement scloeme in the'dry'zone
of Srt Lanka
cope uitb dtttindlirtg rice yields tbe result of nutrtent mining
utbicb has lead to tbe loss of soitfertility.
A1fter some initialIji s u c c e s sfu I y ea rs, ifa n ne r s w e r efo rc ed t o app Iy inorg n ni c
at a leuel that imperilled proÍitítbili1,.
Tben,
fertiliser
encouraged by gouerwneut ertensionists,farmers
began to
expertment witb &dapting tlteirfanning
systent Tltese
experirnents - incorporating
rice straut into thefields,
usittg green manures and Sesbanfui rostrata - are reported
lcere. Altltougb some encouraghtg results baue been obtained, much utork remains to be done.

T8
Toolsfor soil and waterconseruation
Report s on p articip íttory
research and extension in
Ihe soil and uater conseraalion measures being taken
Ín southern Zimbabwe,
Fantners bante many matíues
tor u nd ertaki ng co n s e ru a tioa Ihe autbors argue tbat
higlt yiel"ds are an importnfi factor but ifan mers als o
ua.nt to mintmise off-fíeld.
dama.ge. For fartners to
t ctke t It e Írf op er fan"m
mana.gement d.eci s ion s,
botaeuer, it is necessary
for t hem ta ba.ue an understand:íng of tlte dynamics oif
tbeir enuironment otnd the
biop bysical proce s s es at
workintbeirfields.
In
order to acbieae tlois, tbe
aut ltors a.dooc ate. an extension approírcb in utbich
learning by doing, action
le arning, e xp erie nti al le ar uing and discouer! learning
pletys a aital role.

26

This issue of the ilItA Newsletter describes the experiences of
farmers and researchers who are trying to rebuild the soil fertility lost during the drive to increase agricultural production in
recent decades. Farmers who shifted to the application o[
chemical fertilisers as well as those who could nor aÍíord
these erternal inpu9 not only lost precious soit íertitity but
also their indigenous knowledge of soil fertility management.
They are now trying to rediscover the principals of traditional
agriculture ín order to make natural soil fertility management
practices part of their farming systems again.
Thisedition of the Newsletter contains a
wide range of articles hom 'analysing
nutrient balances'and the 'use of green
manures and rice síraw' to'recycling
organic household waste'. Beside the
technical articles there are also articles on
'parti cipato tech n o Iogy d eveIop m en t'
ry
and'learning and communication lools'.
On the back page readers willfind a short
description of the assessment research
ILEIAis carrying out in the Philippines.

The editors.

, f r 4 i s l h e C ( l n t K l f o r R e s e a r t : h a n d l n Í a ) r m a t i o n o n L o w - E x t e r n a l - l n p u t a n d S u s t a i n a b l el tAi sgirtilc) fut l)tjuercet .i m p l e m e n t c d b r - E T C
Netherlancls
and ri:ceivesíundingÍrom the Netherlands,Ministry
oÍ DevelopmentCooperatÍon.tt was establishcdin 19ÍJ2.tLÉt^,s
m.rn.latíl
in(rludes
the colle(rtionand exc:hange
of inÍormatiOnon the devolopmemtoÍ Low lxternal-lnputand Sustainablc
(LISA)aswell
AgrtcultLrre
.ls(!llaboral ve rcscarchin partnershipwith workinggroupsoÍ Íanrers,deve opment workefsand researchers.
ll l.lAseekstO erchange
inÍofmaliorron LtlSAbv publjshinga.luarterlynewslelter,bibliographies,
and books.ILEIADOC,
the datit b.rse.)Í i t|A'sdocLrmenta|on
(rlntre,is avalableon diskeftr:and on ILEIA'S
Homepageon Internetihttp://w.bib.wau.nl/ileia.
ILEIA's
Collabi)rative
Research
Progr.tmmef(xrLrses
on assessing
the vjabiliq,oÍ LETSA
technologvsvsteors.
Thisass,ossment
buildson
technoloS,/
developm{rfr!sclentiÍicstLrclies
.rndcapacirybuilding.Research
is takingplacein four areasof contrasting
Pafticipatory
pLrtentlal
in agrlecolOgica and sociocconomicterms:thr:drylandsavannahs
of northernChana,the high mourrtninvalle,vs
oÍ peru,
tht: humid lowlandsoÍ LhePhilippines
dnd on the semi-aridDcccanplateàu.
Ig5Á isaboutLow-l.xternal-lnptltandSLrstainableAgricLrliLrrc.ltisaboutthctechnicalandsutialoptlonsopcnt.ríarmr:rsrvhoseek
to improvepfoductivii)-af d income n an ccl ogicallysOundway.LEISA
is about the optimal useoÍ ioi:alresources.tnd natural
processesand,il necessarythe safeanclotficientuseof extcrnalifputs. lt is about the empow,ermentoÍ male and femalcÍannersand t
he com mLrnities
who seilkto build theirÍutLrre on the basesoÍ their own knorvlecige,
skills,
r,alues,cultureand institutions.
l.ElSA
is also
il[]i)Lltpartlcipatorymethodoiogicsto strengthenthe cap.rcitroÍ Íaflnersand other actors,to improveagricultureand aalaptit to changing
needsand condltions.LtISAseeksto inÍluencepoliG,Íormulationto createa condLlciveenvironmontÍor itsÍurtherdeveloDrnent.
Lll5Ais a (r)ncept,an apprcachancla politicalmessàgcat the sametjmc.

Soilfertility managementunderpressure
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Editorial
oil fertility management (SFNI) is the
basis for sustainability in every agricultural production system. Creating
favourable conditions for soil life and plant
growth, nutrient application and soil conservation are important aspects of soil fertility management. SFMis a complex issue
involving many farming practices. Each
faming system has its own unique way of
SFMwhich depends on a combination of
factors: the condition ofthe natural
resource base, the land available, labour and
capital resources and their relative price,
the history of local farming, farmers' knowledge, their motivation, skills and degree of
market orientation, the relative prices of .
inputs and, ofcourse, agricultural policy.
It is possible to identiry several broad categories of farming systems each with characteristic SFMpractices. These include
shifting cultivation and fallow systems
based on natural processes of soil fertility
regeneration; interactive pastoral and fal,
low systems based on nutrient harvqsting
by animals and fallow vegetation; integrated and organic agriculture typified by the
recyling of nutrients; and modern agriculture in which synthetic fertilisers and
mechanisation control soil fertility management. Within and between these categories
are a wide variety of practices.

Practicesare changing
SFMis not a static concept, practices are
being continually modified as conditions
change. Typical is the movement from
exténsive to intensive soil fertility management when population pressure increases
and land becomes scarce. lastJune a conference took place on Indigenous strategies
for the intensification of shifting cultivation in South-east Asia (Catns 1997).
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Based on the case studies collected for this
conferenèe, Caims developed a framework
of typologies of Indigenous Fallow
Management. This framework provides a
continuum of indigenous intensification
strategies in shiftiÍrg cultivation. Nijhof
(page 10) reports on the intensification process of the Mangyan shifting crÍtivators in
Mindoro in the Philippines. He rightly concludes that shifting cultivation is not a static
traditignal approach to agriculture neither
is it doomed to efiinction. The traditional
strategies of shifting cultivators as they use
natural processes to manage their crops and
fallow vegetation still provide options for
increasing production in a sustirinable way.
One of these options is the replacement of
slash-and-bum practices by slash-and-mulch
practices Clhurston I 99D.
.Another example of changing SFMpractices is the still, relatively recent, shi-ftfrom
SFMusing natural means to SFM using synthetic fertilisers. This happened where conditions are favourable for market production. At the moment, however, many of
these farmers are again looking for alternative SFM strategies as increasing costs,
decreasing yields and indicators of soil degradation convince them that the continuous use ofsynthetic fertilisers, or at least
the way these fertilisers are being used is
far from sustainable. Mulleriyawa and
Wettasinha (page 18) report on a process of
participatory technology development
designed to find alternatives to the use of
synthetic fertilisers in paddy production in
Sri Lanka.

Practices
fit specificconditions
Each SFM strategy fits, but also needs,
specific conditions, and farmers combine
those practices which suit them best.
As Subedi (page 16) explains, subsistence
farmers in Nepal cannot afford - and sometimes have no accessto - synthetic fertilisers

and therefore depend on natuial means of
SFM such as green manures. Roland Bunch
(page 12) presents the latest insights into
situations where green manures/cover
crops can be successful in replacing or
complementing synthetic fertilisers or
slash-and-burnpractices. Where labour is
scarce (extensive agriculture), or relatively
expensive compared to the cost of synthetib fertiliser (modem agriculture) farmers
cannot afford labour intensive recycling of
organic waste like that being initiated in
Egypt(Zakaia et al. page 24).Benzing
(page 14) illustrates this further by showing
the relationship between different farming
systems/SFMstrategies and the varying
types of conditions under which farming is
caffied out in the mountain valleys of
Ecuador. He also makes recommendations
on how SFMcould be improved by optimising the use of natural.means of SFM.

Sustainability
threatened
Today the ecological sustainability of agficulture and finding ways to increase production
are pressing issues. The NUTMON nutrient
balance study in Kenya shows that fameÍs
who participated in this programme
obtained about 3O%of thetr income from
nutrient mining. This confirms earlier findings in Africa (see Maming et al. page 6).
Elsewhere in the tropics the situation is
probably not much better as Mulleriyawa
and Wettasinha(page 18) indicate.
This is only one side of the picture, horrever. There are also places where lost or
expofted nutfients accumulate: sediments
washed out in soil erosion, accumulations of
organic'waste in city aÍeas, nutrients leached
into the groundwater andvolatilised nutrients in the air. All these cause pollution.
Synthetic fertilisers are frequently used in an
unbalanced, ineffrcient and hence polluting
way, leading to soil degradation and declining yields. But also, each kilogramme of synthetic fertiliser used corresponds to an
approÍmately equivalent amount of nutrients contained in organic matter and which
are being wasted at the moment.
You might wonder how seriously these
sustainability problems are being dealt with
by researchers and policy makers. There are
no broadly-based studies on the manyprocesses involved in aglcultural sustainability.
For example, it was only in 1995 that the
Intemational Rice Research Institute (IRI{D
finally initiated a major study -covering eight
countries (page 36)- on Reversingtrends of
declining productivity in intensive irigated rice systems. The study will analyse what
is going on and attempt to design altemative
strategiesto present practices. Probably a
much broader study will be needed to analyse the frÍl extent all the problems involved
in the use of synthetic fertiliser and their
socioeconomic and cultural implications.
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No moneyfor syntheticfertiliser
Where farmers cannot produce competitively for the market or are resource poor,
the cash income they obtain from farming is
too small to allow them to buy extemal
inputs. High transport and credit costs are
amongst the factors that make these inputs
expensive and risky to use. V/here ecological conditions are not.particularly favour-.
able for farming or the soil has been degraded, using synthetic fertilisers is relatively
inefficient. In these conditions, synthetic
fertilisers do not generate eRough profit to
make them aviableoption in compensating
nutrient losses. Increasing numbers of farmers are being confronted with these problems as the relative cost of synthetic fertiliser increases and soil degradation accelerates. If these famers continue to produce
for the market and export/loose nutrients in
quantities higher than they can afford seen
their options for compensation of nutrient
losses,further nutrient depletion, soil degradation and yield decline will be unavoidable. At the moment this process can be seen
in many regions in Africa and elsewhere in
the tropics. Subsistencefarming based on
ecologically sound practices, therefore,
seemsto belhe only sustainable basis for
livelihood within the reach of these farmers.
This does not entirely exclude production
for the market but must be kept to levels
that famers can afford.

ty and ecological degradation that they are
forced to milrate to the cities.
One of the problems confronting farmers
who reorient their farming towards traditional farming strategies is that conditions
for agricultural production have changed
during the period they were focusing on a
market-oriented agriculture supported by
the use ofsynthetic fertiliser. Population
growth, the degÍadation of soil and natural
vegetation mean that traditional farming
practices can no longer be applied as in the
past and adaptations have to be made. The
new'Kekulam' rice production systqm
described by Upawansa (page 20) is an
example of the adaptation of a traditional
system with minimal dependence on the
use of external inputs of synthetic fertiliser.
It would be very interesting to compare the
socioeconomic, ecological and cultural performance of such systems'with conventional systems.

Ecologicallysoundmarketagriculture

The importance of strategies that combine
the use of internal and extemal sources of
nutrients in the way best for a given local
situation is sometimes called Integrated
Nutrient Management (Vlaming et al. page
6) or Integrated Plant Nutrient Systems
(FAO). The value of Integrated Nutrient
Management (INM) is increasingly being
recognised by researchers. Innovative farmers, sometimes alone, sometimes with the
Backto traditionalfarmingstrategies? suppoÍt ofoutsiders, have already developed many Ift{M strategies, The case
Many farmers in regions where agricultural
descriled by Mulleriyawa and Wettasinha
this
and
conditions are less favourable
(page 18) is an example of the paÍticipatory
includes many groups of indigenous people
- are trapped in this dilemma. The drive
development of Integrated Nutrient
Management. These strategies allow a more
farming
market-oriented
towards modern,
efficient, profitable and ecologically susis causing severe ecological degradation
tainable use of synthetic fertilisers and othand economic marginalisation. Market agrier external inputs in market agriculture
culture, migrant labour and the desire to
participate in the consumer culture are sap- which in tum lowers the threshold for
farmers working in less favourable condiping the cultural and spiritual basis oftraditions to become part of, or remain within
tional sociefy and place a healy burden on
the market economy without degrading
survival strategies (COMPAS 1996).
their system. Resource poor farmers cultifarmtraditional
towaids
Reorientation
vating in areaswhere conditions are favour.ing strategies or urbanisation and the conable for market production can benefit
sequent weakening of indigenous cttlture
from these strategies: Producseem to be the two, far from attractive,
tion costs are lowered and
development polarities available to indigetheir dependence on
farrnand
resource-poor
nous communities
usurers and expeners. The case studies collected by ICRAF
sive credits is
(Cairns 1997; Fuijsakaand Escobar 1997)
and the casedescribed by Nijhof(page 1O), reduced.
Decreasing the
however, set out evidence that shows tÍadicost oftransport,
tional farming strategies can still provide a
marketing, inputs
sustainable basis for livelihood. Batterbury
and credit can
(1996>, Phillips-Howard and Lyon (1994)
help farmers to
anóTiffen etal. (1994) also present exambecome more
ples of how farmers make their way
competitive in
befween subsistence farming, marJretthe market.
oriented agriculture, and urban employHowever, where
ment and succeed in intensiffing land use
population and the
whilst keeping ecological degradation
urbanised market
within bounds. These farmers often comeconomy are growing
plement natural methods of SFMwith the
fast, as in many South and
judicious use of small amounts of synthetic
South-eastAsian countries,
fertilisers. There are, however, many cases
even improving these conditions
where farrirers have been less successful
' and find themselves trapped in such povercannot pfevent or halt the pfocess

leading to the econQmic marginalisation of
small farmers and their flight in search of
urban employment.

learningto adaptfarming
Given changing conditions, needs and
insights, farmers have constantly to adapt '
their soil fertility management practices.
However, new practices do not only have
to accommodate prevailing natural, economic and cultural conditions but also the
way agriculture and society has evolved
ovef time.
'Where
development workers and
researchers try to introduce SFMpractices
that do not fit the prevailing natural, economic and cultural conditions orwhere
insufficient attention is paid to farmers'
own learning process and accumulated
knowledge, their efforts are bound to fail.
The articles by Hagmann (page26) and
Shadand (page 28) show how such learning processes can be enhanced by learning
tools and dialogues that build on traditional
practices and insights.
Coen Reijntjes
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Farmers
and researchers
on theirway
Kenyan farmerc taking part in the NUTMONstudy know that land productivity had
been declining Íor yearc. Theyalso know that continuous cropping and manure
shortages are to blame. Theaim of the NIJTMONprogramme is to build on this
consciousnessand increase farmer awarenessof the role of nutrients in agricultural
production and to develop a tool that can assessnutrient balance and economic
perform ance at famt Ievel.

f. Vlaming J.N.Gitari, and M.S.van Wijk
esearchhas shown that African soils
11
J"íí are being mined of nutrients. fv-an
I Lder Pol 1993; Smaling and Stoowogel
1990; Smaling 1991). In 1995 aspartofan
effort to secure present productivity and
ensure the sustainability of tropical farming
systems, a consoftium of African and Dutch
research institutes established the Nutrient
Monitoring Programme (NUTMOID.
During the first phase of the NUTMON programme a multi-disciplinary scientific tool
was developed to assessnutrient balances
and economic performance at farm level.
This tool would later be integrated with
farmer knowledge . The first step in this
process, a pilot project carried out in
Kenya, is discussed below.

Nutrientmining
Kenya is an example of a country where
more nutfients are being extracted from
the soil than returned to it. Although the
exact relationship berween negative nutri-

ent bal4ncesand crop yieldsis not clear,
nutrient mining has lead to declining yields.
Like many African countries Kenya needs
higher production levels to feed its growing population, a situation which will
become increasingly difficult in future as
the critical indicators ofnutrient output/
input and per capita food production
show. Stoorvogel and Smaling (1990) found
that nutrient outputs exceed inputs by 42
kg N, 3 kg P and 29 kgKlar'year' and studies show that per capita food production
had been steadily declining since the late
1980s. (De Jager et al. 1997)

Nutmon-NutrientManagement
The NUTMON concept (see Figure 1)
integrates different knowledge systems
(farmers' knowledge and scientific knowledge) and sciences @iophysics and economics) to assessnutrient balances and
economic performance at farm level and to
develop Integrated Nutrient Management
(INM). Integrated Nutrient Management is
defined as the best possible combination of
available nutrient management practices,

Figure l: NUTMON methodology
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that is they are biophysically powerful, economically attractive and socially acceptable. The interdisciplinary approach was a
necessary response to the fact that farmers'
goals are not only economic but cultural,
social and ecological as well.
Four Kenya districts, in different ecological areas(Kisii, Kakamega, Embu, Kilifi),
were chosen and land-use zones (LUZ)
were identified during discussions with
local experts and with the help of satellite
image interpretation. The objective of this
phase of the NUTMON programme was to
develop aÍnethodology that would help
farmers manage nutrient balance in their
fields.
Multi-disciplinary teams of agronomists,
soil scientists, livestock specialists, sociologists and economists from the Kenyan
Agricultural Research Institute's (KARI)
regional research centres made
Participatory Rural Appraisals (PRA) in
each of the land-use zones. It was the first
time that these research teams had made
PRAs.They conducted interviews with a
cross-section ofkey individual and group
informants including farmers, administrators and extension workers.

Farmerawareness
Interviews confirmed that the farmers
interuiewed had been aware of the gradual
decline in land productivity for several
years. They attributed this decline to continuous cropping on the same fields, steadily diminishing supplies of manure as livestock number declined, overgrazing and
soil erosion. However, they were not aware
ofthe key role played by nutrients in these
processes or how this affected soil producdviry.
In group interviews farmers ranked the
factors they felt constrained farming in
their district. The most frequently mentioned and ranked constraint (31% of all
number one constraints) was the high cost
of fertiliser and the fact that it was often
unavailable. Low maize yields (157o)and
Iack of seed (L5%)were also seen as maior
problems. The constraints most often
ranked as number two were the high price
of fertiliser (23yo), striga(l5o/o) and low soil
fertitiry (8%).
Farms were selected for the NUTMON
programme on the basis of information provided by Participatory Rapid Appraisal. '
Criteria for selecting two or three farm
households in each land-use zone included
a willingness to participate in the monitoring programme, cropping pattern, livestock activities, farm size, farm management practices, product marketing and offfarm income activities.

Nutrientmonitoring
An initial inventory of household composition, farm and field layout, agricultural
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IntegratedNutrientManagement
Resultsof economicanalysis

Figure2: Nutrientflows
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activities and nutrient stocks was completed for each farm. This inventory was followed by a monthly monitoring of those
on-farm agricultural activities that affect
nutrient flows. In addition to the monitoring of nutrient management, the activities
of the farm family, their cash income and
the allocation of labour were also studied.
The nutrient balance - the product of
nutfient inputs and nutrient.outputs - was
calculated for both the farm as a unit and
for its field(s). Nutrient output included
harvested crop products and residues,
nutrients leachecl out below the root zone,
gaseouslosses from the top soil, erosion,
and human exbreta lost because it ends up
in deep pit latrines far below the root zone.
Nutrient inputs into the system were mineral fertilisers, organic inputs (manure,
imported crop residues and feeds), airborne deposition, biological N-fixation by
plants, sedimentation and nutrients extracted from the sub-soil by deep-rooting crops
and trees (see Figure 2).
Economic performance indicators were
calculated at both activity (crop, livestock
and off-farm activities) and farm household
level. In addition a number of general farm
household characteristics such as household size, labour and consumer units were
also determined. The main indicators at
activity l€vel were gross margins (gross
return minus variable costs) and net cash
flows (cash receipts minus cash payments)
per unit area. At farm household level net
farm income ltotal gross margin minus
fixed costs) and family earnings (net farm
income plus off-farm income) were the
most important indicators.

