NATURAL VEGETATIVE STRIP TECHNOLOGY.
A "NO COST" PARADIGM THAT MAY HELP TRANSFORM TROPICAL SMALLHOLDUR
CONSERVATION

DENNIS P GARRITY
Southeast Asian Rogional Resoarch Progrium
Interiational Centre for Research in ayrofu eslry
Box 161, Bogor 16001, Indonesia

MARCO STARK, and AGUSTIN MURCADO
ICRAF-Philippines
Claveria, Misamis Oriental, Philippines

ABSTRACT

Contour hedgerow syslems using niliogen-fixing trees have been widk:
impottant components of soil conservation in Southeast Asin lo nunimize erosion, 1astore soil ety sl
improve crop produclivilty.  Although posilive 1esults have been observed and tepotted in o number of
experimental and demonstration siles, farmer adoplion is poor.  This tow ivdoplion is associaled with
constraints of high fabor requitemeits in establishing and managing hedgetows, However, the concept
of conteur hedyerows was a popular idea. We saw thal some farnwes experimented wilh e concept by
placing crop residues in lines on the comtour 10 form ‘bash bunds'.  These rapidly revegaetaled with mative
grasses and weeds and soon formed stable hedgerows with natural front. lacing tlenaces, Other lanmars
tried laying out conlour lines but didn't plant anything in them. These lines evoived into nalural vegelative
strips (NVS), which we laler observed wete superb in soil erosion contiol and 1educed mainlenance kabor
lo a minimum. We exaimined each component of the proces
hedgerow praclices. The establishment of nalural veyelative { tho
needed labor compared to the conventional contour hedgerow of trea legumes, Tho only ibor requined
is lhe laying oul of conlour lines (about 2 person-days per heclare). A locally-led Landcate Association
evolved o devealop and share more effoctive ways of achieving a sustainablo agriculture in the vicinity
where the NVS praclice was spreading. l.andcare look razponsibility for lechnology dissemination.  1hoe
approach developed into a dynamic movement thal now has 56 sell-governing chaplars, over 2000
members, and a municipal federation in Clavetia, Cunrently over 600 fartuers have installod NVS on their
farms. 1L is quile uncommon for an elfeclive soil conservation stiuclure to be adopled by large mmmbers
of farmers without public subsidies. Thus, we ook nole that perthaps we ine wilnessing the kind of low-
labor, zero-cash-cost alternative that mighl have widespread applicability in other paits of the hopics
where farming syslems are simitar.

ly viewad and promoled as

s of establishing and maintaining low-lhabor
ships (NVSG) requites only a iaction of s

1. CONSERVATION FARMING SYSTEMS FOR SLOPING LANDS

Conservalion lillage is "any tillage system that reduces loss of soil or waler relative lo conve
(Lal, 1909). Slash-and-burn farmeis were he nitial adherents of conscrvation il

density increased, howeaver, imost farmers  oblain an animal for draft power. This enables a houschold to
nlensively till a much larger area than is possible Ly hand hoe, at a finction of the lime and thudyary.
They can plow and harrow fiequently enough o control Imparata cylindiica and can hokl their own
againsl the annual grasses that invade frequently-lilled ficlds. Yet, as they gain the capacity to till their
land more fraquently, they exacerbale erosion, panticularly since most dryland cultivators famm sloping
fields, They find that relaining surface residue is impractical with animal power. Go, their clean tillge
accelerales soll loss lo lypical levels of 50 lo 200 lons per heclare per yeor (Sajjaponyse and Syers,
1995), rapidly wasling their soil assels al a rate 10 lo 20 limes the maximum soil loss lolerance limil.

olivnad tilage”
aga. As poplition

Clean lilage was the palh toward higher yields for small holders: It was he modem way o fanm, Bul
while it spread across the upland landscape, it accelerated soil loss al the fanm and calchmoent level.
Today, the sedimentalion rales from Soulheast Asian river syslems are an order of magnitude higher
than those of any other part of the world (Milliman and Meade, 19683).  One way of conceplualize the
pathway toward conservalion lilage is 1o look al it in 1elalion to bolh crop productivity and (he
sustainability of \he soil and waler resource base. Produclivity gencrally increascd as farming evolved
from shifling cultivation o intensive Wilage agricultuio, in tenns of yickl por unit agricultural srca. But in
the process the health of soil and waler iesowrces declined diamalically. ‘The new intensive mcllhuds;
produced more, but jeopardized the resource base. Recenl approaches in cnn:;mvaliop lillage aim o
rebuild the sustainability of the land resources while fuither improving, or at least maintaining, productivily
and profitability.  But there is a long way to go.
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Small holders who have farmed sloping lands wilh clean- tillage for some yeins are wall aware of the
threal of soil erosion, and are keen W fearn aboul and apply conservalon meastnes (Fujisike, 14003), as
long as such methods are praclical, and wilhin their very limiled resowces and labor, Unfastunately, most
proposed melhods are not praclical, in the fanmer's eyes, and are not adopled.  But low labor, low-
investiment praclices thal save soil are eagerly awailed by small lamieis. We review hore a pPromisineg
direction toward providing Uuly adoplable conservalion practices it appears o make sense {o
Southeas! Asian upland larimers.

2, CONTOUR HEDGEROW SYSTEMS

The main consecrvalion fanming practice presciibed o opendickl intensive cullivition systems i
Southeast Asia has been conlour hedgerow systems (Ganity, 1995). Contow hedgerow Ewiming with
leyuminous trees has thus become a conunon leature of extension programs for sustainable agncathine
on the sloping uplands in Southeast Asia. These systems contiol soil erosion clicclively, even on sleep
slupes (Kiepe, 1995; Garrily, 1995) Dala from the IBSRAM Sloping Linds Nelwork bials in six counlies
have confirmed (hal annual soil loss wilh hedyerow sysloms is lypically reduced 70 o 99 porcent
(Sajjaponyse and Syers, 1945).