(N) and potassium (K) and slightly positive
for phosphorus @) as is shown in Figure 3.
The total nutrient balance can be disaggregated into two partial balances. Partial
Balance 1 (IN1+IN2-OUT1-OUT2) in
Figure 2 consists ofdirect nutrient inputs
and outputs, such as fertilisers and crop
harvests.PartialBalance2 (lN3+IN4+lN5+
INóOUT3-OUT4-OUT5-OUT6) is made up
of biophysical flows such as the fixation of
nitrogen and erosion. This desegregation of
the overall balances into two partial balances shows that Partial Balance 1 turns positive for the three macro nutrients, which
means that, in general, the farmers are compensating foi the lossesmade by harvested
products. It is basically the loss processes
of Partial Balance 2 Íl:ratcause overall nutrient depletion.

The economic analysesat activity level
showed that cash crops, as compared to
food crops, were far more profitable and at
the same time had less negative nutrient
balances because more inputs were invested in them (Figure 4). However, atfarm
level a higher nutrient loss was calculated
for the more market-oriented farms. This
seeming contradiction was caused by the
way the households managed their livestock. The market-oriente d farms laad zeto
grazing units and despite the fact that they
recycled more material within the farm, relatively large losses ofnutrients (leaching,
gaseouslosses) occurred during storage
and when manure was being applied. The
subsistence farms, however, usually had
herds of free ranging cattle which resulted
in a net import of nutrients into the fafm
when cattle were grazed outside the farm
during the day time and were tethered
within the fafm boundaries at night. In this
analysis the common grazing grounds from
which the nutrients are extracted are not
included as pari of the farm.

Assessing
sustainability
The following indicators were calculated to
assessthe overall ecological and economic
sustainability of this sample. On average
32o/oof tl:renet farm income was based on
nutrient mining. In otherwords, the farm
income would be reduced by 32% tÏ th.e
depleted nutrients were actually replaced.
About 54otoof the farms generate returns
from agriculture that are insufficient to
meet basic food and non-food requirements. Farms in this category were already
dependant on off-farm income for their survival.

Figure3:Averagepartialnutrientbalances
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Changesin perceptionand practice
NUTMON monitoring results showed that
although farmers were not familiar with
nutrient flows and their role in soil productivity, in general they were balancing crop
harvest nutrient outputs with inputs such
as manure and fertilisers. During the process of monitoring it was clear from the
changes farmers made in their farming
system that they were becoming more
aware of the importance of assessingnutrient balances. One woman farmer bought
three bags offertiliser for her tea plot
instead of one because, as she said
"I'm taking more from the land than I'm
giving to it". NUTMON farmers in an Embu
land zone changed their manuring practice:
instead of waiting to use their old livestock
corral as a location for planting crops until
a new corral had been established, they
began to move corral manufe to their various fields. This resulted in more efficient
nutrient applications. The quality of the
manure also improved because farmers.
began to protect it from the effects ofthe
sun. Although it is not yet clear how
NUTMON farmers used the economic
performance indicators of their various
activities, they were very keen to know
whether they were making a profit or loss.

Evatuating
the role
The results of the pilot project showed that
determining nutrient balances provides an
insight into the flow patterns within and in
and out of the farming system. As such the
concept of nutrient balance is an important
leaming and evaluation tool in optimising
nutrient management. The partial balances
derived for the NUTMON farms indicated
that in most casesit was more worthwhile
to conserve nutrients by taking measures
against leaching and erosion than it was to
make further fertiliser applications which,
in any case, often lead to higher losses.
These nutrient flows can be analysed and
linked to economic data so that the most
important nutrient outflows can be
reduced by taking cost-effective measures.
Partial nutrient balance can also be used to
classi$' farms in order to design more specific and effective policy measures and
extension serviies.
The additional socioeconomic evaluation
can be used as an indicator of how much
room an individual farm household has for
manoeuvre when particular solutions are
being considered. Such an evaluation
enables an assessmentof the profitability of
certain interventions and, as research
results showed, this was cleady an important criteria in farm household decision
making.

Thenext step
This pilot project dealt with one aspect of
the NUTMON concèpt and produced tools
for monitoring and analysesthat, with
minor modifications, can be used elsewhere in Africa. One obiective of the NUTMON programme is to develop a complete
tool for nutrient management which will
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Figure4: Nutrientbalancesfor differentcrops
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include surveys, manuals, data entry and
analysis software capable of assessingeconomic and environmental sustainability at
farm level. It is hoped that this will become
availablebeforeJuly I998.
The next step, however, is to employ the
analysestool in a more participatory context using results to set up and evaluate
interventions. There are two NUTMON
projects presently involved in developing
monitoring and anallrtical tools: the
LEINUTS project in Kenya and Uganda and
the VARINUTS project in Burkina Faso.
Both focus on the intervention phase and
are being managed locally by NGOs and
national agricultural research stations.
Both projects make use of the monitoring
and analysistools alreadydeveloped including resource flow nrapping techniques to
identify farmers' knowledge and to explain
the NUTMON concept. The long-term
objective is to link quantitative flows and
balance figures with farmers' indicators.
This should eventually create a sítuation
where farmers themselves become management expefts in soil fertility.

Farmers,governmentsand NCOs
The farmer-expert in soil fertility management must be able to observe, infer and
anticipate and, on this basis, take decisions
for actions that will be subsequently implemented and evaluated. This means that
farmers must be stimulated to develop their
knowledge of the nutrient flow within their
farms and how this relates to crop productivify. NGOs, extension agencies and governments are also potential end-users of
NUTMON results, althóugh they may have
oth€r requirements. Governments, for
example, will be interested in the €conomic impact of nutrient mining and the effe ct
of certain policies on the financial position
ofthe farm household and the ecological
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sustainability of its farming system. To meet
such demands, representative farm samples
have to be selected and linkages between
nutrient balances and yields have to be
quantified. NGOs, on the other hand, will
be mofe concerned with practical applications such as the economic and ecological
effect ofcertain soil conservation measures
and less interested in setting up intensive
monitoring systems. This means that simplified and less data-demanding tools will have
to be developed.
Although there is still much to be done,
an integrated science package is being
developed which, when combined with
farmers' knowledge can be used in a joint
effort to reduce nutrient mining and
encoufage the development of more sustainable farming systems.
T
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FARMS:
monitoringfarmperformance
TheAgrtculture Man and Ecology(AME)
Programmein Bangalore,lndia, conducts
agro-economic researchin TamilNadu,
India, comparing conventional and ecological famts. The FARMSsoftwarc prognm me
was developed to allowperiodic data entry
and simplitythe processof analyces.

InputsFarmerA

OutputFarmerA

3 toanes per acre offarmyard manure
'300 rupees

I tonne ofpaddy plus I tonne ofpaddy straw
containing agiven quantity ofnutrients

Inputs

Output

3 tonnesfarm
yard manure
per acre

Dilip Chinnakonda
nutrlent

ARMS is based on the databasemanagement programme FoxPro and was
develooed bv Aavishkar Software
Consultancies in Madras and AME. The
package allows quick data entry, crosschecks and has the potential to rapidly analyse the various aspects of farm management including the results of financial performance, labour requirements, nutrient,
energy and groundwater balances and to
provide sustainability indicators at plot,
crop, enterprisc and farm level.

Mastersdatabases
Using menus in a DOS environment, FARMS
provides a user-friendly interface. Most data
entries can be taken from 'picklists' that the
user can create to describe the farming
system being studied. Enterprises (crops,
animals, etc.), inputs, units of measurement
used, farming systemspractices (cropping
systems,sericulture , etc.) have to be
described and quantified before calculations

contenÍ

farmyardmanure
,

Data source iÍr FARMS
pfogÍamme
Visits Overall Master
(relating this figure to
loO0kg)
Overall Master (relating
this flgure to 40 47 sqtwre
meters)
Oveáll Master (defining
N,p,K,Znetcperkilo
gfamme dry w€ight

The farmyard manure may originate in the farTn
or come from outside. An analysis of the chemical composition of the manure is fed into the
Overall Master database

I tonne paddy

nutrient
padííy

content

ltonne
padd)) strau
nutrient contenti
paddy strau,

Data source in FARMS
programme
Visits Overall Master
(relating this Íigure to
1000kg)
OveÍall Master
@ercentage of N , P, K, Zn
etc per kilogramme dry
weight of padtly'
OverallMaster(entered
or calctilate d from the
grainlstalk ratio)
Overall Master (definition
of percentage N, P, K, Ca,
Mg, S, Zn, Mn etc.)'

I Defined in Overall Master either on the bases of chemical analysis or on literature data entered
into overall MasteÍ
' Results of chemical analysis or data obtained from lite rature entered into the Overall Ma^stersby user.

can be camied out. The databaserelationships and reports which contain the output
data needed in calculations are described in
Figure 1.
Data are ananged in such a way that all
entries or values that are common to all
farms or that do not change from farm to
farm such as data on crops, trees, livestock
have been put in data files. This is known as
the Overall Master databaseand can be

Figure1: DatabaseRelationships
& Reports
Reports
01 Farmhistory
02 farminBsystem
productionvalues
03 Financial
04 Farmprofitandlossaccount
05 Farmbalancesheet
06 Break-downoÍvariablecosts
(includinglabourcosts)
07 Keyeconomicindices
08 Humanlabourinput
09 ReturnsperÍamilylabourda,
10 VolumeoÍ production
11 Crossmarginof cropsproduced
12 Yieldindexof cropsproduced
13 Soilnutrientbalance
14 Shareof differentelementsin soil
nutrientbalance
15 Sourceof nutrients(externaland
internal;organicand inorganic)
16 Livestockinventory
'17
Energybalance
1B Energystockonfarm
19 Croundwaterbalance
20 Cumulativeincome
21 Sustainability
indicators

defined by the user beforehand. Data that is
fairly constant over a period of time are
entered into a set of data files called the
SeasonalMaster database.The user can also
define this datawhich covers information on
plots cultivated, the value ofthese plots and
the crops grown.

Dataentryand calculations
After a farm has been visited, data on quantities and the price ofresources used are
entered into a set of flles called the Visits
database.These are then combined with
data from the earlier defined Overall and
SeasonalMaster files in the Calculation
Module. Calculations can then be caried out
and made visible by using the Report functions. At the moment there are 21 Reoort
functions.
The example given above shows how a
nutrient balance can be calculated.
All other balancescan be calculated in the
same way making use of the same rype of
data. This means that data onlv has to be
entered once.
T

AGRICIJLTURE MAN ECOLOGY, l'O Box 7U3ó,
J.P Nagar.Bangalore560 0-8. Intlia.
Phone: +91€06642a15 / 642303: Fax: +91-8O1t6532í71.
E-Mail: mebang@giasbgo l.vsnl.net.in
AAVISHKAR SoÍtware CoÍsultmcies,
No.3, Second
Floor, Aarti Apartments, .1,Haddows Road First Street,
Nungambkkam, Madms 600 006.
T el. +9 144-Í1223662: F ax: +9 14 4-8278534

Runningtlte FARMsprogramrne
requlres tbefol.lauingeqtipment:
IBM compatlble PCutitlt So3S6processor;4
Mb RAM, VGA nnnitor;
240 Mb ltard.d.isk dri'ue;1.44MbÍappy
printer;
disk drioe;2 serialports,
l parallelpor.t;
lql-key keyboard; lJ2-cohtmndotmatrix
N)S aersion 6.O or laten Ihe FARIIS progrannme canbe obtalnedJfromAME orAaalsbkar
Sofiware Consuhane-les and. costs AS$ 18O.OO,
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Swidden agiculture is often seen as
unsustainable and not adapted to present
day needs" ltllÍtilst it is true fiat traditional
swidden systemsare wlnerable td pressunesínom contemporary society, it is surprtsing how little effort has been made to
improve these sptems by building on
indigenous insights and initiatives in otder
to increase the economic and ecological
sustainability of swidden agricufture. This
article descrtbes the innovativeness oÍthe
Mangyan swidden farmery Íhe indigenous
inhabitants of the island of Mindorc in the
Philippines, and demonstrates theh ahilily
to adapt their farming to changing needs
and conditions.

Indigenousintensification
byMangyan
swiddeners
KlaasNijhof
agriculturewas
l-angyanswidden
| one of the first swidden systems to
I V Ibefullyresearched.
Conklin
(1957) classified it as an established integral
system. In such a system few crops are
raised outside the swiddens and farmsare
usually located in secondary forests, as the
clearing of primary forest is avoided. A long
fallow period during which the forest
recovers, completes the swidden cycle.
The fallow ensures the sustainability of
swidden agriculture by regenerating soil
fertility and preventing high levels ofyield
loss through weeds, pests and diseases.
Such swidden farming systems allow an
efficient and ecologically sound exploitation of the hilly, wet, tropical lowlands.
The stability of swidden systems is partly
due to the fact that crop production is in
confomity with the natural regenerative
processes that takes place on the cleared
swidden. Crop choice, crop management
and crop succession reflect the process of
forest recovery. Competent swiddeners
have a deep understanding of the dynamics
of natural processes and use this knowl- .
edge to manage their swiddens. In this
aspect swidden farming differs essentially
from other agricultural systems where natural processes are usually controlled to allow
crop growth.
I

lf/

No forestsleft
Since the late 1950s the population of
Mindoro has increased sharply as thou-
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sands of immigrants settled on the island.
Mangyan land was taken by the settlers and
as a result the Mangyan had to retreat into
the hills. More recently, commercial loggers devastated most-of Mindoro's extensive forest reserves. After logging kogun
grass (Irnperata cylind$ca) took over the
land in many areas and hampered forest
recovery. The Mangyan continued their
swidden-based life style but the lack of forest land meant they had to adapt their traditional farming system.

SAITnot a feasiblealternative
Under such conditions swiddeners are
often advised to abandon their swiddens
and take up plough agriculture. But in tropical, hilly, lowland conditions ploughing
exposes the soil to degradation and erosion. The recent development of Sloping
Agricultural Land Technology (SALT) in the
Philippines is an attempt to overcome the
{isadvantages of plough agriculture.
An upland agroforestry technology,
SALT aims to prevent soil degradation
and erosion by planting hedgerows of
leguminous shrubs or trees along contour
lines (IRRTDENR/ FF, 1991).
The merits of SALT farming are taken
for granted here. In the Mangyan region,
however, SALT - including the use of the
plough - has been rigidly promoted as an
alternative to swidden farming. Moreover,
SALT has been presented as a sustainable
blueprint for agriculture rather Íhan a
source oftechnologies thàt can be adiusted
to local conditions and needs. The rigid
promotion of SALT is likely to have little

impact on the Mangyan for several reasons.
First, if one or more of its elements are
incorrectly implemented, ecological stabilitywill be undermined and soil erosion will
be increased rather than prevented.
Second, as Schlege (1981) demonstrated in
the Southern Philippínes, plough agriculture demands more labour than swidden
cultivation and SALT is particulady labour
iÍrtensive. Third, the MaÍ'rryafi;tÍe unlikely
to abandon a system ofagriculture that is an
integral part of their culture, and.finally
there is the problem of acquiring draught
animals.
The cultural dimension is an important
element in the swiddeners'resistance to
plough agriculture. The promotion of the
plough is experienced as an attempt to
undermine cultural identity. The Mangyan
prefer to adjust their swidden systems to
accommodate increasing pressures in such
away that the cultural dimension of their
agricultural activities is maintained and
stfengthened.

ContemporaryMangyanfarming
In recent years the Mangyan have developed a differentiated system of temporary
and permanent fields, each with speci.fic
crops and specific usage.While the traditional integrated farming system included
all the essential crops the Mangyan needed
for subsistence, various farming subsystems are now required to raise the necessary crops. Famers initially avoided
kogun-infested land mainly because the rhizomés of this grass suryive burning. But as
forest fallow land became increasingly

Tablel . An estimationof the ecologicalstabilityof the subsystems
usedin Mangyanagriculture

scarce, new fields had to be opened on
kogun land. This type ofland was abundant
and, to prepare it, Mangyan farmefs use
fire, the plough and sometimes the hoe.
Both plough and hoe have only recently
been adopted by the Mangyan and plough
agriculture has not replace swidden farming, but complements it by allowing the
exploitation of otherwise unexploited
areas. The various farming sub-systems
found in tlre Mangyan crop production
sysÍem today include:
- Plaugbedfields usually planted with a
mixture of annual crops and some perenni
als. These fields are typically located on
deforested, kogun-i{rfested land. They are
permanent with a relatively short fallow
period.
- Su.tiddenfields planted with mixed annual
crops and bananas. Perennials, ifconsidered valuable, are left unburned. Compared
with the traditional system, the swiddens
have a strongly reduced fallow, are used for
shorter periods and the emphasis is on
grain crops.
- Fields tpith minimal clearing and tillage
used for the extensive production ofroot
crops such as cassavaand yams.
- Fields utitb no tillage and limited cleariag used forfruit trees and bananas.
- -For"estreserve and fallowed land with secondary forest vegetation.
Swidden fields are qsually combined
with fields that require minimal clearance
and tillage, perennial crops are raised and
there is also some extensive root crop production. Some farmers are wholly dependent on their swidden farms, the most,
however, include many (sometimes all)
sub-systems in their individual farming
system.

subsystem

pÍesenceof permanent plant cover

few (Íruit)trees/
bananas
swiddenssome(Íruit)trees/
short-cycled
(wild)bananas
weeds/scattered
extensivefurms
treeS
perennialcropfarms many(fruit)trees/
bananas
ploughedfarms

forestreserve'

Farmingunsustainable

Ecologicalstabilityof the system
The productivity and stability of agricultural production in hilly, tropical lowland
conditions is enhanced by the continuous
presence of plant cover. A pemanent or
perennial plant cover stimulates the buildup of organic matter in the soil and the
presence of permanent ioot systems prevent erosion. Intensive tillage promotes the
decomposition of organic matter in the soil
and leaves it vulnerable to erosion. The risk
ofsoil degradation is especially high on
ploughed farms, often only a few (fruit)
trees have been planted. Moreover, these
farms are usually opened on kogun land,
where there are very few trees. Swiddens
are only unstable when they havê just been
opened. The presènce oflarge andlorvaluable rees, which are often left unbumed,
stabilises the swiddens and the rapid recovÉ ery ofvegetation further increases stability.
E

Mangyanirinovation

líre knowledge oíolderhmets
such I Hamulatis
essmtial in rcdisavedngthe principals of tnditional
swidden uftivation

ecologicalstability

intensive

verylow

extensive

low (duringfirstyead

e)ítensÍve

medium

extensive

high

veryhigh

natural

This differentiation has not neutralised the
negative effects of the increasing pressures
on the farming system. The newly developed farming system compares unfavorable
with the traditional swidden system.
Almost all Mangyan in Tinisan stated that
yields have fallen considerably in recent
decades. The yield/labour ratio has also
dropped.'W'eed control is considered to
have become more troublesome and many
traditional crops have disappeared from the
area. Soil erosion is no longer uncofllmon
and landslides occur during typhoons.
Mangyan farmers could no longer maintain
their practice offitting ctop productioíl
harmoniously into natural processes on
ploughed fields. However, the other types
of fields still reflect the Mangyan's pro
found understanding of the best way to fit
crop production into the dynamics of natural processes.

ó

intensityof tillage

The Mangyan of Tinisan are acutely aware
ofthe fragility oftheir agroecosystem and
the need to increase food production.
Further shortening of the fallow period in
the ploughed and short-cycle swidden

systems is impossible without chemical fertiliser. However, as Mangyan farming is still
essentially a subsistence agriculture, the
use of chemical fertiliser is risky and not
very proÍitable. Purchasing extemal inputs
is therefore far from feasible. In fact, an
increase inthe level offood security can
only come from further developing the
remaining three subsystems: extensive
farms, perennial crop farms and forest
reserves. The Mangyan are, therefore, shifting crop production towards these more
stable subsystems.The most recent development is a fenewed interest in foot cfops
such as yam and red tannia. Both yam and
red tannia were important crops in the traditional swidden cycle, but their importance diminished as farming became more
differentiated. Both yam and red tannia provide food during periods when other food
is scare and are generally produced in the
ecologically more stable extensive farm
sub-system. In this way, the Mangyan raise
their food security level and at the same
time improve ecological stability.

Conclusion
It is not uncommon for outsiders to consider swidden agriculture as a static type of
agriculture, dominated by radition and in
danger of disappearing. Recent developments iÍr the MaÍWaÍ swidden system,
however, shows that swiddeners are trying
to sustain and imptove their swidden agriculture. The trend towards ploughed fields
and shortened fallow periods which lead to
ecological degradation has been halted
with an intensification of the ecologically
more stable agroforestry sub-systems. To
achieve this transformation swiddeners
have fallen back on traditional practices.
Based on the potential of traditional swiè
den agriculture to use land in à sustainable
way and recent experiences with fallow
intensiÍication, it is expected that these
indigenous innovations will create opportunities for sustaining a growing population.
The recent adaptation of the Mangyan
swidden system shows the importance of
l L E l A N t w s l " E T T E R .o C T o B E R 1 9 9 7
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Achieuing sustainahiIiU
Yaí'r (Dioscorea spp.)is particulady usefrÍ for
developing the extensive production offood
if grown tike the forest yams of this area. It can
give good yields and only requires the farmer
to dig a planting hole and carry our some
initial weeding. lgith irs preference for sralking, yam is an excellent woodland (inter)crop
and flourishes amongst fruit tree stands, refo.
fested areas aÍrd secondary forest as well as on
marginal and fallow land. Trees can be left
undisturbed to develop into a yaÍnl bush agro
forestry system. Although yam is usually raised
as an annual crop, it is a perennial and can bè
left in the field during years of pleirdful food
supply to provide a reserve for years when ,
tbod supplies are scarce.
Red tanÍria (X4 ntbosoma uiolaceum) 1s not a
climbing crop, trut is larger, stilrdier and more
perennial-like than the normal white tannia.
Both types of tannia can be planted on swid
dem and ploughed farms, but red tannia also
produces well on extensive farms. lt requires
little attention apart from rhe digging of a planting hole and some ring weeding. Emi (1989)
observed that red tannia, once established,
yields continually for many years and needs
only little additional care. Although not as flexible as )am, red tannia can also serve as a food
reserve.

Mangyan traditions as a source of knowledge for innovation. Both yam and red tannia wère traditionally important crops
which have now been rehabilitated in
order to overcome contemporary problems. Thus, even though the Mangyan no
longer practice the original traditional
swidden cycle, knowledge of this cycle is
still very relevant as they develop new agricultural strategies. These adjustments,
unlike introduced agricultural technologies
such as plough farming and SALT, also
strengthen the cultural idenriry of the swiddeners. Hopefully, the flexibility and the
potentials of swidden agriculture will be
recognised by the agriculturalists and policy makers responsible for the uplands and
forests inhabited by swiddeners.

I
Klffi Niihof, Asterstmat 2 15, 6708 DR Wageningen,
The Nethedands.
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Teachingfarmers that green manure and cover crops have valuable usesbesides
maintaining soil fertility can help sustain the widespread use and adoption of
green manuri ng practi ces

Roland Bunch

F;-loday, well over 125.000farmers are
using green manure and cover crops
I
I
in SantaCatarina.Brazil.Green
manure and cover crops are equally popular in neighbouring Parana and Rio Grande
'
do Sul. In Central America and Mexico, an
estimated 200,000 farmers are using 20 traditional systems involving some 14 different species ofgreen manure and cover
crops and organisations from Central
Mexico to Nicaragua are promoting their
use in at least 25 additional systems.Across
the ocean in West Africa more than 50,000
farmers have adopted Mucuna spp. or
Dolicbos lablaó as green manures in the
last eight years
The presentwidespread use and rapid
adoption ofgreen manure and cover crops
has taken many people by surprise. To some
extent this is because little attention has
been given to the extent to which green
manures and cover crops have always been
used in traditional systems.Gene Wilken,
for example, in his otherwise excellent
book, Good farmers: traditional agricultural resource management in Mexico and
Central America, stated that "cover cropping is not widespread in traditional Middle
America," (Wilken 1987). Many scientists
believed the technology inappropriate for
village farmers. As late as 1989, Anthony
Young in the classicAgroforestry for soil
conservation dismissed green manuring as
"a form of non-productive improved fallow
which has rarely found favour with famers"i (Young 1989)

Sustainability
For more than a decade it has been accepted that green manures and cover crops
would only be accepted by small farmers if
they could be grown on land that had no
opportunity cost, could be intercropped
with other produce, grown under tree
crops or on fallow land and be cultivated in
periods of expected drought or extreme
cold. They would also be favoured if they
involved no extra labour or out-of-pocket
cash expense (Bunch 1995).
'ttríhilst
these assumptions have proved
correct, recent experience has shown that
the sustainàbility of green manure and cover crops-is more likely to be guaranteed
when they provide farmers with some other benefit besides fertile soil. This condition is consistent with the observation that
village farmers generally prefer. multiple
use technologies.
Experiences worldwide
Experience from many parts of the wodd
confirms the value farmers' attribute to
gfeen manures and cover crops that have
multiple uses. In most known, traditional
systems legumes are appreciated not only
because they maintain soil fertility, but
because the seeds or pods can also be
eaten. Examples include the Vigna spp.
which is intercropped in Southern
Honduras, El Salvador and South-east
Mexico and the high-altitude scadet runner
bean(Phaseolus coccineus), which is widely used from upstate New York (Seneca
bean) to Mexico (ayocote) and from
Guatemala (piloy) to Honduras (chinapopo) and Northern Chile. The velvet bean
(Mucuna spp) is easily the most popular of

in the useof greenmanures
all the green manures/cover crops used
today and was initially used and spread by
farmers along the southem border of the
Himalayas in Nagaland partly because it
was such a valued source offood (Young
1989). In Central Honduras, where World
Neighbors and COSECHA have taught farmers to intercrop velvet bean with maize,
there has been a disappointing failure
(35%+1 to continue this technology except
in those villages where it is consumed as a
major component ofcoffee, hot chocolate,
bread and tortillas. In fact, the value of
green manures and cover crops as human
food seems to be the strongest factor motivating their sustained adoption.
Perhaps the second most common use
ofgreen manures and cover crops is weed
control. In South-eastAsia, a perennial
species ofthe velvet bean is used to
improve fallow and to control weeds. More.
modern practices include using jack bean
(Canaualia ensiformis), tropical kudzu
(Pueraria pbase oloides) and perenniál
peanuts (Aracbis pintoe) under a variety of
plantation crops, including coffee, citrus,
and African oil palm. The velvet bean is also
used to control imperata, grass(Imperata
spp.) and this practice is spreading rapidly.
throughout Benin, Togo, and Columbia.
Velvet bean and iack bean are uSed to control paja blanca(Sacclta.rum spp.) in
Panama and to combat nutgrass in several
other countries.
A third practice. which is now more
widespread but which is still under-appreciated, is the use ofgreen manures and covef cfops to stabilise swidden agriculture .
Since decreased fertility and weed infestation are the tlvo most important reasons
why farmers abandon their fields today,
and since green manures and cover crops
can. to some extent. often solve both these
problems they have proved to be an effective way of stabilising shifting cultivation in
many countfies.
One dramatic example can be draxin from
the work of the Centro Maya in Guatemala's
northem Peten region. In this humid forest.
area.farmers could only grow maize for one
ortwoyears and then the ground had to be
left to regenerate. Now hundreds of farmers
are gfowing velvet bean intercropped with .
maize on the same fields year afteryeat.
Those who initiauy adopted this system have
been growing maize on the same land for
eleven consecutive years and productivity
has improved over time. Another interesting example is that of Central Ghana, where
village farmers are inventing their own ways
of stabilising theiragriculture, including one
systemin which 30,000 leucaena trees
(Leucaena spp.) on one hectare are intercropped with maize and burned very lightly
each year. This practice has allowed maize
to be planted on the same land for 20 years
in succession.

A fourth potential benefit and one that
will probably acquire more significance as
experience increases, is the use ofgreen
manures as animal feed. Most green
manures and cover crop species, with the
major exception of Melilotus albus cannot
be grazed well, but many can be used for
cutting and carrying even after months of
drought. The most notable examples of this
type are Latbyrus nigriualuzs and lablab
beanQ)olicbos lablab). Seedsalso provide
fodder. One good example is the seed of
the velvet bean which in Campeche,
Mexico is cooked for a half hour, mixed
with an equivalent amount of maize and
then ground into pig feed. The University
ofYucatan calculated that this velvet bean
feed cost less than commercial feeds per
unit of weight gained.
Green manure and cover'crops can be
used in other ways as well. Two years after
Alter-Vida stopped working in El Naranjito,
Paraguay, farmers abandoned using velvet
beans as a green manure, but continued to
use them when theywanted to prepare
their land for tobabco. In Southern Brazil,
hundreds of thousands of farmers regularly
use some 25 different species of green
manufe and cover crops for soil improvement partly because this allows them to
increasethe amount of organic matter in
their soil to the point where tilling is no
longer necessary.Thé financial as well as,
ecological advantagesof zero-till systems
are tremendously attractive.

Conclusions
A number of conclusions can be drawn
from the examples given above. First, the
variery oI sustainablegreen manure and
crop cover systems already established in
traditional as well as more recently introduced agricultural
system is remarkably diverse.
Green
manufes
and covèr
cfops
have

been adopted on a wide scale despite the
seemingly prohibitive conditions mentioned eadier in this article. The fact that
virtually every system we have refered to
has some elements of these conditions confirms their predictive value. Thus, programmes to introduce new green manure
and cover crop systems should teach farmers not only how these species can be used
to improve their soil but that they have other uses as well. Tremendous potential still
exists for the development ofnew green
manure and cover crop systems. Scores of
potential systems for using green manufe
and cover crops still need to be investigated, most notably the major possibilities of
using them for animal feed; the potential
latent in new as yet untried species, including trees and non-legumes, and the value of
combining of gfeen manufes and cover
crops rather than using individual species.
*
Experience leads us to believe that, with
the possible exception of very intensive
farming systems such as irrigated vegetable
and rice, green manure and cover crops
systems can probably be introduced into
many, if not most of the wodd's, small-scale
farming systems.
T
Roland Bunch, COSECHA, Apartado 3586,
Tegucigalpa.Hondums
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Poorsoilsneedorganicmatter
The author, who has a great deal of experience in organic farming and is building up his
ised by leaving animals on the field the
own organic vegetablefarm, describesthe main farming sptems in the vallep of the
night before planting. This effects some
EcuadortanAndes. Usingpradical examples,he gives some sugestions on how these
nutrient transfer from the natural pastures
'
famting syctemscould be imprcved using an 'oryaniC approach. Theteater'however,
and waysides where the cattle have been
grazing during the day but the extemal
still many questions that Íarmerc and rcsearcherchave to wo* on

AlbrechtBenzing
n the valleys ofthe Ecuadorian Andes
most of the soils farmers cultivate originate from the volcanic ash eiected during the last quatern Íy. What geologists and
soil scientists call volcanic ash, to the farmers is nothing more than infertile sand. How
long it will be before this sand becomes fertile soil depends on precipitation. In the
rainy mountain regions the soils are heavily
feathered, a process that is accompanied
by the accumulation of organic matter. In
these pá.ramos there is soil with berween
5 and more than 3O % organic matter.
However, in the valleys located in the rain
shadow ofAndean Cordilleras, there has
been very little weathering. The soil con-

sists mainly of sand and coarse silt and often
has less than 1 o/oorganic matter. Low precipitation usually coiricides with an
extremely poor sbil u/ater'holding capacrty.
In addition, there is very little nitrogen in
these soils and although volcanic ash has
relativelylarge amounts of phosphorus, this
is often not available to the plants.

Mainfarmingsystems
There are many farming systems in these
valleys and I have analysed the effects a
few ofthem have on long-term soil fertility.
- Rainfed farming. 'iltherc there are no irigation facilities or iffigation water is
scarce, peasants often grow corn and in
some regions this is part of a complex
mixed cropping system. Veryfew extemal
inputs are bought. The soil is often fertil-
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flrc nndysoils inthe
íorcgrcund arc made up
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input is far less, and particulady less energy
intensive than in irigatèd farming, for
example. Usually the straw from com and
associated legumes is conserved carefully
and returned to fields by feeding it to cattle
during the dry season. Nobody has yet studied whether this system leads to an increase
in the ofganic matter content of soils.
Nevertheless, where the crop mix is sufficiently diversified and farmers care for
nutrient-recycling, this seems to have been
a stable system for many centuries.
- Irrigatedfarming.
Whete irigation is
available, small farmers often engage in
intensive vegetable growing and follow a
high-input strategy. In addition to large
quantities of water, they also use considerable amounts of chicken manure, biocides
and, increasingly, chemical fertilisers. The
chicken manure comes from chicken or
egg 'factories', most oiwhich are located
on the PaciÍic Coast Plain. Many surveys
have shown that this manure has the ability
to increase production. Nevertheless, there
is always the risk of antibiotic, hotmone
and insecticide residues and. therefore. it
'organic' fercannot really be considered an
tiliser, In the sandy soils of the Andean valleys where there is good airing, the mineralisation of these manures with a close C/N
ratio is so fast that their effect is similar to
chemical fertilisers. The extremely intensive tillage and mechanical weeding
employed in vegetable production accelerates this process. One of the most positíve
elements in these systems is alfalfa which is
used as a component ofmany crop rotations. Alfafa remains on the fields for up to
Íive years.
- Ma.rket-oriented organic farming. These
farms take a step towards organic agriculture by composting organic materials
before applying them to the soil. This may
lêad to more stable organic complexes
although, as yet, there is no clear scientific
evidence for this. Some people make earthwhich is
worÍn composi (lornbricultura),
perhaps even better in this respect. But
even organic vegetable growers often buy
enofÍrious quantities ofchicken and cattle
manufe, sometimes ffom very far away.
Thus, no real recycling takes place because
the organic matter is transferred from one
system to an othef. In stfict ofganic teÍns
the farm itselfis seen as an organism and a
high percentage ofnutrients should be
recycledwithin the farm itself. The
attempts of organic growers to solve the
phosphorus problem byusing rawpho+
phate or bone meal does not seem to be

very promising, since these forms of phos
phorus are easily fixed as calcium phos
phate in neutral soils.
- Ranging. Landlords in the Andean valleys
often raise cattle in extensive systems.
Their most important external input is
water and nitrogen with an increasing tendency to use herbicide. There is a considerable accumulation of organic matter under
pasture cover which can be very beneficial
to othef cfops.
- Peri-urbanfarming.In
the vicinity of the
larger towns, peasants have found their own
way to recycle nutrients: they pay a little
propina to municipal refuse collectors
who, in retum, dump urban waste on their
fields. After they have manured their properties in this way a couple of times, it is difficult to distinguish corn fields from the
nearby refuse tips. lt is a common misconception that there is less toxic waste in the
urban refuse of poor countries than in the
waste produced by more industrialised
communities. The opposite is probably
nearer the truth: batteries, medicines and
syringes are just some items reguladyfound
in this kind of 'manure'.

the pH of many young volcanic soils is
more often too high than too low.
Recycling of nutrients from urban waste
is desirable, but involves many diÍficulties.
Attempts have been made to collect organic household waste separately, but was
unsuccessful because there was little
awareness amongst the generlrl public of
why this was necessary.

Basicquestionsunresolved

.g
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mkedcrcpping sptern
in the Ecaadodn'Andes
fertihty:

Soil averinghelpsto
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Nutrienttransferfrom poor to rich
The main challenge in developing sustainable systems on the type of soils described
here lies in increasing the organic content
of the soil whilst keeping nutrient imports
to the minimum. Manure is scare and its price is increasing continually. Better-off
farmers buy manure from poorer smallholders. It is questionable whether this type of
soil fertility transfer is sustainable.

Promisingorganicapproaches
The integration of elements found in the
farming systems described above combined
with new insights could offer a solution to
the problem of sustainabiliry. Very little
advantageis being taken ofthis potential at
the moment and it should be explored.
First, the integration ofagriculture and animal husbandry is part of peasant farming
systemsin the region. This can be considerably intensified by reducing grazing on natural pastures, growing fodder shrubs and
undersowing main crops with fodder
legumes. Second, in intensive irigated
systems, an alfalfa-grass-ley combination
wonldhelp build up the level of organic
matter in the soil more effectively that the
traditional system of growing alÍalÍa as a
row crop and hoeing it in after every harvest. This would let humus build up in the
soil. However, care should be taken that
kikuyu (Pennisetum clandestinum) is not
allowed to invade the fields too mirch. TWo
yeafs seem to be a reasonable time . Third,
mixed cropping, as practised by small com
growers, mostly in dryland farming appears
rto be a good way of conserving soil fertility,
especiallywhen one or more legumes are
included. Ways of covering the soil as soon
as possible after planting and keeping it

covered during the period when no main
crop is being grown should be investigated.
Mulching appears to be one of the most
pfomising approaches. Material for mulching can be grown in the mafgins of the
Íields using low-input-gfasseS or shrubs, for
example.
There are many simple ways in which
nutrient losses from organic fertilisers can
be reduced. Earthworm compost might be
one of these although this still requiÍes
research. Manure heaps can be covered
very simply, thus reducing the leaching of
nitrogen and basic cations. When cattle are
left in the fields overnight in order to fertilise the land, the manure they produce
should be turned under as quickly aspos
sible. Some booklets written for farmers'
still recommend adding lime to compost
heaps.This should be avoided, however, as
it iÍrcreases the amount of nitrogen lost and

In spite of the many projects aimed at
improving soil fertility, a number of basic
questions remained unresolved. Which
cover and fodder crops are most suitable
for imigated farms? rlfhich drought-resistant
legumes and low-input grassescould be
used to increase the amount of pasture and
cover soil available throughout the year?
What is the best way of including these
within the existing system in such away
that they do not make heary and competitive demands of the water and nutrients
avalJable?How can the amount of phosphorous available to the plants be
increased?How can biological nitrogen-fixation be optimised? How can manure be
best used for the various crops and
systems?
There are many solutions that can be
drawn from farmers' experiences. Some of
these experiences need to be developed
and complemented by research. Solutions
to the problems of achieving and maintaining an optimal amount of organic matter in
poqr soils is a task for farmers and researchers working together.
I

Albrecht Benzing, Sudetenstmsse 13, 37213
'Witzenhausen.
Germany.

,E

Cabbage grcwingwith
ríetch-undersowing
Mcia villosa) in an
oryanicfmin
RiobambaEMdor.

É
È
l

l
ItEIA

NEWSLETTER. OCTOBER
1997

t5

Farmers'
localknowledgeagreeswith
CarryingAsurc
Ieavesfor green
miluring

d
6

The ertent to which farmerc' preference for particular green manure species agreeswith
the scientifrcallydemonstrated value of theseplants is discussedin this article7on hilt
farming in Nepal

KD. Subedi
gricultural practices in the hills of
Nepal are basedon rraditional
l- \nowledge
and mainraining soil fertility is almost entirely dependent on locally
availableresources.The recycling of organic matter from farm and forest is the major
source ofplant nutrients in the traditional
system. Farmyard manure/compost and
green leafmanure are the traditional sources of plant nutrients. Traditionally, farr-ners
in the Nepalese hills cut and carqz leaves
and twigs (Photo) from a variety ofplants
found on their farms, in the forests and on
marginal lands and either incorporate them
into the soil as green mamre or use them as
green mulch. These practices are mosr
common in the foothills and middle mountain regions of the country where they are
mainly used in wet-bed rice (Oryza satiua)
and vegetable nurseries, and in rice fields.
Fallen leaves from various plants are also
used as compost. These leaves are collected
in the Spring, used as animal bedding and
ultímately become compost. Farmers have
identified the legqminous and non-leguminous trees, shrubs and anoual plants that
have good manuring value. This local
knowledge has developed over centuries of
farmer experimentation and the importance of these composts and manures is
widely recognised. There are several plant
species commonly used as green manure
A
/l
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but the ten most preferred species are listed in Table l. Usualll, these plants species
have little or no value as fodder and
become green manure by default. Many of
them are multipurpbse and locally available, and many of them are peïennials.
Farmers have a preference ranking for different species based on their value as
Ínanure, their availability and their multifunctionality. The ciegree to which local
farmer preference rankjng agrees with formal experimental results and the prospect
for these green mdnures in the subsistence
faming system of the Nepalese hills are discussedbelow.

Verificationof farmers,knowledge
The knowledge farmers had about the traditional greenleaf manuring plant species to
be found in the western hills of Nepal was
gathered together in various formal and
informal ways. In order to understand and
veri& the farmers' indigénous knowledge
as far as these species were concerned,
plant.tissues (leaves) were analysed for
their nutritive vatrues(nitrogen, phosphorus and potassium) ànd, in formal field
experiments, the manuring performance of
many of the species were tested on rice
crops.
Asuro, siplikan, titepati, ankhitare, bakino, rice bean and padke were among the
species most"prefeÍTed by farmers. When
theiÍ nutrient values Were analysed. asuro
came in first place. The other specieswere

also found to be quite rich in majorplant
nutfients (Table 1). It was clear that farmer
preference agreed well with the nutritive
values of the plants studied.
Plant species that were less preferred
included jhuse til which although it had
good nutritive values, caused itching during puddling and rice transplantation
Chilaune (Scltirna utallicbifl,saiiwan
(Jatrop ba curcas) and, tuni (Toona ciliata)
were also used onlywhen the more preferred species were unavailable. The nutritive values of these species were found to
be comparatively poor. When green leaf
manure from asuro and chemical fertiliser
(at 60:10:30 NPK kglha) were applied in
rice field experiments and their effects
compared, asuro consistently out-yielded
the chemical feniliser over severalseasons
and locations (Sthapit et al. 1989; Subedi
1993a). Similarly, rice yields from experimental plots treated with titepati, khirro,
rice bean and siris were consistently better
than yields from those plots where chemical fertilisers had been used. This proved
that farmers.by experimenting over the
genefation, had been able to select species
with superior qualities.
Another example of farmer ingenuity in
green manuring can be found in relay planting. Here rice bean and niger are planted as
green manure under the summer-planted
maize crop (Zea mays). These green
.manrrrecrops were dug into the soil after
the maize harvest and before the rice was
transplanted in a rice-wheat-maize rotation.
Farmers in the western Nepalese hills
developed this procedure when they reallsed that an intensive cropping system
placed healy demands on plant nutrients
and that growing a green manure such as
Sesbaniawould mean relinquishing a food
crop, something no subsistence farmer
could afford. Relay planting on two sites
was studied in a three-year long Íield
experiment. The plots manured with relay
planted rice bean as a green manure produced rice yields equivalent to a plot treated with chemical fertiliser applied at
60:30:30 Npf kglha with no negative effect
on the grain yield of the maize crops
(Subedi et al. 1995). From these examples ir
can be concluded that Nepalese farmers
make efiftcient use oftheir natural resources
in providing for the necessities oftheir subsistence way of life.
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results
;hformalexperimental
Prospects
Low and declining soil fertility is amajor
production constraint in the hills of Nepal
and it is becoming increasingly critical to
secure sustainable soil productivify.
Intensification of crop production, deforestation and soil erosion are the main factors involved in declining soil fertility.
Chemical fertilisers have been seen as a
way of sustaining soil productivify.
However, the extent to which farmers can
depend on this input is constrained by the
inaccessibility of the remote mountain
regions, lack of technical know-how, the
low purchasing power of the majority of
hill farmers and the difficulry of making the
right type of chemical fertiliser available in
the right amount at the right time. Famers
themselves are becoming increasingly concerned about the deteriorating physical
properties of the soil as the volume of
chemical fertiliser increasesand the
amount of organic manure declines.
Most of the indigenous green manure
species can be used for many purposes.
Asuro, for example, is used as a live fence, a
hedge plant, an insect repellent and as an
excellent green manure. Khirro has insecticide properties and when used as a green
mulch is said to control such pests as white
grubs. It is also frequently used to control
crabs in rice fields. The tender twigs and
leaves ofthe siplikan plant are used as a
pickle after it has been boiled and farmers
attfibute it with medicinal properties. In
the same way, Siris, Bakaino and Padke
which are commonly grown in terrace risers, as fences and along streams provide
not only timber, firewood and foliage but

also produce good green leaf manure as
well. Moreover, these species help conserve soil and are said to cause minimal
shade problems to food crops.
'$íhilst
growing such plant species in
marginal lands, as fences and along river
banks causesno harm, there are limitations
to the scale on which green manure canbe
used. If green manures were to be
employed on a large scale,a major gap
would develop between demand and availability. Therefore, one should not expect
the totàl nutrient supply to come from
green manure alone. Moreover gfeen
manure involves considerable human
labour because the green biomass has to be
cut and carried. Someplant speciessuch as
ankhitare and siplikan are beginning to disappear very quickly because of over exploitation. Attention must be given to the conservation and proper utilisation ofthese
impoÍtant plant species.
Traditional knowledge is often neglected
in agricultural research and development
and the price paid for this omission is that
new technologies are often adopted with
little enthusiasm and resolve . Despite the
many efforts being made to introduce exotic green manures such as Sesbania sp, their
use is far from widespread in Nepal
because ofaltitude constraints, the fact that
they compete with arable crops during the
growing seasonand because seeds are
often unavailable and difficult to germinate.
Using indigenous green manure is a traditional practice. Therefore, it is less likely to
encounter the same adoption problems and
communication barriers that confront new
technologies. Identification, conservation,

and utilisation oflocally available green
manure will contribute sígnificantly to
meeting the total nutrient demand of local
crops without creating environmental
problems or placing cash demands on subsistence farmers. These examples reinforce
my belief that agricultural research, especially in the case of subsistence farming,
should be based on local knowledge.
T

K,D. Subedl, Lumle Agricultuml
P.O. Box 1, Pokham, Nepal
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- Subedi, KD, Rana, RB, Gurung, TB, and GC, YD (1995).
Soil fertility of rice under low-hill intetrive
cropping slstem
ofNepal. Paper presented in the 18th
Summer Crops Workshop 1-2 March, 1995, Rampur,
Chitwan. NeDal.

Table1. Listof the top ten indigenousgÍeenmanuÍespeciesfound in the westernNepalesehillswith farmers'preferencerankingsandthe
comparativenutrientcontentof plantleaves.
Local name

Common name

BotanicalName

Asuro
Malbar nut
Adhatodavasica
Ankhetare
Walsuratrijuga
Bakaino
Persianlilac
Melia azedarach
Khirro
Tallowtree
Sapium insigne
Niger
Guizotia abyssinica .
Jhusetil
Padke
Albizziaspp
Siltung/MasyangeRicebean
Vigna umbellata
Kalosiris
Albizia
Albizzia leebek
Siplikan
Carlicpear
Crataeva unilocularis
ïitepati
Indianworm wood fleabane Artemisia vulgaris

Planttype

Altitude
Farmers' Nutrientcontent(%)
preference on dry matterbasis
range
(appror m) ranking

200-1300
shrub
400-1200
tree
tree
100-1s00
200-1
200
tree
annualoil seedcrop 100-1700
tree
300-800
<1500
annualgrain legume
100-1s00
uee
200-1
200
tree
)2000
herb

1

^
5
B
'10
6
7

9
z

4.30
2.77
3.24
2J0
4.45
3.62
2.91
2.89
3.69
2.40

0.BB
0.49
0.19
0.79
0.36
0.26
0.28
0.6s
0.36
0.41

4.49
2.40
1.76
2.89
3.44
0.94
1.84
2.s9
2.27
4.90

source: Subedi(1993b)
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Soilfertilitymanagement
in
R.anjitMulleriawa
and CheshaWettasinha
'f,

A'ahaweli System-Cis an agricultural
sentement scheme in the'dry'
l\/l
l- Y Izone of Sri Lanka. Prior to 1980
most of the land in this region was covered
byforest. Between 1980 and 1990 almost
70,000 hectares of this forest was cleared
to make way for an irigated agricultural
settlement of some 22,OOOfarmer families.
Each family was provided with one hectare
ofirrigable rice land and 0.1 hectare of
'highland'
for use as a homestead. Since
rice is the staple diet ofthe Sri Lankan people, and with an ample supply of irigation
water assured for growing two crops of
rice on'the same land each year, rice monoculture tends to be standard practice for
most farmers in Mahaweli System-C.
During the first three to four years (six to
eight seasons)of cultivation, the new, highyielding rice varieties spawned by the
Green Revolution performed exceptionally
well and yielded between five to six tonnes
of rice per hectare without any fertiliser.
Thereafter, rice yields began to fall drastically and farmers were compelled to apply
inorganic fertilisers to maintain yields at
around four and halfto five tonnes per hectare. As the price of imported inorganic fertiliser increased, the profitability of rice
farming began to decline. And when the Sri
Lankan Govemment, yielding to pressure
from the World Bank, removed the subsidy
ón fertilisers, rice farmers found themselves in dire straits.

Nutrientmining
One of the important reasons for yield
decline in irigated rice is nutrient mining.
Total nutrient removal per.hectare by a rice
crop of five tons amouÍlts to about lOO kg
ofN, 16 kg ofP and 128 kg ofK. Farmers
compensate this loss by applying about
375 kg of inorganic fertilisers which contribute 117 kg N, 23 kg of P aÍlld42 kg of K.
Traditionally most farmers burn their rice
straw on the threshing floor and do not
retum the ashesto the fields. Thus, whilst
the grain is consumed as food, the straw is
wasted by burning. The net result being the
nutrient mining of the soil. Little wonder
then that rice yields fall in the absence of
adequate nutrient replenishment. As rice
straw (5OOOkglha) contains approximately
36 kS N, 4.5 kgP and 112 kgK, recycling
straw might be a good way of balancing the
negative nutrient balance.

,)

I

Scsbilia rcstata
prcdues modules
apableof N-frxation
on i6 stem.

i
+6

€

value of incorporating rice straw into theiÍ
fields during preparatory tillage rather than
burning it on the threshing floor.
However, many of them experienced prac,
tical problems when trying to incorporate
rice straw into their fields. Some complained that the straw becatne entangled in
the mould board plough. Others maintained that rice seedlings began to yellow
shortly after the straw had been incorpo
rated. Extensionists sought the assistance
ofresearchers in
trying to solve these practical problems.
Before long, farmers, extensionists and
researchers were fully involved in many
on-farm experiments designed to find the
most pfactical way of incorporating rice
straw into the field whilst minimising the
negative impact on rice seedling growth.
In less than two seasons of trial and error
suitable solutions were found.

lncorporationof strawfeasible
Farmereducation
Extensionists employed by Sri Lanka's
Mahaweli Authority began to educate farmers by confronting them with the hard
facts of conventional rice farming practices. Farmers were quick to recognise the
18
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Farmer experimentation revealed that rice
straw could be effectively ploughed back
into the field if the following steps v/ere
taken:
. Spreading the straw out in small heaps
(weighing 45 kg) spaced 2 to 2.5 meters

apart over the entiÍe rice field shortly
after threshing.
Impounding enough water in the field to
allow the heaps of straw to become
thoroughlywet.
Ploughing the field with a mould board
plough (frst ploughing) taking care to
avoid the heaps ofstraw and then spreading the straw uniforÍnly over the field.
Crossploughing two weeks after the first
ploughing. The straw breaks down readily into smaller pieces at this stage enabling it to be incorporated into the soil.
Puddling, levelling and broadcasting pregerminated rice seed about three weeks
later.
Researcherswere quick to point out that
the yellowing of rice seedlings observed by
farmers was a result of the temporary
immobilisation of soil nitrogen by soil bacteria because rice had been sown broadcast
immediately after the straw had been incorporated. These negative effects could be
avoided if rice was sown at least three
weeks after the straw had been.incorporated or by applying about 2O kg ofurea fertiliser per hectare of rice field when the
straw was ploughed in.

irrigatedricefields
Dingid Randa
claims that ploughing
in sesbania
imprcves the
íertility of his land.

,il

l
E

I

Benefitsof strawapplication
Farmers reported the following benefits
from applying straw to their rice fields:
. Healthy, robust rice plants which are
more fesistant to insect pest and disease
attacks.
. Potassium fertiliser no longer required
(rice straw is rich in potassium).
. Slightly less nitrogen fertiliser required
(2U25 kgperhectare).
. Yield increases of around 400-500 kg per
hectare ofrice after three to four consecutive seasonsof straw application.
. Improved water retention of soil.

r

I

Despite the many benefits and considerable
savingoíhard cash made possible by straw
application, the high nitrogen requirements of betteryielding, improved rice
varieties still make healry demands on inorganic nitrogen fertilisers which are mostly
in the form of urea. Acutely aware of the
problem faced by rice farmers who had to
find the money to buy the 60-80 kg of nitrogen fertiliser (I3O-175 kg ofurea) needed
for each hectare ofrice field; fesearchers at
the Department of Agriculture's Regional
ResearchStation in Girandurukotte,
Mahaweli System-C,began looking for
cheaper sources ofnitrogen in the form of
gfeen manufes.

Greenmanures
Cyril Bandara, the main researcher at the
Agricultural Department's Regional
ResearchStation in Girandurukotte, began
screening a number of leguminous green
manure crops such as.Sesbania rostra.ta,
Sesbania sesban, Sesbania aculea.ta,
Crotalaria juncea and Crotal.aria caricitz
for bio-mass production and N-content.
Sesbania rostraÉa proved to be most promising. Research showed that at a seedling
density of 6O plants per square meter,

S. rostratawas capable of providing 4O00 kg
of dry matter and 100 kg of nitrogen per hectare in just 45 days of growth. Unlike most
other legumes, S. rostrírtawas also unique
in that it produced nodules capable of Nfixation on its stem (Photo l).This remarkable plant from Senegalwas also able to
grow well in water logged soil unlike the
many species of Crotalaria.

Sesbaniarostrafitsthe svstem
Research also showed thai.sesbania rostrata cowldbe grown in situ in a rice field,
and that it could be easily fitted into the
turn-around period ofthe rice-rice cropping pattem of the region. The best time
for ploughing in Sesbania rostrata pÍoved
to be 40-50 days after germination. Thus, it
was possible to grow S. rostrata in a rice
field during the 'fallow period' following
one rice crop and the beginning ofanother
(second) crop . S. rostrata's potential as a
green manure crop for rice was considerable. It was now necessary to introduce it
to rice farmers, to determine its performance in farmers' fields and find out
whether farmers would accept it.

A firm believer- but no seeds
Dingiri Banda is a rice farmer in the
Divulapelessa Unit of Mahaweli System-C.
He is an innovative farmer always looking
for new things to try out. He applied straw
routinely and many of his neighbours have
been motivated to do the same. He strongly
believed that soil fertility should be
improved through the use of organic matter. As a regular visitor to the Agricultural
Research Station in Girandurukotte, he had
observed a patch of yellow flowering
Sesbania rostrata growing in a rice field.
Iírhen he was told of Sesbania.'s pateÍtia,l
benefits as far as improving soil fertility was
concerned, he immediately asked the

researchers for some.L rostrata seeds to
try in his own Íield. The researchers
obliged. That was about fwo years ago.
When we visited Mr. Banda inJuly this
year, he proudly showed us his rice fields.
He claims he ploughs inSesbania regulady
and says it has improved the fertility of his
land considerably. He finds the rice plants
are much healthier and that they give a better yield. Another advantage he noticed
was that.t rostratakept soil-based pests at
bay, probably due to the slight bitterness of
the plant.
Although Mr. Banda is aware of the benefits of .L rostrata, he is unable to produce
sufficient seed to maintain the required
plant density over the entire one hectare
area during any given season. Therefore, he
fesofts to a fotation of manuring. Lack of
seed is also the reason why his neighbours
have been slow to follow his example.

tarmer-researcher
collaboration
As mentioned eadier the link between the
farmer and the researcher was bridged by
the extensionist in traditional extension. It
was the latterwho brought the farmers'
problems to the notice ofthe researcher,
and returned their advice to the farmers.
Direct interaction between researchers and
farmers had been minimal. PMHE recognises the need for strengthening collaboration
between all actors, namely researchers,
extensionists and farmers and hopes to use
farmer experiments to this end. This Maha
(October 1997 -February 1998) researchers
such as Mr Cyril Bandara and the Mahaweli
extensionists will be linked to farÍners trying out S. rostrata on their fields so that
experiences and knowledge can be
exchanged.
T
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NewKekulamricecultivation:
a practicalandscientificecologicalapproach
Experience has shown that rice varieties
that mature within four or more months are
the most suitable for Kekulam cultivation.
Seed is broadcast on dry land ifrain has fallen or the land is wet from irigation.
Sprouted seedsare sown broadcast. Once
the field has been sown, it is covered with a
mulch made either from rice straw gathered
the previous season or, if this is not available, with green leaves, dded grassor
'branches
and twigs. It is not necessary to
apply fertiliser if the fertility level of the land
has been built up to an appropriate level.

A manure-fertiliser-neem
mixture

Paddyfarmerc in srt ranka Íace serious problems. In conventional rice cultiuation
inputs are gxpensive and yields are low. Although new improved rtce uarietieshave
a pgtential return of over threê tons per acre, in reality they often yield lessthan one
and half tons. Thisproduaion level reflects a history oÍ indiscrtminate agro chemical
application and the etrect of soil erosion causedby inappropriate lanípreparation
technigues. Thisarticle explores a way of mitigating the potentiatty disastrous
consequen cesof this process.

G.K Upawansa
Íter a detailed study of the problems
associated with conventional rice
ultivation, the Eco-Conservation
Organisation @CO) developed the new
Kekulam method of rice growing.
'Kekulam'means
the sowing of paddy
seed that has not been pre-germinated and
the new approach seeks to combine
farmers' experiences with concepts drawn
from modern farming such as mulching
wetland rice, using weeds as crop protection agents, and carefully avoiding normal
weed control measurès and agrochemicals.
Mulch in the new Kekulam system reduces erosion to near zero and has the added
benefit of improving soil properties and
reducing both the incidence of weeds and
the amognt of tillage required. Farmers, supported by ECO, found that the system was
75% cheaper, more time efficient than conventional rice cultivation and achieved
water savings of up to 5O%.This helped to
offset the negative effects of climatic irregularities. In ecological terms the system leads
to a substantial improvement in fauna and
flora biodiversity. In the earliest stages of
cultivation, rice grown by the new Kekulam
method requires no pest or diseasemanagement measures and whilst yields may be
20
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1O%less than conventionally cultivated rice
in the first one or fwo seasons,they subsequently rise to a similar level.

Weedson bunds
In conventional rice cultivation, weeds are
normally,removed from bunds and thrown
into the fields. In Kekulam cultivation,
however, weeds are left on the bunds to
harbour predators. Whilst there may be
some hafmful insects amongst these predators, their numbers are relatively small and
can be kept under control. \íeeds that
grow on bunds are slashed and laid on the
bunds when they become taller than the
rice crop itself.

Not puddlingbut mutching
In Kekulam cultivation, the soil is loosened
with a countryplough, a mommoty (flatbladed hoe) or a tractordrawn tyne cultivator. Ploughing and otherforms of soilturning are avoided. A rotovator can be used if
no tyne cultivator is available but should never be used to cultivate below a depth offive
centimetres. Kekulam cultivation requires a
cloddy soil and not the fine surface usually
associated with conventional rice cultivation. If rains are expëcred within a few days
of sowing, mommoties are used to construct
shallow drains to carry away excess water.
This is all the land prepàration required.

Only very small amounts of nitrogen fertilis
er are applied. A manure-fertiliser-neem
.mixture provides the basis for soil fertility
management. It can be prepared in the following way. Powder 1-2 kg neem seeds and
add them to 7 kg urea. Powder this mixture
again, mixing it well with at least 5O kg of
well-rotted, fine compost. Whenever possible, use more than 5Okg of compost. The
mixture of neem seeds,urea and compost
should be gathered into aheap, covered
with polyhene or sacks. and kept for no
longer than 12 hours before being spread
on the fields. Preferably the mixture should
be made in the morning and applied at sunset, thus allowing the insect repellent and
manuring properties of the neem seed to
be used to full advantage . The manure-fertiliser-neem mixture should be applied lO to
12 days after the seedlings emerge anda
second application should be made lO days
later. Before any subsequent application is
made, the crop should be observed carefully. If there are yellow leaves indicating
nitrogen deficiency, a third application
should be made ffieen days later. Normally
a fourth application is only necessarywhen
soils are very infertile or when varieties that
take longer to mature are grown. The number of fertiliser applications needed
decrease when the Kekulam system has
been in use for several seasons.

Effectivemicro-organisms(rM)
Direct feeding to soil microbes rather than
the rice itself will fix sufficient nitrogen and
make other essential nutrients available
once microbes are established. In Sri Lanka
experience has shown that it is possible to
bring the soil into balance again within four
to five seasons by using composts and neem
seeds.In infertile soils, the extraction ofsoil
nitrogen by microbes decomposing mulch
and other organic matter causes seedlings
to yellow in the eady stages of growth. An
EM @ffective Micro-organism) solution or
home-made liquid mamre (see Box) can be
applied to overcome adverse effects and
retarded crop growh. It can also be applied

when a thicker than normal layer of mulch
is being used. The EM solution is a combination of different beneficial and coexisting
soil micro-organisms and was developed in
Japan by Professor Higa. It is currently being
used in many countries.
Noweeding
In Kekulam cultivation, mulch is used to
keep the weed population to a minimum
and it becomesunnccessaryto remove the
few weeds that do appear because these
will act as host plants to predators. The
weeds of the.Eclrinocbloa species, however, must be removed and this can be done
by hand because of the small numbers
involved. There are two or three varieties
of weeds - members of the grass family that germinate with the rice and absorb
nutrients faster than the rice plarit itself.
Kekulam farmers sow rice at higher densities than in conventional clrltivation in
order to smother weeds. The mulch, the
manure-fertiliser-neem seed mixture and a
high seed density keep weed populations
at a level that favours bio-diversity in both
fauna and flora.

No pesticideapplication
In conventional agriculture, weeds, harmful insects and diseasesare treated as pests.
In ecological farming and Kekulam cultivation, they are treatecl as a natural resoufce.
No chemical pesticides are used and plantbased pesticides are only applied during
the initial stagesof conversion when harmful insects, disease-causingorganisms and
pernicious weeds still dominate . Kekulam
farmers try to establish a balance between
all organisms as quickly as possible by
improving bio-diversity and avoiding activ-

ities that might harm any form of visible or
invisible life. The proportion of harmful
organisms can gradually be reduced over
time if there is a balanced natural supply of
plant nutrients from organic matter, host
plants are provided for predators, and the
diversity of soil microbe s is increased as a
result of protective measures. Avoiding the
use of excessively nitrogenous fertiliser
also helps reduce the incidence of pests
and diseases.Climate changes, variable
weather and mistakes by farmers can caus€
an upsurge ofpests and disease.In such situations a kem (a traditional rite) which
does not damage the eco-system, is carried
out. Somelimcsa plant extract from neem
seed preparation ot Derris scandence
stems is used. Kekulam farmers, however,
never use chemical insecticide .
One might think that a Kekulam farm,
surrounded by conventional, high-externalinput farms, would be I'ulnerable to diseasesand pests.This is not the case.I have
personally observed rwo small beds on a
conventional farm being cultivated using
Kekulam farming techniques: these beds
remained free ofpests and diseaseeven
though the rest of the farm was affected.

Mulching
Kekulam cultivation had been practised in
the past but, with the emphasis on irrigated rice cultivation, its significance
declined. The most significant difference
between the two systems is mulch and the
way it is used. Mulching allows straw to be
recycled very simply. The mulch protects
the soil from erosionand improves its
physical, chemical and biological properties. The effect of mulch is something that
has to be experienced: it cannot be

Home-made liquid manure
insectiLiquid manure aóts not only as a manure but also as a foliar spray, mild fungicide and mild
these
ciáe. It has the properties of planr-growth hormones and enhances soil life. In addition to all
vifal disea$
effects it appears that cÍops treated with this liquicl manure also develop resistance to
es. As a nutdent source the liquid manure is complete and balances macro, micro and organic
compounds. It can also be used as a catalyst to promote gfowth. Ií-hen used regulady in sufficient
qrxtntities no other manures are required. The use of liquid manure is a way of maximising the
poisoned and
utilisation of available nutÍients. Crops respond well to liquid manure even on soils
effect of
inactivated by excessive use of agrochemicals. when applied to starved crops, the visual
application is clear within 24 hours.
Preparation
and
To prepare the liquid manure, sheep, goap,pig or cattle dung should be mixed with water
of
fresh leaves of the Gtirici<jia or any leguminous trees. Án equivalent to 10% of the wet weiSht
in a
watef
with
mixed
be
should
dung
fresh
The
rnixure.
to
the
added
the dung required should be
to be
tafik of a baffel and the fresh leaves dipped in the dung mixture. The leaves selected ought
nitfogen
those that dissolve when dipped. Leguminous leaves are preferred because oftheif high 'hinguru'
'keppitiya' (Croton hr'ctifer) and
content. In Sfi lanka the best species were found to be
mixture should be churned daily. After about eight days a pungent odour
(Lantana camara).ïhe
will develop so it is bettef to keep the tank of barrel well avay from dwellings. The ve ssel should
begins'
also be covered to avoid mosquito bfeeding. Gas bubhles will appear as decomposition
of
the mixsurface
on
the
appe,rs
of
foam
a
layer
and
is
ready
the
manure
weeks
three
A,fter about
tufe .

Use

water.
\(&en using this manure add one volume of the concentrated liquid to 3 to 4 volumes of
the
on
depending
metef,
per
squafe
one
litre
ofabout
a
rate
at
are
sprayed
crops
High value
paddy is being
cróp ancl growth stage. The liqui6 manure can also be applied to the soil. When
out
culiivate<l, the manure can be mixed with the iffigation watef . If the treatment is caffied
weekly, excellent results cao be expected.

explained. Improvements to fertility
exceed expectations probably because of
the combined effect of soil conservation,
nutrient enrichment, enhancement of biologicalactivitiesand the improvemcnt of
moisture-retention capacity. Weed suppression also contributes to yield improvement. Mulching increasesthe soil's moisture retention capacityat thc beginning of
cultivation providing cover for seeds and
helping to ensure uniform germination. In
conventional rice cultivation intensive
land preparation is an essential factor: it
keeps fields weed free and encourages a
good plant stand. Perfect levelling ensures
a uniform depth of water which checks
weed germinatian and growth. In the
Kekulam system, mulch helps keep weeds
down to an optimum level, encourages
moisture ret€ntion without perfect levelling, and protects nutrients from being
leached out. The Kekulam farmer does not
have to till his or her fields so intensively
and can keep manure and fertiliser use to
the minimum.

use
Maximisingwater
At the national level, using Kekulam cultivation can feduce the amount of irrigation
water required by as much as 5oo/o- a great
leap forward in improving irrigation efficiency. At present famers are often restficted to planting.small areasbecause there is
not enough water in the reservoirs to allow
them to cultivate more extensively. Using
the new Kekulam method it may sometimes
be possible to cultivate all the land available
and still use only half the amount of water
normally required. At the moment cultivation takes place when there is sufficient
water in the reservoirs. Quite often the season is delayed and this can lead to pest damage. These delays can be avoided ifthe
Kekulam method is used and water is saved.
The increase in the area available for potential cultivation can be of tremendous national signiicance . A25Yo extension can have
the same effect as constructing reservoirs
wirh25% of the capacity of those cuÍïently
in use. The Kekulam method is particularly
important because often the number of suitable reservoir sites is limited and water is
alwaysin short suPPlY.
Lower inputs, savings in labour and reasonably high yields even with a limited supply of water mean higher profits and demonstrate that the new Kekulam method is
not onlyviable but also economically
sound, environmentally friendly and gives
sustainable yields. It is a valuable, altemative , cultivation method and as such warrants ftirther research and popularisation.

T
Upawansa, GK ECO, 46, Java Mawatha,
H.S. watapuluwa,-Kandy, Sri I-anka
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Recyclinghouseholdwasteto
Thetaditional wan
manue waiting tó be canied to the frelds

objective is to improve the living conditions of the population and increase the
ability of farmers and women to develop
solutions to the problems they face in
everyday life. A second objective is to
strengthen the capacity of CEOSSto implement more participatory, integrated, and
ecology-oriented development programmes. The project strategy draws heavily on the Participatory Technology
Deveiopment @TD) approach and focuses
on the recycling of garbage bywomen and
the improved use of fertilisers by farmers.
j
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cEoss'a coptic NGoin Egypl makingimportant stepsin a processof changetowards
-is
enhancingthe selfrclianceof its
taryetóommunities.
n apilót projea in sharoonaand
NassareyuPTDis creatingwondercin focusingTEISA
synórgyón uteproblemsof gibageandreducingthe high costof chemicatÉrtilisen. woïnen,in a'paicipatoridecision ptocess,adoptedinnouativemeasuresthat wouldleadto cteanerstables
*A firing
s.Pace.
Bygncentnting organichouseholdwarte,manureandurinein a pit in theirinJ
lgu-sesfblet theywercableto producean oryanicfertitisernat pronaniy hasa much
higherninogencontentthantraditionalmaníre.FurtherexperimentsÀíy wellteadto
yaling an imprcvedcompostwhichwill help famtercto dáueasetheiriíputs of chemical fertiliserby experimentingwftnamereníÍertilisercombinations.the recyctingof
imprcved stahleshasrcsultedin timesavingsfor women| ÍnpÁvea
s3trage thrc_ugh
healthanditions aswell asprovidingincomeeamingoppírtunities.iaiícipánry
(pTD)is a majortrtger in íhii process.
TechnologyDevelopment
GamalZakariaand team members
and Peterlaban
he people of the Nile valley have sustained production on their precious
valley soils since the time of the
Pharaohs. These soils are very rich and,
before the building of the Assouan dam,
were regularly 'fertilised' by new sediments
washed down the Nile as the river, swollen
with the water from the summer rains in
the Southem Sudan, Ethiopia and Uganda,
flooded the 5O kilometre wide valley. This
natural process came to an abrupt end
when the dam was built n 1962.
After the dam had been constructed,
farmers were able to grow two or three imigated crops a year. Most grew wheat,
maize, alÍalfa, and vegetables in a two-year
crop fotation. Sugar cane and cotton are
also important crops. ln l953,land reform
curtailed land ownership to 50 feddan
(l feddan = I acre) and today most farmers
in the Nile Valley do not own more than
2 to 5 feddan. People live in two or three
stof,ey houses, densely packed into the narrow streets of the small towns found
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throughout the valley. Cattle are kept inside
the home, and there is little or no organised
collection or disposal of manure, stable or
household waste. Each day low quatity
manure is caried to the fields and household waste is dumped beside the river or
along the irigation and drainage canals.

Apilotproject
ln 1997 , the Coptic Evangelic Organisation
for Social Services (CEOSS)started a pilot
pÍoject in Sharoona (pop. 35,000) and
Nassareya(pop. 16,000), rwo small towns
on the eastem banks of the Nile. CEOSSis
an important NGO in Egypt and has high
credibility at govemment level because of
its non-partial approach to both Islamic and
Christian as well as rural and urban communities. Establishedin 1952, it has expanded
over the past four decades from organising .
literacy programmes to running complementary economic, health and agricultural
development programmes that follow a
social-service-delivery type approach. At
present it is implementing development
programmes in about 75 communities.
The pilot project area is relatively inaccessible and undeveloped. The present
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Firstresults
Some 3Ofarmers work together in farmerexperiment gÍoups. After only nine months
they are eager to continue systematically
experimenting with different crop pÍactices
and indicate that they are prepared to continue this approachwith orwithour CEOSS
support. Other farmers have expressed
interest in joining these experiment groups
and in starting experiments themselves. The
initial resrÍts of these fertiliser experiments
have been encouraging and have shown
that it is pobsible to maintain yields and
reduce cost despite decreased applications
of chemical fertilisers. In the first experiments organic andlor bio-fertilisers partially
replaced chemical fertilisers.

1-

improvesoil fertility
The impact of thq pilot project at the
household level was more profound. After
a careful and participatory process ofworkshops and discussions amongst six different
women's groups, it was decided to see
whether it was possible to collect manure,
straw and urine from the stable and combine it with organic waste and kitchen ash
in a pit prepared in the stable itself. This
innovation proved highly successful. Not
only did it produce a much richer organic
fertiliser, it saved the women a great deal of
time . They no longer had to bring soil in
from the fields every day to dry the stable
or carry household waste to the gerbage
dumps near the river. The stables were
cleaner so animals did not have to be
cleaned in the river every day. Moreover,
cleaner stables and animals made it possible
to collect much cleaner milk which benefits both animal and human health. Men
also profited from these innovations: they
no longer have to carry manure to their
fields everyday and they are coming to realise that they are getting a much richer
manure . In the long run garbage recycling
maywell reduce pollution of the canals and
the othef waterways. The initial six gfoups
involving 60 women have grown to about
100 participants and 50 other women have
asked to ioin the proiect.

Howdid this happen?
cEoss, wanting to incorporate a mofe ecological dimension into its agricultural and
rural development activities, asked its funding agencies for support. Preparatory work

was carried out in two villages to prioritise
problem areasand assessgender roles.
Soumayalbrahim, a social development
and gender specialist from Cairo played an
important role in this process. A PRA was
carried out in March 1996 amongst 75
households in the two towns and demonstrated very clearly that the disposal oí
household waste water and garbage were
by far the most impoÍtant problems facing
women, while male farmers gave priority to
reducing the cost of chemical fertilisers.
The outcome of the PRA guided the subsequent project proposal formulated by the
CEOSSteam. A PTD approach was chosen
in which the farmer and women gÍoups
selected would still have the freedom to
select other priority problems when implementing the pilot proiect. This open-ended
project approach was approved at the end
of 1996 by NOVIB and ICCo.
Implementatiofl started in Jantary 1997
with a I'TD Training Workshop for CEOSS
staff, which included a PTD design workshop (see Box 1) with one of the three
selected farmer groups.
The CEOSSteam repeated the design workshops with two farmers' groups and six
women's grouPs from the two towns.
Farmers grasped the process and decision
making aspects very quickly and CEOSS's
role was thus timited to advice, facilitation
and making contacts with experts such as
Dr. Sayed Arafat, a soil fertility expert
attached to the National Research Centre
(NRC) in Cairo.

Box | . LookingÍor thingPto t4,: a PTD
modulefor deslgningexperimentswith
Íarmers,
Objeètive: Agreements on what to find out
and what to try out
Tooló: Resource flow diagrams; Problem'
tree; PRA ranking tools
Procedures:
Community meeting fot commitment and
endorsement of experiments
Drawing resource flows for farm enterprises
(FtaLa diagrams)
Identifying problems and options to solve
ihem (P ai r- LUi se Ra n k i ng)
More detailed problem analysis (Probl'em
Tree)
Orienting the famer experiments (Ranking)
Àgr€eing on the detailed design ofthe experiments (treatments; experiment lay-out: monitoring; etc.)
Conclusions are laid out in proiect ideasheets
This module corresponds to Step 2 (partly)
and Step 3 ofthe PTD progess. Such á module should be preceded by a PRA problem
i<lentification and priority setting at the community level.
Adapted from: Diop and laban (1997).

Famers wanted an analysis made of the
soil in the fields where they would carry
out the experiments to help guide di,fferent
treatments - combinations of a more balanced amount of chemical fertilisers, biofertilisers andlor traditional manure.
Smaller groups of farmers were formed on
the basis of the field conditions in which
theyworked and progress, difficulties and
results were discussed in these groups.

women showedgreatinterest
It was not surprising that setting up workshops and further discussions with women
took more time. The projected changes had
important cultural, social and gender implications for th€ age-old system of dealing
with cattle, waste and manure. CEOSSstaff
took as much time as \il/asnec€ssary to
mak'e sure that the decisions made were
really owned by the women's groups.
Visits were organised to Minya, Cairo and
Alexandria to discussother experiences
and projects. This was in itself an important
event for most of the women had never left
their village before and now, for the first
time in their lives, were being exposed to
other situations and ideas. CEOSScredited
the PTD process with making this possible.
The experience and advice ofProf. Dr.
Nader Ragheb Mitry of the NRC, an expert
in rural waste technology, proved to be
invaluable in helping the women develop
the proposed innovations.

A women's gtoup
in the small town
of Nssareya
997
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Costs involved
In May the final decision was made to
experiment with solutions to tlire garbage/
manure disposal problem. The most successful solution has already been described
above. Another solution, developed for families without canle, involved a large blue
plastic container (200 litre) with holes in
the bottom and a small door on the lorÀ/er
side for remov.ing composted materials. The
containers \À/eresecond-hand and bought
relatively cheaply (l2O EL (3.5 EL=l USD)
At the moment theconstruction cost of inhouse stable pits is about 280 EL, but these
costs can be reduced when people provide
the necessarybricks and labour themselves.
When making decisions on the solutions to
be tried out it was agreed that CEOSSwould
pay 75 % of tlre expense involved. Later it
became clear that this contribution needs to
be drastically revised.

@o?r??^@

oÀo rYsÍÊH

rrf

Ntt'/ SYsrefi

t4

t-r

À
L2

w

@@a@

fi'rrs

sott to èry rlp

".ïiií"%

b^oè

ri,rer Hir-g

ka

re:

Challengesaheadto increaseimpact
Although this pilot proiect has made a
promising start, important issues need further attention. The advice ofscientists from
NRC have conrributed to the positive
results achieved. However, it became very
clear that it is important that researchers
are committed to the frID process to avoid
their opinions becoming too dominant.
The fertiliser experiments were too complex and it will not be possible immediatety
to differentiate between the effects of a balanced application of chemical ferriliser and
those results achieved by applying organic
and bio-fertilisers. There is still the risk that
researchers will be inclined to follow their
own research agendas and CEOSSstaffhave
an important role to play in this respect.
Funher work is needed to ensure that
farmer experiments continue to improve
and that the results are shared within farmer groups and the village community.
Strengthening and increasing the number
of farmer-experiment groups could be the
next step in the I)TD process. The early
results ofthis pilot project are encouraging.
They invite further action to develop on the
successesof the participatory process especially as it has improved living conditions
and affects the work women do in the
housèhold. Two important sreps thar could
be taken are strengthening the way the
women's development groups function,

drawing:Metira steenhub

Figurc 1: A nutient f,ow diagram oÍ a Nile Valley fam household system

and finding ways to market the organic fertilisers produced at home, especially by
families who have no cattle and no fields.

andecology-oriented
developmentprogrammesin Egypt.
T

Challengesto CEOSS
CEOSSas a development organisation also
faces a number of iinportant questions.
How can its policies be adapted to up-scale
and increase the impact of the pilot project
by strengthening and institutionalising the
PTD approach? \íhat will this mean for rhe
further development.of staff capaciry?How
should the important issue of financial contributions be dealt with, where it is clear
that it cannot respond to a massive demand
for improved stables?What form should
new progfflmme proposals - the follow-up
to this pilot proiect - take?How can the contradiction between this participatory process of empowement and more individually-focused development programmes be
reconciled? And, finally, hów should this
information be recorded and documented
so that it can be exchanged and shared with
others both inside and outside CEOSS?
When this article has been translated into
Arabic it may form an important part of the
process of advocating more paÍÍicipatory-

Gzmal Zakatra, Medhat Ayad, Fakhouri Nader,
Sameh Seif, Ashraf Naseh, Breem Saroufim, Gmil
Mokhtaf, Margrit Sarcufim, Magda Ramzy. CEOSS,
P.O.Box 50, Minya, Egypr; Fax/Minya: +2O.a6326373;
Fax/Cairo: +2O.O2.297587a; E-mail: g.zakaria@ceoss.org.eg
Peter Laban, Team Leader, ILEIA
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Keyfactorsfor success
. Farmers and women eager to change theiÍ situation;
' A participatory process from problem identificarion to an opencnded project
approach;
' The F'fD process: people really feeling that outsiders are listening to thimand
tall,ing their concerns seriousty: handing back decision making and the ownership ofinnovations and expet'ments;
. Gender sensitivity and differentiation:
. Practical procedures for farmeÍ/women design workshops
@ox !);
. Extensive use of PRA tools including drawings of resource flows;

. p"'ti.rp"t"{' d;"d.;;;;.i;;Ë.;";,i""

ffi;à.,,".;;id
sysÍem
with murrlpÈpo!i-improved
tive effects (cleaner houses, time savings foÍ both wome n and men,
health and fertil,
isers);
. fi.'op.r,
f.^ming attitude of CEoSS development staff:
' A process embedded in an organisation with long éxperience in communiry development
that
.
.
has the trust of rural coÍnmunities.

j
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transfer:
Biomass

ngfreefertiliser
harvesti

Manyexamples can he given of biologically oríentated working strategies that
aim to increasë farm soil fertility. One
strategy with considerable b iom ass
transíerpotential is the gathertng oÍ green
plant material írom íarm boundartes or
ouBide the farm to add to the cropped
itnea

StellaWaniau,
fohn Mukalama and RikThiissen
ost ofthe plants used for green
manure, improved fallows, and
even for improved animal manure
production are leluminous species. Under
favourable conditions, they can provide a
practical way of securing nitrogen supply via
biological nitrogen fixation and are, therefore, genuine nitrogen suppliers onfarms.
There is, hovever, evidence that several
non-leguminous plants accumulate as much
nitrogen in their leaves as legumes and that
these also have very high levels ofphosphorus. This is most probably because
these, often indigenous, species are better
adapted to the area,have a greater root volume and a special ability to recover scaÍce
nutrients from the soil. When their biomass
is transferred from where it has been produced to where it can be used it provides
exffa nutrient input ofgreat benefit to crop
producers.

Newoptions needed
The western Kenyan highlands are densely
populated. Farms have been divided and
subdivided until today average farm size is
less than two hectares. These small fields
are in almost continuous food production.
, The majority of farmers cannot afford the
amounts of inorganic fertilisers n€cessary
to maintain soil fertility, and this results in
seriously depleted soils, a situation cc,mplicated by soil erosion driring the rainy seasons. Farmers would normally leave land ,
fallow to counter these problems, but with
no newland to.cultivate, this is no longer
an option.
Researchers from the Maseno Agroforestry Research Centre and from the
Tropical Soil Biology and Fertility Pro
gramme (ISBFI have been collaborating
with the development-oriented Kenya
'Woodfuel
and Agroforestry Programme
(KWAP) to develop options that famers
could use to restore and sustain soil fertility. One methgd involves the cutting and
spreading of green leaves and twigs from
selected common shrubs found on farm
boundaries, in bushland and along roads
and stieams.

Commonshrubsand treesareeffective
Stnce 1994, a number of locally available
species of strrubs and trees have been used
in these experiments including Senna spec'
tabilis, Lantana carnara, Titbonia diuersifolia, Psidium guajaua, and Greuillea
robusta.In other experiments, the effects
of the green manr4re from some of these
species on the staple crop maize has been
compared with the applications of inorganic fertiliser.
In a research managed on-farm experiment, green manure from tithonia and lantana was applied to the cropping area at
rates of 5, 10, and 2O tonnes per hectare.
Other plots were treated with a colnÍnerci.alfertiliser (TSP) at 12.5, 25 and 50 kilogramme per hectare. Control Plots
received neithsr fertiliser or green manrre.
The increase in maize yields where tithonia
orlantanahad been applied was startling
and exciting. Plots fertilised with TSP had
maize yields only 250-300 kilograÍnme per
hectare higher than the control plot. But
where tithonid or lantanahad been applied
maize yields were more than 1000 kilogramme per hectare higher than the control plot. Another exiting conclusion was
that after it had been applied, the residual
or lasting effect of this biomass transfer
appears to increase yields into the third
cropping season after application.

bumed. The species is, however, not invasive and, given that it does not grow more
ihan about 2.5 metres, it does not become
an unmanageable nuisance when planted
on farms. According to farmers tithonia is
the only one of atotal of 3L species that has
a positive effect on crops grown adiacent
to live fences containing this plant
Clhiissen et al . L993). Prunings are often
fed to zero-grazing cattle but, because ofits
very bitter taste, animals generally only nibble it reluctantly.
According to farmers, however, even this
has benefits. Tithonia is believed to kill
intestinal lvorms in cattle and the bitter leftovers from tithonia reportedly assist in
breaking down the fibrous materials used as
dnimal bedding, a process that increases the
quantity and quality of farm yard manure.

Confirmedby laboratoryanalysis
Laboratory arralysis has shown that fresh
tithonia coflsist of about 20% dry matteÍ
(DM) and has nitroge4 content of 4.6%DM
(Thiissen et al. L99r. Tithonia has unusually high concentrations of phosphorus
(O.2743A%P) in its leaves(Gachengo,
1996). These levels are higher than those
fourÍd in legumes commonly used in agroforestry which are sómewhere in the order
phosphorus @alm 1995).
of O.15-O.2O%
Further, tithonia had the highest ash corF
tent out of a total of 2O commonly found
shrubs and small trees: 13.7o/oDM,almost
double the aveta;gecontent of these 2O different plants (Thijssen et al. 1993). This
might indicate that tithonia green manure
could also be a good souice qfother essential plant nutrients.

Farmersprefertithonia

Conclusidn

The question was now what would happen
when farmers tried this biomass transfer
technology on their fields? Many farmers in
the area of Maseno ARC and in localities in
the Busia District where KWAP is active,
agreed to try applying five tonnes of titho
nia green manure to each hectare oftheir
maize fields. Although most of them were
unable to immediately gather the amount
needed for a hectare of. maize, they did try
using biomass transfer in smaller fields and
found that in comparison with other areas
of the farm where no green manure had
been applied, yields were indeed higher.
Most of the famers reported that they preferred tithonia because it led to greater
.increases in yields.and was easier to handle
Tithonia (Titbonia diuersifulia), origsnated in South America and is found as a
roadside weed and common farm hedge
species throughout tropical Africa (Palm
et al. I99D and South-eastAsia ('{ajarajah
etaI. 1982).Itprovidesaparticularly
l
goodexample of biomass transfer. The
plant is easy to establish thr,ough cuttings
and gfows fast even under unfavourablecircumstancès. It canproduce up to
275 tonnes ofgreen material (about
55 tonnes of dry material) per hectarg per
year. It is very hardy and can withstand
being pruned to soil level and being'

The main reason for using a plant such as
tithonia in biomass transfer is that it has all
the necessary attributes to rapidly store
'lost nutfients' in its biomass. Sturdy and
fast growing plants, including certain grasses for example, can arrest the nutrients
seepingout of the farming system. This
means a lot of free fertiliser if farmers and
labourers can be mobilised.
I

Mukalama and RikThiissen,
S'tella wmiau,John
Kenla Woodfuel md AgÍoforestry Progrmme, P.O.
Box 76J28, NaiÍobi. Kenya.
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Fromteachingto learning
Toolsfor learningahoutsoil and waterconseruation
Eryedment-based
participationresearchin southemZimbabwehasshownthat
Iandliteraqleads to land conservation.
Farmenwhounderctandthe dynamicsoÍtheir
envitonmentaremoreeffectivein theirsoilpreseruationand watermínagement
stlategiesRegionalstudiesin Masvingqa dryzoneto thesouthof Hararel,
haveshown
thatconventionalcontourridginghadlit:ilepositiveetrectin two-thirdsítne net*
stua|{, sn{ site-specifrcmeasues,
however,rcvealedmnsiderablepotentialbutto
usethemeffectivelykrmercnee( to understandthebio-phwicat prccesses
at workin
theirfrelds whilstteachinganddemonstratingstandardiseA
techniques- praaices
centralto conventionalefrerysionwo*- perfauate tarnerdejiiáiiieín
'knowledgeableoubiderc',landtiteracy
stimulatestheircapaiityto generateqeative
Iand husbandry solutions.
fUrgenHagmann,EdwardChuma
and OliverCundani
of many yeafs conventional extension
practices in Zimbabwe emphasised
ofal communication at the expense of
visual stimuli - farmers were frequently
assumed to be illiterate - and little artention
was paid to women farmers who often felt
inhibited in maledominated groups. The
authorities used promises of higher yields,
material benefits and coercion to motivate
farmers to carry out technical interventions
in the interest of halting soil degradation.
The fact that famers adopted techniques
such as contour ridging in more ttrang}% of
their fields seemed promising. A less favourable picture emerges, however, if the
impact of soil conservation measures rather
than the extent to whichfarmers adopted
soil conseryation techniques are talen as
the critical indicators. Recent research
shows that in twothirds of the fields studied
contour ridging did not stop erosion but
often accelerated it (Hagmann 1996).
The effectiveness of taking small, site-specific measures such as building check dams
in rills, leaving grass strips and creating
small bamiers to pfevent concentrated flow
from anthills and depressions was demonstmted by these studies. However, if farmers
are to benefit from the superior soil and
water conservation potentidl of these techniques, they need to be able to "read their
land". By exploring the causes and effects of
soil erosion and monitoring them in their
ownfields, farmers come to an understanding of bio.physical processes. They must
also have access to a variety of ideas and
technical options so that they can experiment with and identify the strategies most
suitable for their specific site and situation.
The principal of understanding processes
through discovery and learning about technologies for site and situation specific soil
management applies to all aspects of farming and extension: conservation is just one
example. It is a method that enhances
fanners' creativity and their capacity to use
technical pdnciples and ideas to aÍïive at a
26
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solution appropriate to their situation. If
they do not develop this understanding
farmers remain dependent on the 'knowledgeable outsider' and their motivation to
adopt standard techniques will remain low
because invariably theywill fail to meet the
specific requirements of these designs.
Farmers have many motives for undertaking conservation. In our studies we found
that high yields.were an important factor
but farmers also wanted to minimise other
off-field damage such as dams silting up and
wells and rivers drying out. We discovered
that farmers and their communities valued
their environment highly. However, before
these values can become criteria they must
be identified and discussed: only then can
they actively influence farmers' decision
making.

Howto raisefarmers,capacity
Thè most effective, pedagogic way to come
to an understanding of complex issues is
'leaming
by doing', 'action leaming,, ,experiential leaming' and 'discovery learning'.
AII these principles stress the need to get
involved in action and debate in order to

The'tw

nils,in

adion duringan awarcnessfreld day.

build up experiences, share these with other people and learn more.in an iterative process of action, iefl ection, self-evaluation and
new action. Instead ofbeing taught extension techniques, farmers are inspired to analyse their situation together, to put forward
and try out their own ideas and known technical options. These experiences and lessons are then shared with other farmers and
the larger community.
This extension approach is being practised in Southem Zimbabwe and contains
an individual and a social learning component: the platfoim on which leaming is
based is one of experimentation and sharing
(see Hagmann, Chuma and Murwra 1997).
In putting ideas developed in this way into
practice we use a variety of 'learning tools,
by which farmer awareness is increased and
processes are discovered.

Tappingvisionsand values

lwe initiate this learning process in communityworkshops by stimulating debates on
people's visions of deVelopment. With quee
tions such as "If you came back as a spirit in
1O0years' time, what would you like to see
in your village?" people were stimulated to
think about non-material values. The subsequent discussions often reflected the farmers' concem for environmental issues.
Debates were guided towards retrospection (for example, mapping).and to exploring the reasons for environmental and social
change. Raising awareness through discus
sion and the joint analysis of change in combination with social leaming gives form to
values and creates an interest in working
with concrete leaming tools to realise the
visions formrÍated in the group.

The rairrfall sim ulator

E

F
!

Toolsfor learning
There are a variety oftools that can be used
to stimulate the process of group exploration, discovery and learning. Some of these
are described below.
Comparing soils
Two simulated soil profiles contained in
glassboxes with an outlet at the bottom are
compared. One profile is eroded and as a
result has a shallow topsoil. The otherprofile simulates well-managed, noneroded soil.
An equal amount of water is poured into the
two soil columns. The shallow, eroded soil
has a lower water retention capacity and half
of the water immediately flows away. The
noncroded proÍile is able to hold warcr.
Having observed this simple experiment,
the farmers leaming process is facilitated by
such questions as "Síhat happened?", "Iíhy
did it happen?", "What effect has this on
plants growing on these soils?","Have you
seen this happen in your fields?", "What is
the effect in your field and has this changed
over the last few decades?".In this way farmers discover and analyse biophysical principles and relate them to thei.r situation. The
analysis reveals the link betwêen the (manmade) drought and soil erosion.

r
I

The rainfall simulator
Three fields - one ploughed, one ridged
and one mulched - are compared during
a 'rainstorm' induced by a watering can.
In reality these fields are boxes measuring
0.3 m x 0.5 m x O.l m with an outlet in the
bottom and a chute in the top. Runoff, soil
loss and groundwater outflow are collected
in glassbeakers from the three 'fields'. High
runoff and soil loss occurs on the ploughed
field, whereas on the mulched and ridged
fields runoffand soil losseswere low and
groundwater outflow was high. Questions
similar to those mentioned above were
asked to encourage farmers to analyse these
observations and relate them to theiÍ own
environment and practices. (tool/learning
aid adapted from Elwell 1986).

Metaplrors andcod.es
Discussions encouraged the use of imaginative language derived from the farmers' life
world. For example, a farmer compared the
dynamics of water in the soil to the workings of blood in the body: a gully becomes a
woundwhich allows blood to draih away.
Such metaphors together with songs, stories, proverbs and dances are used to relate
environmental processes to the farmers'
everyday reality. Pictures ofdegraded landscape, for example, with people struggling
to get fifewood or games such as the nuts
game which simulate the use of common
resources are also important. Role play
depicting situations in playform help rural
people to analysetheir own situation from a
distance. These codes provide an entry for a
debate on farmers' perceptions.The type of
facilitation that takes place, however, is
extremely important. First, questions on the
situation depicted in the picïÍe/game/Íole
play are asked and these are then developed
into questions that create links with the
'reallife' situation.
The farmers then discuss
the various answers generated by the
group. The facilitator function is restricted
to summarising ttre discussions and guiding
the process.
Tbinktanks
Think tanks, where numerous technical
options are explored, are used to expose
fgpresentatives selected by communities to
the technical options open in land husbandry. In our case the source of these innovations are creative farmers, training centfes
and research stations. Visits to think tanks
have become so popular that farmers hire
and pay for buses to visit these locations
themselves on their own initiative .
Comparison
Conventional practice ànd new ideas are
compared by placing them side by side in
one field. The possibility of making comparisons in this way allows farmers to continually monitor and analyse what they see.

Competitionsfor
tbe best id.eas
Such competitions help revive the famers'
own knowledge and generate a willingness
to try out new things. In many communities
trying out has become a new, positive social
norm and the idea that an experiment or an
idea can fail is largely ignored. This spirit
has replaced the tendency tq wait for
outsiders' solutions and has re-valued
farmers' knowledge. To avoid innovators
being victimised by fellow villages, a twoway competition has been introduced:
individuals in a community compete, but
different communities compete against
each other. In this way innovators are
accorded more respect by their community,
whilst it is also in their interest - if they are
to win - that as many 'ordinary' farmers
copy their ideas as possible.
Sharing know-how and experiences
Sharing and debating know-how and experience gained during field days, farmer evaluations, exposure visits and workshops, for
example, are extremely important tools in
facilitating group/social learning. They also
ensure that most comínunity members have
equal accessto knowledge. The presentation of afarmer's own experiments and
experiences to others can strengthen his or
her conÍdence and pride.

Conclusion
These are some learning tools used in the
processof experimentation-basedparticipatory extension and research. More are available and many more should be developed.
They can be highly effective in enhancing
farmers' self-analysis and learning for land
literacy and land husbandry. This leads
ultimately to effective soil and water consefvation. Famers call this capacity building
process Cltikoro cbi Kuturaya - the school
of trying.
T
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Oliver Gundani, SNV Zimbabwe, PO Box Cy 156,
Hartre. Zimbabwe
The methodology was developed in the fmmework of
the AGRITEVGTZ Consetration Tillage Proiect in
Masvingo, Zimbabwe. Specifications on the tools can be
obtained from the authors.
Referencc
- Elwell, HA 1986 Soil conservatlon,The
College press,
Hmre. Zimbabwe.
- Hagmmn, J 1996 Mechantcal soil comeration
with
contouf ridges: cure for or cause of rill eroslon whlch altematlves.
Land degndation md development, Vol. 7, No. 2 (1996), pp.l 45-160.
- Hagmm,J, Chuma, E and Muffiira, K 1997 Kuturaya:
pafticipatory
research, imovatlon
and extension.
In: van Veldhuizen, L., WatereBayer, 4., Ramirez, R.,
Johnson, D. and Thompson,J. Famem' resetrch in pmctice: lessons from the field. IT Publications, London.
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Understandin
ameansofcom
in rather a different way even though it can
provide depleted soils with an appreciable
amount of nutrients.
Although during burning most of the
nitrogen is lost to the atmosphere , phosphorus, potassium and other minerals are
released from plant materials and enter the
soil in a readily available form. The mineral
composition of the ash is very similar to
that of its source materials, each of which
has its own nutfition pattefn and specific
assortment of minerals. The type of plant
burnt determines the types of mineral salts
released. This difference has long been recognised by Moru housewives who know
that some plants are a particularly good
source ofthe lye they use in cooking and
which they make by burning certain
favoured plants.

Burningin the garden

Cleome gynmdra L -f,oweringand

íruitingshoot*

Indigenous knowledge has both strengths and weaknesses.It is strong in what can he
obserued and weaker at underctanding what is not visible. Conceptssuch as soil fertitity
and ndrtents are difficuft to see, but with underctanding can be explained in terms
acceptable to the farmen TheMoru of the Southern Sudanrecognise that accumulations
of wood ashprovide valuable sitesfor cultivating ecologicatty specialisedptanE. This
atticle demonstrates howtraditional perceptions of soil and fertilitywere developed to
teach notions of soil hushandry which the Moru, traditional shifting cultivatory could
use in conditions of agricultural intensifrcation. IJnderctanding what the Moru already
knew helped brtdge tlTecommunication gap.

RogerW.Sharland
Moru live in Mundri countv,
where land is plentiful. exrernal
I
L
inputs are scarceand shifting cultivation continues to be the main way of
restoring soil fertility. As more people are
drawn to population centres and adapt
their cultivation to their new circumstances farmers need to have a better understanding ofthe role soil nutrients play in
cultivation. Soils in the arcaare largely acid,
so potassium soon becomes a limiting fac-

FÍltt.
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tor once land is cleared. With no synthetic
fertilisers available, wood ash has a clear
and significant effect on the growth and
yield of many crops.
In Mundri county, ash obtain from burning trees and bush is recognised as a way of
improving soilfertility and is an important
reasonfor using fire to clear land. Areas
with particularly high concentrations of ash
such as those where a large tree or mound
ofrubbish has been burnt, are regarded as
ecologically signi.ficant and suitable for
ecologically specialised crops. Ash from
domestic household fires. however. is seen

When clearing new land for cultivation, the
Moru make extensive use of burning and
the ash produced is highly valued. W'ood
ash temporarily raises soil alkalinity making
potassium and phosphate more available to
the crop. Two main methods are used to
clear new land and both leave a significant
amount ofash. First, on second year and
older land, crop residues and one-year-old
coppiced tree and shrub growth are collected together into piles, left to dry and
then burned. Sometimes this rubble is colIected together towards the end of the
growing season, left to dry and burned
before the rains start. The ash area created
in this way is then used to cultivate ecologically specialised crops. In this procedure,
ash is deliberately generated and concentrated into one place.
Second, fire is used to kill large trees and
remove fallen trunks that would otherwise
hinder crop growth. Firewood is plentiful
in Mundri so, although smaller branches
may be broken offand used as household
frewood, the trees themselves are set
alight and left to burn slowly in the field for
several days. The result is a concentrated
area of wood ash which is subsequently
used to cultivate ecologically specialised
crops. In a fertile area such concentrations
of wood ash are avoided when sorghum is
being planted for farmers know from experience that ash stimulates over-vigorous
growth and lodging.
Farmers also understand that ecologically
specialised crops such as finger millet,
maize, pumpkin, okra and spiderflower

oÍ wood ash:
traditionalperceptions
t municatingsoil fertility
years, farmers continue to see that burning
is an efficient (àsh gives quick results) and
effective way of saving labour. However,
change has brought agricultural intensiÍication and with it new problems and learning
needs. Buming is cleady detrimental to old
land because it causesbaking, low percolation and low water retention.
In the past, farmers were taught that all
burning was bad. They rejected this teachAshfrom the hearth
ing because they saw the beneficial effects
Hearth ash is not used in the same way. The
ash had on their traditional shifting agriculMoru, living in anarea where there is no
ture. Once this position has been underscarcity of wood, generate an appreciable
stood it becomes possible to relate it to the
amount ofash in the course oftheir houseissue of burning in the areaswhere it caushold activities. This ash is swept up into a
es the most damage. In this way teaching
pile: it is not spread on the land or taken to
can be situated in the context of late hot
neárby gardens. The ash heap has a special
burning, the changes associatedwith a
status.It has taken time to develop and a
more intensive land use and the need for
large heap shows that a woman has been in
more soil husbandry because old land is
the compound for a long time and enjoys a
being kept in production
stable mariage . Even todaywhen there is
Not only does burning destroy organic
considerably less virtue in having a large
matter and soil texture, it also damagesthe
pile of ash, the habit of heaping it up in one
nutrient supply, Compost or cruder rotted
place still persists.
vegetation contain nutrients similar to
those found in wood ash but releasesthem
Kumbo:ashfor lye
at a less dramatic rate. Since the Moru recThere are other domestic uses for ash. One
ognise wood ash and decomposed plant
use not directly related to agriculture is the
material sites as places suitable for cultivatmaking of kumbo, a local salt. The way the
ing ecologically specialised crops, estab-'
Moru make salt reflects their environmental
lished farming practices can be used as a
understanding and provides an excellent
basis for further learning.
parallel with processes basic to soil f€rtility.
Traditionally, ecological niches are used
In the Moru situation, salt making has all the
in an opportunistic way and rarely involve
right elements for creating a teaching tool.
'W-hen
the deliberate creation of specialised condithe women of the village make
tions. As land usepractices changeamongst
kumbo, they carefuIly choose particular
the Moru and new crops and vegetables are
plants. These include crop residues, wild
grown for market, household ash becomes
plants and some exotics. Once these have
an important resource for maintaining soil
been selected they are cut, added to brushfertility.
wood when they are still green and burnt in
. Many farmers find the idea of nutrients
a well-swept area. The ash generated is collected and stored in a pot or similar contain- difficult to understand. They do not know
why some soils are good and some are poor
er. It is recognised that ifthis ash is to retain
its saltiness it must be kept dry. V/hen salt is or why wood ash, for example, is beneficial. The communiry's familiarity with preneeded, the ash is put into a perforated
paring kumbo provides a way of helping
bowl and a small amount of water is added
allowing the soluble saltsto leach out in the farmers understand what nutrients are,
how they become availableand how they
form oflye. This lye is then added to cookwork. The following learning steps proved
ing water when salt is needed.
usefulwhen discussing the subject of soil
fertility with several Moru womens' groups
Significance of wood ash
and helped them see the soil in a new light.
The importance of potassium in the soil is
difficult to teach, but the effect of wood ash
Kumbofrom ash:nutrientsfrom soil
is easy to see. Teaching, however, must be
. Kumbo is salty, it is useful in cooking.
situation orientated. Buming has often
. The saltinessis in the plant. It becomes
been condemned. However, as long as the
available when the plant is bumt to ash.
land
the
tradition
of
clearing
Moru maintain
. The saltinessis drawn out by adding
and using it for a period of two to four

(Cleome spp) as well as banana and papaya
thrive where there are dead trees, rotting
vegetation(bunds of last seasons'weeds.
heaps of groundnut haulms) termite
mounds and wood ash. This recognition
shows that farmers understand their environment, but they do not know why these
differences affect their crops.

water to the ash. The salt is then washed
out.
. This saltiness is what plants have taken
from the soil as nutrients.
." Plants take their food from the soil dissolved in water. If there is not enough
water, plants do not get their food either.
. W-hen ash is added to the soil, nutrients
pass quickly to the water and become
readily avallable to the plant bringing
quick results.
. Nutrients can also come from compost.
They are like the salt already in the plant.
Burning is not necessary. In compost,
hutrients pass slowly into the water. The
effe cts of compost are not as immediate
as those of ash, but the same amount of
nutfient is present.
. When kumbo gets wet the salt is washed
out. In the same way salt is washed from
wood ash. So ash must be put on the garden while still dry.
. In the same way that ash is washed to
give salt, the soil can also be washed by
floods or healy rain. When this happens
salt is lost (leaching).
Kumbo provides a useful tool for leaming
about nutrients. Unless farm families understand the basic processes taking place in
th€ soil they will not take an interest in soil
husbandry. This is a specific example of
how indigenous traditional knowledge can
sometimes be used in unusual or unexpected ways. It is one example - others need to
be investigated. The farm family's understanding of the ecological setting of marginal areasis an essential element in its survival for the only resources readily available
are those in the soil and the bush. As we
have seen the Moru have a detailed and
rational understanding of their envirirnments and this in itself provides a sound
basisfor grafting new learning.

T

RogerW.

Shadand, REAP, Box 76584, Nairobi, Kenya.

*)Chayamarit K. 1993. Cleome g)nandraL.ln-.
Siemonsma,J.S. & Kasem Piluk (Editors): Plant
Resources ofSouth-East Asia: No 8. Vegetables. Pudoc
Scientific Publishers, wageningen, The Nethedands.
pp. 148-150,Figurc p.149.
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edge,behaviour
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Uniuersityof Berne,Hallerstrasse12,
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onthelocalsituationand
CH-3012Berne,Suitzerland.39|t.
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ISBN3906t51085. SFR
15.00.
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(Deuelopmentand enuíronment
indicatorslcadto indicativeissues.
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In thisprocess,
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natural
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resouÍcemanagement
is theissueof
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rights.Such
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dealpriscale,calculating
indicatorscoresand
marilyrviththeissueof lzurdtenure,a
combiningindicators)andfinally,
subjectof muchstrifein humanhistoanalysing
issuesandresults.The
ry.Today,over18%of al1ruralhousepurposeanduseis first
barometer's
holdsin developing
countriesare
andforemostto stimulate
peopteto
landless,
a factthatvividlyreflectstheir
&vda'6riMÉnflonq'nrRe@ds

30

I T E I A N T W S L E T T E R . O C T O B I R1 9 9 7

rulnerability.
Wachter
andNoflhargue
thatinsecuriry
of tenureisa maiorreasonfor non-sustainable
soilmanagement.Apartfromexamining
theinteractionbenveen
soiidegradation
and
landownership,
thcauthors'
focuson
thecauses
ofandpossible
remedies
Íor insecurity.
Theaimof rheirstudyis
to incolporatetenureissuesmore
sptematicaUy
intoprojecrdesigns
md
theydiscussed
thefollowingissuesin
detail.First,conflictsbetweenindigenouslandrightsandstatelegislation;
second,tenureinsecurityin political
conflicts;third, genderaspeclsin land
tenureandfinally,lack of accessto
formalcredit.
Thethird part ofthe studydeals
with staggered
actionandputsforward
recommendations
for development
profectsthatincludeanincreased
focusonlandrightsin development
proiects;
improving
tenuresecurity
withoutredefininglandrightsthrough
regisfationandtidingto counter
informalownershipandasanultimate
measure,
theredefinition
oflandrights
byinitiating
landreform.(WB)

Thisreportof a fivelrar proiectbn
soilandcropgrowthvariability
producedbvICRISAT
andtheAgriculrural
University
of !íageningen
highli$s
thegreatvariabi[tyin cropyieldsin
theSahelander,amines
thein-fluence
ofwater,plants.
animals,
farmers.
pastoralistsandagronomicresearchers
in
maintaining
or changing
thisvariability.In iust40pages,
anextremeiy
clear
descriptionis givenof thevariousfactorsinvolved.
Thcpaperhassome
wondedilphotographs.
A greatpubli
cation,writtenin a verysimplelanguage.An importantadditionto the
leteratureavailableto thosewho are
involvedwith Sahelianagricultuie.
ffiB)

N.15

Greenmanure production
systemsfor Asian ncelands fu JK
Ladha.DPGarrity (eds). 1994.
I nternational RiceResearch
Institute (IRRI),los Baíios,Manila,
Pbikppines.195p. ISBN971 22 006A
4. USD26.00.(Soiland uop managementfor rice). Toecbe-Mitt ler
Distribution, Hindenburgstrasse
JJ,
64294Damst adt, Gennany.
Contains
a selection
ofpapersfroman
international
symposium
organised
by
IRRIin 1987,witha follow-upona
smallerscalein 1992,- published
in
1!!4 - whereresearch
findingswere.
presented
dealingwiththesubstitution
of slntheticfertilisersbyrenewable
naturalresources,
notablygreen
manures.
IRRIconcludes
that,^tthe
timeof publication,
thepracticeof
greenmanuringin farmers'fieldshas
notproducedthedesiredresults.In
theirjudgement,
however,
irrigated
riceis considered
andnotuplandrice.
In irrigatedriceIRRI'sconclusion
mav
holdtrue.However,
uplandricefarmingsystems
werenotconsidered.

(wB)

Soil and crop growti variability in
the Sahel:highlights ofresearch
( 1990-95) at ICRISATSahelian
Cefire byJBrouwer,JBouma.1997.
42Í). ISBN
92 9066365 0.
Int ernationaI Crops Research
Institutefnr theSemi-Aríd'l'ropícs
(ICRISAT),
Patancheru502J21,
AndhraPradesb,India.
(lnformation Bulletin; 49).

Intercropping and the scientific
basis of traditional agriculture
byDQInnis. 1997.Intennediate
TechnologltPublications,I 0J-I 05
SoutbamptonRow,Iondon WCI B
4HH,UK 179p. ISBNI 85339328 2.
(lT Studlesin Indigmous Knowledge
and DeuehpmentSeries).
Thisbookdocumenls
theagronomic
andecological
advantages
of intercroppingandits economicandfinancialbenefits.
It is ba-sed
ontheauÍror's
workwithsmallfarmersinJiunaica,
NepalandIndiawherefarmersmanagedto maintainandconsenesoilfertilih'andcarefullynuÍure theiÍnonrenewable
resources.
Manyfactors
inrolved
in inrcrcropping
arediscussed.
suchasspacing.
landequiralentratio,availabiliw
ofwater,nitrogenandothernutrients,theuseof
light,growthperiod,costoflabour,
erosionandpests.
diseasc
andincidenceofrveeds.
Thismcnograph
is
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soundandpleasant
to
read.(lHG)
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published
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workpapers.(WB)
evaluation,andmorespecificallyto
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indicatordevelopment
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byS.
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indicatorsarecomplex,exPensive,
to
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time-consuming
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theprimaryagricultural
to
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analvse
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reasontheseProceedings
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anddevelopment
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1996.
Soil fertility management.
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development.
sustainable
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S),StudioDriya Media,!.
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Jaua,Indonesia. (PracticalGuideto
DrylandFanning series;5). World
NW122St.,
Neighbors,1127
OklahomaCitly,OK73 I 20, USA.
in thefamiliarWorld
Presented
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extension
Neighbors
anda simpletextfull of pracdrawings
Thissmallhow-to
ticalinformation.
bookleton soilfefiilitymanagement
c'anbeobtained- freeof charge,asfar
asweknow- ateitherofthetwu
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státutorysystem(i.e. bytheState)wa"s
firmly groundedon Íaditional principles.Thetexthasmanyboxeswith
casedescriptions,thusrenderingthis
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Pathwaystowards a sustainable
mountain agriculture for the
twenty-Íirst century:the Hindu
Kush-Himalayan experience
fu,RERboades.1997.International
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Deuelopment(lCIltOD), GPOBox
3226,Kathmandu,Neqal.161P. ISBN
92 9115 645 0. USD20.00 (deaelaqed
countries) ; USD10.00(.otbers)
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countries,
publicationreviewstheexistingconon mountaindevelop'
ceptualisations
mentandgoeson to considerthe
These
thatarenecessary.
innovations
and
shouldbebasedon sustainabiliry*
farmerinvolvement.
includetheestabRecommendations
lishmentof a specificmountain
science(montolog),theintroduction
mappingof
of thccomputerised
and
systems,
mountainagricultural
informationon mountainsocieties.
onlypolicy
seems
to address
Rhoades
and
makers,plannersandresearchers
easyto read.
is hisbookis notalways
are
recommendations
Unfortunately,
onlvsoughtin thefieldsof knowledge
est'ablishgeneration
anddatabase
for
ment,andlackpracticalguidelines
thatdirectlvinvolve
fieldactivities
farmers.Asa result,it is questionable
theitprobu'hetherfarmers'realit,v,
lemsandneedsaretakensufficientlv
intoaccount.(MD)
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For ALLgenerations:making
world agriculture more sustainable byJPMadden,SGCbaplowe
(eds).1997.WorldSastainable
AgricultureAssociation (WSAA),
8551MelroseAae.,WestHollywood,

Thepublication
takestheformofan
adzsanddescribes
200examples
of
renewedagriculture.Newproducls,
from regionalspecialitiesto exotic
plantsandanimals;newservicesand
theintegration
of production,processu90069,asA.642p.
ing andmarketingaredescribedclearrsBN
09655767
01.USD
10.00.
ly andsuccinctly.
Gradually,
concemsabouttheway
Dutchrural areasareimportantfor
environmental
damage
andindustrial- tourismandrecreationandfarmersare
isedfarmingthreatenthephysicaland
profilingthemselves
ashoststo a new
mentalhealthofpeopleaswellastheir
tourismofferinga widearrayof recreaecosystem,
aregainingrecognition.
tionalservices
includingrestaurants,
Theadoptionof moresustainable
farm- guidedtoursandfestivals.
In another
ingmethods
in response
to theshortsectorthefamer emerges
asanenvicomingsof conventional
agricultureis
ronmental
experta:rdanarchitecto[
becoming
a viablealternative.
This
natuÍeandlandscape,a sharpcontrast
bookprovidesa guidein thisdirection. to anearlierimageof thefarmerasthe
It containschapters
on different
agentof environmental
destruction.
aspects
of sustainable
agriculture
AmongsÍthemanyactivitiesdescribed
includingcommunity-supported
agriarethosethatdrawon thehealthcultureandtheroleofNGOsandurban restoíingpotentialof agriculturalwork
agriculture.
Thesecondpartcontains
andfarmerstell storiesof howthey
profilesof organisations
workingfor
havesetup creches,
therapputic
comsustainable
agriculrure
anddescripmunitiesandadvisoryservices
on their
tionsof theirwork to makeagriculture farms.
moresustainable.
Thebookconcludes
Findinga newbalance,
andintegratrvithanindexof sustainable
agriculture ing newagrarianinitiatives,horvever,
is
organisalions
andis inexpensive
given a slowprocesswhichneedsthesupport
thevalueoftheinformationit contains. of newlawsandregulations
. Theextent
(IHG)
to whichsucha conceptofmodernisation canbecarriedoverto developing
countriesfemainsanopenquestion.

(vts)

Sseet potato exlensionpackage:
facilitators' lraining manual
by WJatukn, EM Bonilla. I 996.
SmallI slandsAgricultural Support
SeruícesProgramme (SMISIE);
Box 1193 CentralPO,CebuCity,
TbePhikppines.
Thisrainingmanualhasbeencom.
piledbySMISLE,
a proiectaimedat
improvingthelivingconditions
of communitieson fivesmallislandsin the
Philippinesin a participatoryway.
The
manualconsists
ofeightmoduleson
sweetpotatoproductionandAckling
all aspects
fromsiteselection
to marRenewingthe countryside:an atlas keling.It providesstepbystepinstrucwith two hundred examples from
tionsto extension
workersonhowto
Dutch rural societybyRuan
presentthevarioustechnologies
to Íhe
Broekbuizenet al. (eds).1997,240p.
farmerusinga participativeadultedursBN90 5139 05t 4. NrG35.00.MrScationmethod.Thedirectaimofthe
SETPublisbers,POBox 4, 7000BA
methodis to increase
thesweetpotato
Doetinchem, TbeNetherlands.
leld whilstin thelongtermthe
A bookon ruraldevelopment,
or in this enhanced
decision-making
abilityof
caseruralrenewal,in theNetherlands farmers
shouldproduce
a continuing
is ratheranunusualadditionto our
yieldimprovement
andmorecostcolumns.Theauthorsconsiderthe
effectiveproduction.Althoughclear,
tÍansitionessentialin thelightof the
someinitialtrainingin howtousethis
stagnating
benefits
andeverrisingprom'anual
is desirable.(IHG)
ductioncostsfacingDutchfarmers.At
stakeis theviabiÍtyof theDutchcountryside.Dutchposfindustrialsociety
Adaplablelivelihoods: coping with
callsfor farmersto takeon a newrole,
food insecurity in the Malian Sahel
far beyondtheir traditionaltasksof
by SDauies.1996.lnslitute of
producingfood.
DeuelopmentStudies (IDS),
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UniuersityofSuxex, BrigbtonBNI
9RE,UK.335p. ISBN0 333 6333865.
GBP45.00.Macmillan Educalion,
Houndsmill,Basingstoke,Hampshire
RG2I 6XS,( K.
Famines
areoftenconsideredabnormal,time-bound
evenh.Providing
immediate
foodaidshouldhelpthose
affectedthroughhardtimes,afterwhich
it is businessasusual.Thisbookoffers
a quitedifferentanalysis.Faminesare
seenaspart ofa dov,'nward
spiralof
impoverishment
andincreasingwlnerabilitywhichendsin destitution.
Famines
areanexpression
ofa livelihoodin declineandcanbeexpectedto
recur.TheeffectÍrey have,however,
dependson thesituationin whichpeoplelive.Theauthormakesit clearthat
manyAfrican
peoples
findthemselves
in
transitionalonga continuumbetween
resilienceandvulnerability.
Thebookprovidesa detailedanalysisof theSuividimentaireDeltaSeno
(SADS)
projectin theMalianSaheland
theInnerNigerDela.Theproiect
approachfocuseson howpeoplefeed
themselves
andsecuretheirlivelihood,
ratherthanconcentrating
on whatthey
cannotdo.Thegoalis to increase
resilience.
ïherefore,themainaimoftheprojectis developmelrt
intervention
before
emergency
relief becomes
necessary.
ïhe originalityof theapproachresides
(EWS)
in thewayEarlyWarning
Systems
N e t eated:^dapt&Íionstrategiesare
monitoredratherthanthecollapseof
foodavailabiliSz.
EwSbftenlook atfood
systems
but,in orderto achieveeffective
interventions,
it is suggested
thatit also
examines
groupsof peofood-insecure
plewhomightotherwisegounnoticed
andidentifflivelihoodconsiderations
otherthanfoodsecuriry.
Thesignificant
aspectof EWS
emphasised
byDaviesis thatinÍormation s.vstems
shouldbefood securityorientedandnot famine-oriented
and
lookataccess
to foodandnotto food
production.
It shouldbemicro-decentralisedandnotmacro-centralised
and
shouldhavea socioeconomic
focus
(lulnerablegroups)andnota geographicalone.Essentially
it mustbe
bottom-up
andpeople-centred
andnot
top-dounanddata-centred
andbe
gearedtowardsgeneratingsustainable
impÍovement
in access
to food.
Attheendofthefirstphase
ofSADS,
a
seriesof recommendations
weremade
in theinterestsof improvingthefood
securityofparticulargroupsbysupportingindigenousresponses
to foodstress
andreducingsomeoftheconstraints
encounteied
in dealingwiththetusituation.Theultimateaimof theprojectis
anintegrated
rystemof monitoring
responses
andimpact'assessment.
Vhat
isneeded
isa setofindicators
thatcan

showhorvpeoplegainaccessïo food,
howtheycopeandhowtheyadapt.
Fouryearsof projectactivityhave
yieldeda numberof insighsinto
changes
in post-drought
livelihood
systems.
Still,somefactorscentralto
household
foodsecuritycouldnotbe
locatedovertimein a small-scale
system:
thesystem
did notprovidethe
necessary
keyindicators.
Therefore,
a
resofthadto bemadeto standardfoodaidbasedresponses
to foodstress.It
appearstheEVS advocated
at the
momenlisloocomplicated
andis seen
asa formof luxrry:a trade-offhas
to be
foundbetween
whatcanberealised
andwhatis desirable.
Astheauthor
putsit: 'decisionmakerswill takedecisionsinespective
of thequalityor
quantityof theinformationavailable.'
Therearea numberof factorsto
considerwhendealingwith reliefaid.
First,thepresentsystems
donotwork
well andlivelihoodsarein ieopardy.
Second,
evenin unaffected
areas,wlnerabilityis increasing
indicatinga
hugefutureneedfor prevention.
Third,
foodsecurityshouldnotbeisolated
fromwidcrlivelihoodsecurityandpovertyissuesandfinally,decentralisation
ofplanning,vitalin thisapproach,
must
beernbedded
in government
policiesto
beeffective.
Thisis a veryimportant
book,that
addresses
itselÍprimarily
to decision
makersanddevelopment
professionals.

(wB)

A Well of One'sOwn

A well ofone's own: gender analysis of an irigation programme in
BangladeshbyEHJordans,MZ
nrafteueen. I 997. International
Irrigation ManagementInstitute
(MI), POBox 2075, Colombo,Sri
Ianka. 100p. ISBN92 9090342 2.
(llII Countrypaper ; Bangladesb
no. l).
Thisstudydescribes
ttreattempts
ofthe
Grameen
KrishiFoundaion(GM),
established
bytheGrameen
Bank,to
involvewomenmoredirectlyin itsirrigationprogramme
in North-West

Bangladesh.
GKF,whichsupportsagriin general
culturaldevelopment
throughirrigationrffedit aild seilices,
initiatedthisprocessin 1992,recognisingthatwomenwereheavilyinvolvedin
farmingandwereableto generate
muchmorc incomewhengivenadequatesupportin farming.Gradually
and
GKF'sstrategyprovedsuccessful
femaleinvolvement
in irrigationhas
Asa result,
increaseddramatically,
to household
woman's'contribution
incomehasincreasedandtheir selfconfidencehasbeenstrengthened.
Constrain8exist,however,primarily
their limitedcontrolovertheincome
theygenerateandtheir lack of accessto
land.(IHG)

ir

graphsall endin themid-eightiesand
havenot beenupdated.(ftB)

Missing a moving target? Colonist
technology development on the
Amazon frontiet byM Ricbards.
I 997. OuerseasDeueloPmmt
Institute (ODI),Porthnd House,
StagPlace,london SWlE5DP,UK.
94p. ISBN0 85003301 2. GBP10.95.
(ODIResearcbstud.lt).
Colonisation
oftheAmazonregion-

rs&N2950997007.
EditionsNguila-Kerou,"Ie Kérou",
29360CloharsCamoet,France.
thewild fruit
ïhis bookinventorises
oftheCameroon.
Theauf
treespecies
hors discovered300ediblefruit species,in Íre woodsaswell asin thedry
zones.Theyprovidedo not provide
basicfoodbut do addvarietyto village
spices,
dietsbyprovidingvegetables,
thebasisfor drinla aswell asnutsand

stimulants.Mostof theseprodutts are
bythosewhocollectthem,
consumed
relativelylitde is traded.However,there
maybespecieswith a largermarket
potential.
Thisbookdescribes
theecological,biologicalandbiochemical
properliesofthesespeciesin detailand
containsclearcolourpicturesanddiawings.Vith indicesof scientificand
names.(IHG)
indigenous

interestinglymostlybythosewhoalreadylivein theAmazonregion- is characterisedbya highrateof turnoverof
landholdings:colonistssoonmoveon
whenproductivitystartsto decline.ïhe
conslantsearchfor newfrontiersis
detrimental,not onlybecauseit results
in moreforestsbeingcleared,but also
because
eachmoveimpliestheopening
up of newinfrastructure.Thisin turn
attractscattleranchersandlandspeculatorswhohaveànevenmoredestructiveimpacton theenvironment.
Richardsreviewsthehistoryof this
'conquest'
ofAmazonia,asit might
havebeencalledhadit occurred100
yearsago,higlrlightingthesocioeconomic contextof technologydevelopment
bycolonists.
Thedegreeofsustainabilityofthe
colonistslashandburnsystems
is examined.Thisis dependent
on thelength
of fallowànd,hencetheavailóility of
landbecomeïa criticalfactorin thelatA number
ter sugesof thesefilement.
of alternative
technologies
andlanduse
optionsto theslashandbum system
arepresented.Variousrelativelysuccessfulprojectactivitiesin humidlatin
Americaaredescribed.
Useofgreen
manuresor covgrcrops,in combination with minimumtillage,asin Central
way
Amerjca,
seems
to bea pr:omising
of inreasing biomassproductionand
wouldmakeit possibleto reducefallow
periodswhilstsimultaneously
increasingretumsto landandlóour.
Interestingly,agroforestry,often
regardedasapanacea,hasnot been.
extensively
adopted.Apparently,smallholdersregardit ashavinglimited
potentialretumsaadinvolveshighrisk.
Naturalforestmanagement
bycolonists
haspotentialin theearlystagesof colonisationandhasbeenadoptedby
some.Theauthorconcludès
that.technologydevelopment
shouldtakeinto
accountmicroeconomicrealitiesandis
secondary
to gettingfarm-levelincentivesright.(WB)

The greeningofAfrica: breaking
through in the battle for land and
food byPHanison. I 996.Acadeny
SciencePublishers,POBox 14798,
Nairobi,Kenya.J80 p. ISBN
9966 831
347. ASD10.00.
Thisbookwasfirstpublishedin 1987.
In theprefaceto theAfricanedition,the
authoradmitsthattheassumptions
and
expectations
hehadln 1987needto be
.reviewed
with care. Thebookadvocatesa positiveapproachto environmentalimprovement
in Africaandsuggess
thattheproblemshouldbeviewed
from differentangles.lnvestments
in
susainableagricultureshouldgo
togetherwith theneedfor betteraccess
to creditandtheacknowledgement
of
thepositionof womenin theagriculturfamiliarto newal process.Concepts
sletterreaders,suchasfarmers'participationanduseoflocally available
resources,receivemuchattention.
Whilstttreauthorpleadsfor a green
revolutionforAfrica it shouldbedifferentto theonethattookplacein Asia
wheretheresultshavebeenproblematic. In theAfricancontext,a greenrevolutionmustpromotelow-cost,cheap
technologies
thatcombinehighpayoffswiihtheleastrisks.Teehnologies
proposedarewell-documented:
soil
landreclamaandwateÍconservation,
tion,regenerationofnaturalforest,and
In sucha setting,thefuelagroforestry.
woodcrisisneedsto beseriously
addressed
aswell,anddevelopment
programmes
shouldgivemoreattention to theimprovement0f pastoralism.
Unlikemanybooksdevotedto Africa,
thisoneendson a noteof hopeand
depictsthreedifferentscenariosfor the
future.Theauthorsuggests
thatonlya
swiftrupturewith pasttrendsanda
shifttowardsa newsetof relations'
betweenpeopleanda fragileenvironfruitiers sauvagesd'Afrique
([spèces du Camemn) blJViuien,
mentcanform a stablebasisfor
progress.A usefuloveniewof Africa's ll Faure.1996.Ministèredek
situation,writtenin easy,clearlanguCoopération,20 rueMonsieur,
age.Unfortunately,
thepresented
757A0Paris,France.416p.
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Food securityand harmonywith nature
fixingtrees.Available
for irnmediate
distribuTheThirdIlO.dM-À.SLA,
scientiffc
conference tionarehighqualiÍyseeds
oïlearaenaleujuh.flora, Gliricidia
andassenblyu'ill
takeplacein Bangalore,
cocepbala,Prctsopis
Indiafrom 1to 4 Dccernber
1997.Thisconfe- sepíum,Cajanuscajan,Acacianilotíca,
renceseeksto increase
understanding
onthc
Cassiasiamea,Acaciaauricukformis,
issueofachieving
foodsecurity
throughorga- Acaciameamsii,Acaciatortilis, Albizzia
nicagriculture.
II'OAM-ASIA
feelsthatit is
lebbeck,Dalbergia sissoo,Robiniapseudaurgentto bringaboutaneffectivedialogue
acacia anrJGleditsiatriacanthos.l'or more
between
thepractitioners
of organicagriculnr- information
or ifyouwishto receivea reforc a:ulpolicymakersin orderto ensurcclear restation
packagc,
writeto:I'eliciaRuiz,
perceptions
andpolicicsfor a sustainable
Vorld SeedProgramme,
TheNervForests
ftrture.TheUniversitv
ofAgricultural
Sciences Project,73I EightStreet,SHWashington,
DC
in tsangalore
iscollaborating
wilhIFOAM-ASL{20003,LISA,
Far:+l 2025464784.Ifyou are
in organisirrg
Papers
package
pleaseprotheconference.
areinvi- orderinga reforestation
tedonhealthysoils,biodiversity,
envrronmen- videanenvironmental
dcscription
of,vour
ralquality,etlucation
for sustainable
lifesq,les, area,includingelevation,
average
annual
indigenous
knolledge,consumer
auarcncss, rainfall,lengthof rainyanddryseasons,
high
policyinitiativcs
for GO-NGO
collaboration,
andlowtemperatures,
soilcharacteristics
'andhowyouintendto usethetrees.
*-orldtradeandconducive
legislations.
Regislraíion
md fufiherinformation:
IIOAM-{SA,IIRD,
PostBox 562,ftrchm Nagr. Nakshatnwadi,AuÍangabad,

Equipmentfor developrnentinitiatives
TheTTMI(Traditional
Techniques
for
- Research
Microclimate
Lnprovement)
and
Research
TrainingProfectis beingcarricd
NewForestsProject:Wodd Seed
TheTTMIprooutatfourAfricanuniversities.
Programme
thc
iect,initiatedin 1995,hashighlighted
TheNewForests
Projectprovidespacketsof
imporlance
quantiof on-farmandon-station
treeseeds,
technicalinformationandtraining ficationoftheAfricanagricultural
environmaterials
freeof chargeto groupsall overthe mentto bothprotectandimprovecropyield
$'orldwhoareinterested
in startingreforesta- andsoilsin Low-External-Input
Sustainable
tionproiects\r''ithfast-growing,
nitrogenAgriculture.
Duringour collaboration
rvith

Maharashtrx,.l31002,
lndia,la:i: +91 2403310J6.

The following artieles have heen received by ltEU but we are unahle to
puhlish them. If you are intercsÍed in these subjects, please ask lila Felipie
at llElA for a photocopy.

Africanuniversities
it hasbecomeclearthat
theseilstitutesfaceseriouslirnitations
in
quantitative
fieldresearch
because
ofthevirtualabscnce
of trainedandsuitabl.v
equippcd
technicians
to supportthercsearch.
Thisproblernis particularly
obviousin thedomainsof
equipment
maintenancc,
troubleshooting
andrepair,andtheoperationof basicrvorkshopcquiprncnt.
trnordernotto duplicatecffortsrvhilesolvingtheseproblerns
in differentdeveloping
\\'eaÍecurrentlvestablishing
countries,
a
projectcalledFiquipment
for Dcvelopmcnt
lnitiatives'(EDI).Ouriniti'alainiis to develop
moreor lessstandard
packages
of equipmcnt
thatcanbeusedfor maintenance,
trouble
shootingandtherepairof scicntificzuitlauxiliarvofficeequipment
suchascomputers.
WealsoproposethattheEDIprojectactasa
'celrtre \vill
that co-ordinatc
thesourcitrg.
ortlering,deliven,exportpapenvolkand
transport
of equipment.
Inslitutions
interestcd
in thisinitiativcshouklcontrctDr.
ChrisCriulson,
c/oSclxxrlofEngineering
andInf0rÍnation
Tcchrololry,
Iliversin of Lincolnshire
andHurnberside,
Cottingham
Road.llull,llt6 7RT.LK.
Fax:+.i.i 1+82rt()J783.

Beekeepingin rural development
CardiffLniversitv
ofWalcsis organising
a
courseon 'Beekeeping
in rural development'
from16November
to l3 December
1997.
Thcrewill benvorveeksoflecturesin theUK
andhvoiveeksof practicalworkin Tanzanl:a,.
Candidates
shouldhaveanunderstanding
of
theprinciplesof beekeeping.
Coursefee
$4000.Thereis nofundingavailable.
l'urthcrirfornation andregistration:
Pr0fessional
Derelopment
Ccntfe,CardiffLrnilcNiryof Vales,
5 I ParkPlace.CardiíïCIl 3AT,t (.
l'u: +44 12228.r'1560,
e mxil:Hudson(;D@Cardiff.AC.t.(

Singh.
thepractice
J andP.ai,S\. Vermitechapproachfor wastemanagement.Discusses
(compost-making
of vermicomposting
involving
eanhworms)
in a general
way.Thenutrient
staÍusoftheveÍmicompostprelaredby
eugeniaearecompared
Ëiseniafoeïidaand0udrtlus
in a laboratorv
setting.
Nicol:sJS.
Ricewastesrecycling:casestudiesin Norlhern Luzon,Philippines.
Documenlsthetraditionaluseof rice strawa.smulchin garlicp{oductiotl,asfertiliserin rice
production.
production.
producdon
asbedding,
in mushroom
andin portery
andfuel.
Opportunitycostsarecalculatedandthesustainability
of thesepracícesarediscussed.
SinghRN.Composting ofcattle dung by an Indian desert farmer: a casestudy.
In Rafasthan
only34 % ofthefarmersusecattlemanure.Thevalueofthemiururecanbe
increased
b,vcomposting.
Theuseof compoststronglycontributes
to controllingoftermites
andweedsandpreventingsoil crusting.In compaÍisonto chemicalfertiliserssoil fertilitywas
improved$'ithlesslabourandcost.Whenusedasa compbment
to chemical
fertilisertherewas
a consider:rble
increase
in yield.Pitcomposting
hygienic
contributed
to improving
uftheenvironment.Theauthorstrongiyrecommends
thatthegovernment
adoptsa compostingpolicy.
practices
HunterD. Paradisepostponed.DescribeS
indigenous
in taro
soilfertilityrecycling
cultivation
on theatollsoftheMaldives.
Farmers
usea varietyof methods
suchaspit planting,
raisedbedsandpondfields.Planring
materialtheresidueof clearances,
is burnedin sm'all
quantities
periodically
andusedfor thecultivation
of watermelons.In thebeginning
theash
periodicburningÀshcontinues
addedto plantingholes.Ilorvever,
andashis stillbeingadded
hvomcteÍst'Àll..
to vineswhenthey'a.re
MoorthyEK,MoorthyAK.
andRaoKB.VRFmethod ofcomposting - a new composting
(VRI) developed
technology.Recently
theVaranashi
Research
Foundation
a nervway
ofproThisarti
ducingcompost.Plasticsheets
areusedto preventthelossofmoistureandnutrients.
cledescribes
thedifferentstepsinvolved
andtheadvantages
of thesystem.
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International course on rural extension

(rcRE)
Ruralertensionis quicklymovingalva,v
from
transfcrof tcchnology
approaches.
povert.v
genderissuParticipation,
alleviation,
csandsustainablc
low-cxternal-input
technologiesareincreasinglv
irnportantissueson
Extension
isnorvbeing
theertension
agenda.
instÍumentto
usedmoreasaneducational
strengthen
clientscapacities
to adaptto
changes
in theirsocial,technicalandecologiAgainstthisbackground
calenvironments.
Agricultural
theInternational
Centre(lAC)
ha"s
developed
a four-weekICREcoulseon
'Newperspectives
in rural extension:
challengesandprospects'.
Thecourschasbeen
designed
for managers
of governmental,
nongovernmental
rural developandcommercial
mentorganisations
rvhohavcat leastthree
in a leadingposition.The
learsof experience
coursewill takeplacein Wageningen,
The
Netherlands
from 24Augustto 18 September
feeaboutUSD3250.1998.Course
inf0rnation
IAC.ICRts
Irurther
xndregistration:
Ne$perspcdilesin rural c\tension.POllor EE,
6700ABWrgeringcn,TheNetherlanrls.
l'r\: +31 .Jll 418552,
c-meil:iac@iac.agro.nl

New staff
There are many new faces in II-EIA:
Marilyn Minderhoud-Jones is our
new lead editor and she joined us in
September. She replaces Carine
Alclerswho brought considerable
enthusiasm and competence to this
jobformanyyears.BertLof joined
us inJune as ournewresearch coordinator ensuring internal cohesion
between our various research endeavours. Una Patton has taken over
responsibility for dealing with the
subscriptions to the LEISANewsletter. Our readers can submit matters relating to subscriptions directly to her.
Process documentation
'Vtrith
its activities in the field of
information exchange and research,
ILEIA wants to position itself in three
debates: the Post-Rio clebate on sustainability; the debate on the role of
agricultural research at (inter)national and NGO level and the debate on
approaches to (agricllltural) development
In order to do this, we need to
describe not only the end-results of
our research, but also the approach
that haSled to these results. This
description will involve documenta-

rionorresearchprogress
andprocess (including

PTD and Stakeholder

ConcertedAcrion) and ofthe development process we have starled
wíth our partners in Peru, Ghana and
the Phillippincs.
This process documentation will
serve specifically to:
. pfeserve information;
. describethemethodologyused
and lessonslearned in orclerto be
able to replicate the process;
. assessthe validity and impact of
the approach (the usefulness or
changes needed in the methodology used in order to assessLEISA);
. include the vision and expectations of all stakeholders in the
ILEIA programme
Presently, ILEIA and its pafinerc
are working on a framework for pro,
cess documentation rhat will include
information on the objectives of process documentation, the proposed
methodology and the media to be
used. lJ7ewill keep you informed on
this matter. We are, however, very
interested in your experiences with
process documentation. Pleaseshare
any information you may have!
Reference:
Documenting,evaluatingandlearning
fromourdevelopmentprojecrs:apafticiworkbook'1997'
l::-"ï"t-Y"l:-oisation

i#fi,:ffi,ï:i,|:ï',',iffÏ:|ï11ïï::'"'
8494,euito, Ecuador(alsoavajlablein
\parrish).

l[ElA Mandate analysis
After 13 years it is time to take stock of ILEIA as it is today. ILEIA has grown
from a small information exchange proiect established in 1984 into the
research and information programme it is today. Its main objective has been
to contribute to the development of Low-External-Input and Sustainable
Agriculture (LEISA) as an alternative to degrading Low-External-Input
Agriculture (LEIA) and modern agriculture (HEIA, Green Revolution).
The present phase ofthe ILEIA project comes to an end in December 1998
and therefore it is important to assesswhich ILEIA activities shoulcl be continued. To what extent clid ILEIA succeed in spre ading the 'message' of LEISA?
'What
\íhat are the demands that have not yet been met.
must be stressed in
the coming five or ten years?\[hat new challenges need to be confronted
and what approaches will best achieve more sustainable agriculture and livelihood systems?Níhat are the challenges ahead ancl how can ILEIA contribute
to meeting these challenges?V/hat degree of decentralisation and which
institutional forms would be most appropriate for ILEIA and enable it to
make the most effective contribution? Such an analysis needs to take into
account the presence and capacities of existing institutions ancl networks
and the potential for strategic alliances and other forms of collaboration. In
short what should be the new mandate for an institution like ILEIA?
To get an impression of the needs and visions of our readers, ILEIA is organising a mandate analysis.This will be car-riedout during November and
December 1997. Some 60 - 80 key persons will be interviewed by four consultants from Asia, Africa, Latin America and Europe. The results of this mandate analysiswill be used as an input for a stakeholder meeting in February
1998. Institutions with a difect intefest in the formulation of a follow-up programme will be invited to attend this meeting.
Our readers a.re q.lso inuited to contribute to tltis mandate ana.Stsis
by putting tlteir opinions ctbout ILEIA on paper. We ualu.e your contributi.ons uery much.

Spanish version of the ILEIANewsletter
InL996,ILEIA took the initiative to produce a Spanish
version of the Newsletter, Boletin cle IIEIA. So far, four
issueshave been published. Tllle Boletin has been received with great interest by organisations in Latin Americr,
and the number of subscribers has increased with each
new issue. We feel that, in future, the issues should not
only consist articles translated from the English newsletter, but also contain an increasing number ofcontributions from Latin America itself. To continue ancl incre ase
the distribution of Boletin.ILEIA asked the Dutch
Government for support.
LastJuly, the Dutch Government (DGIS) approved ftrnding for translating the Newsletter into Spanish for the
years 1997 and 1998. Furthermore, they assured funcling
for the translation of tl:rreeILEIA readers on sustr.tinability into Spanish and for the implementation of a Latin
American market survey. This surweywill serve to investigate and define the potential market for B oletin , tt't perfect the production and distribution system, and to invcstigate potential links between the ILEIA Newsletter (and
ILEIA research) and other interesting and relevant probeing carried out in Latin America.
iects
'We
would like to compliment our Penlvian eclitorial
tearn for the good work they are doing and will keep yor.r
informed on progress and the results of this sul-vc_y.

PTDCircular
Issue No. 7 of the PTD Circular.
ETC's six-monthly update on
Participatory Technobgy
Development is out. It is a mixture of
book reviews and announcements.
Those interested in a copy can write
to Ellen Radstake at ETC (same
address as ILEIA) for a free subscription or you can send an e-mail t0
offrce@etcnl.nl.

Farmers'researchin practice:
lessons
from the field
Our new long-awaited reader in the
series ILEIA readings in sustainable agriculture is now available.
You can order vour copy from IT
Publications, I 03-I 05 Southampton
Row, London STC1B4HH, UK. Tel.:
+44 17| 436 9761; Fax'.+14 17| 436
2013. You can also order per e-mail
at orders@itputrs.org.uk. Price,
including postage,is LTSD22.5Oor
G B P1 1 . 4 5 .

Futureissues
Once again we woul<l like to remind
our readers that the first issue of the
Newsletter next yearwill be on
water management in rainfed as well
as iffigated agriculture.
Contributions by l6January 1998
please.
The seconcl issue of the
Newsletter will deal with marketing
and the deadline for articles, letters,
and announcements is 27 February
1998. Futher details can be found
on page 33.
NTWSLETTIR.
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In the summer of I 995, IIEIAbegan
collaborating on a researchpnogramme
to assessthe viahiliÍy of LEISAtechnology
slrstemsin three agro-ecologicalzones.
Theregions selected were of contrasting
agrtcultural and socioeconomic potential:
the high mountain valleysof Cajamarca
and lTuancayoin Peru; the dryland
savannahsof Northem Ghanaand the
humid lowlands of Luzon in the Philippines.
Later,the Agriculture Men and Ecology
(eUf) programme introduced a fourth
region -the semi-arid Deccanplateau in
India Information on the rtratugy adopted
bythe IIEIAresearchprogramme can be
found in II"EIANewsletter | 3,/2pp.34-35.
Brief insights into the researchprocess in
thesefour regions will he given on the back
cover oÍ this and subsequenteditions of
the IIEIANewsletter.

I

ILEIAresearch

Highlighton the Philippines
n the Philippines, research is taking place
in Nueva Ecija, Central Luzon. Two
'S?"orking
Groups have been established
in which KADAMA ancl KALIKASAN, both
farmer organisations collaborate with
researchers from the Mufroz-based Ceqtral
Luzon Stal"eUniversiry(CLSLDand staff from
PRRII-Nueva Ecija Branch, an NGO with a
direct working relationship with KAIIKASAN.
The main cropping system is iffigated rice
during both the dry and rainy scason.
Fanners who do not have accessto iÍïigation, have a system of rainfed rice folloWed
by a dry seasonof fallow. beansand. increasingly, vegetables irrigated from shallow
wells. Most farmers have some animals such
as buffalo, goats, chicken and ducks.
In the seventiesNueva Eciiawas the cradle of the 'Green Revolution'. Initiallyfarmers were content with the new technology
and both yielcls and incorne increased.
However, after using high yielding varieties
and agro-chemicals for a while farmers
began to notice the disadvantagesofthe
'Green Revolution'.
Crabs, frogs and fish
gradually disappeared from the fields and lateryields and income started to decline.
Famers started to borrow and debts accumulated. Health hazardswere increasingly
felt becauseof pesticide use.
Since the mid-1980-s farmers have been
looking for alternatives to the technological
packageoffered b1'the'Creen Revolution'
since the mid-1980s. From l986to 1994
KADAMA farmers collaborated with scientists from the University of the Philippines
in Los Banjos (UPLB) and the ACES
Foundation, an NGO involved in the MASIPAG programme. The intention was to
develop a technology package which would
encompass improved traditional rice varieties, the application of chicken manure,
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rice-straw incorporation and an adapted
planting configuration. In 1986 some 120
farmers started experimenting with the
MASIPAGpackage, today only 20 KADAMA
farmers still use these techniques. KALIKASAN was founded with the aim of developing sustainable organic agriculture.
Amongst other things, PRRNÍsupports
KALIKASAN in buying chicken manure and
marketing organic rice.
At the stafi ofthe research process, farmers indicated that their main problems were
soil fertility management, the lack of irrigation water and pest management. AÍter firrther ahalysisit became clear that the problem of soil fertility management has seveíal
dimensions.
. I7hat fanners call the 'acidi-fication' of the
soil, a degraclationprobably causedby the

Research by PhilRice and lRRl
At present researchers ofthe Philippine Rice
Research Institute (PhilRice), based in Muíoz,
are also experimenting v/ith chicken manure
and the incorporation of rice straw. Fin;t findings indicate that urea (t) and chicken
manuÍe (CM) in combinations of 25U/75CM,
5OU/5OCMand 75U/25CMare as effective as
urea alone. For application ofurea and rice
stmw compost (RSC),combinations with 25
to 50 % RSC seem optimal. PhilRice is collabo
mting in the Intemational Rice Research
Institute GRRI) coordinated programme on
'Reversing trends
of declining productivity in
intensive irrigated rice systems'. This pro
gramme is meant to increase understanding of
the present decline in yield being experienced
by farmerc and in the long-year PhilRice on-station experiments. It also aims at developing
strategies for more accufate and rational nutrientmanagement @hilippine Rice R&D
Highlighrs 1996).

continuous and unbalanced application of
chemical fertilisers (mainly nitrogen,
some potassium and phosphorous) and
pesticides. Little use was made of organic
fetilisers. Returns on chemical fertiliser
application and yields were in decline.
. Increasing cost of chemical fertilisers
whilst the price of rice continued to lag
behind.
. Dependence on usurers for input loans.
Farmers decided to start experiments in
order to compare the application of chicken
manure (ca. 1500 kg/ha) with chemical fertiliser (350 kg/ha ) and a mixture of these fwo
ona5o/50basis. They also started to compare improved traditional varieties (Ag 8 and
Ag 5, developed in the MASIPAGprogramme) with a local, frequently used highyielding variety (TC 28). Farmers anticipated
that costs per hectare would decreaseby
about 3000 Pesos(US$ 100) when chicken
manure was used and that yields would stay
more or less the same.About 120 farmers
were involved in these eady experiments
which were intended to build up trust in
organic agriculture and increase the farmers'
skill in carrying out expefiments. Fouow-up
experiments are needed to adiust technologies and resolve specific problems. These
experiments are managed and monitored by
the farmersand will be evaluatedby both
farmers and researchers using the criteria
and indicators identified for sustainableagriculture. The FARMS software package (see
page 9) is being used for data handling and
for analysing the results of experiments and
the farm-household systems of a selected
group of farmers.
T

Photo: FarmerMagelito Dimat and a Kadama trial
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