There are also numelous repoits of increased yield levels of annual cops when grown between
hedgerows of leguminous liees. owever, laumer adoplion of these systems is very low.  Constiaints
includa the lendency for the perennials lo compele for growth resowmces and hence reduce yields of
associaled annual crops, and the inadequate amounts of phosphorus cycled lo the crop in the prunings,
But the major problem is the extra labor needed 1o prune and maintain them. We found that fannes
labor investiment to prune their leguminous-tree hedyerows was aboul 3 | days por hectare, or 1244 days
of annual labor for four prunings (ICRAF, 1996). This increased the total labor for upland tice an average
of 64%. Labor for a maize crop increased 90% due lo pruning  operiations,

Such iminciease in
production costs was scldom rewarded by a commensuiate increase in relums. The extra ibor didnl
pay oll.

3. THE CASE FOR NATURAL VEGETATIVE STRIPS

n Claveria, Mindanao, Philippines, tree leguines and fodder grasses were lied and adoptexd by fimmers
duiing Whe.lirst years of a research and farmer-lo-farmer lraining project. Famers ol paaceived  suil
erosion tu be a problem were much more nlerested in vagelative binier teoln iguoes thal mimimizod labour
(IFujisaka al al 1994). Some lanmers independently developed the praclice ol laying-oul contom stiips it
were lell unplanled, and were revegelaled by nalive grasses and loths,  Keseachers found thal these
nalural vegelalive strips had many desirable qualities (Ganiily, 1993). They needed much less prosning
maintenance compaied wilh fodder grasses or lice hedyerows, and offered litlle compelition o the adjacent
annual crops compared lo the introduced species (Ramimamanana, 1993). They were vory oflicient in
minimizing soil loss (Agus, 1993). And they did nol show a tendency o cause grealer weed problems lor
lhe associaled annual crops (Moody, 1992, pers. comm.). Natuial vegetative slrips (NV5) were also found
lo Le an indigenous practice on a few fanms in oler lucalilies, including Litangas and Leyte Movinges,

Installing NVS is quile simple. Once contour lines are kid oul hewe is no Tulher investnant in planting
malerials or labor, “The vegelalive sliips do nut need Lo confuim clusely o the contour; they acl as filter
sltrips rather han bunds. Their blomass production, and economic value as lodder, is lower han many olhy
hedgerow oplions, bul labour is minimized. Veliver grass (Veliver ziznorles) Wis o similar niche as a low
value but effeclive hedgerow species. Bul for veliver or any olher inioduced hedgerow species the planting
malerials mus! be oblained and planted out, requiting extra labor.

One limitalion of low maintenance NVS hedgerows is thal they do not enhiance the nuliient supply to the
crops. In this respect they do not dilfer lrom many other hedgerow enterprises, inciuding fodder giasses or
perennial cash crops like colfce. Wilh conlinuous cropping, NVS or olher low managenient hedgeiow
oplions can only be sustainable wilh fertilization.  They have proven Lo be populy in northetn Mindanao
and have been adopled by hundreds of farmers in recent yeais.

4, CASH PERENNIALS IN HEDGEROWS
Perennials with economic value are an attraclive oplion o many fammers. Whoen tiees awe combined wilh

NVS or planted grass slrips they may provide a profitable solution to the problem of taking Land out of
productive use when hedgerows are established. Farmers who have established NVS aie experimenting
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with a wide range of perennial crops in hedgerows, including many types ol froils, coconuats, collee,
muiberry, and even fasl-growing limber species. Unlike pruned hedgerows, cash peiennials tend o be
full-canopy trees. Litlle is known about the lrade-olfs between Uheir yield and lthe ¢

, 10p losses due o shading
and below-ground competition. These interaclions will determine the fuluie viability and appropriale species
choice in this class of tree-crop syslems.

4.1 Managing soil fertility in vegelative stiip systems

Rapid redistribulion of soil olten occurs wilhin lhe alleyways of conlour hedgerow system
quile dramalic yicld reduclions in the upper zones. Is lhis a Wie
hedgerow systems? Recent work suggests that while it is a threat on.
manageable one. FFarmers who have encountered scowring have developed practical ways of coping.
These are currenlly being validaled experimentally.  1Robust management solutions will dopend on a

more fundamental underslanding of the processes governing fetlility resilience in conlour hedgerow

systems. Emeryging models that include landscape aspects will assist us in achicving il.

5, resultling in
al 1o the sustainability of comour
stiongly acidic soils, il ought to be o

When farmers install contour hedyerow syslems o help sustain annual crapping on sloping Luwl they

face many unusual management challenges. They must cope with the increased labor demands Lo prune

and maintain the hedgerows. They may also need lo make adjustments lo minimize competition belween

the hedgerow species and the associaled food crop.  And often, they encounter accelerated soil
delerioration in the upper zone of their alleyways. This soil delerioralion is caused by the redistitntion of
topsoil within the alleyway, from the upper to the lower zones, as lerraces nalurally develop,
We examined how farmers react to the problem, and discuss
research has identified and atlempled to validate. R
hedgerow syslems was viewed very positive

he praclical solutions that our preliminary
apid soil redistiibution within the alleyways of contour

ly i the early literature on hedgerow reseach and axtension.
Biological bariiers were very effeclive in crealing permanent bunds. The kind between the baniors may

begin lo {lallen out within just a few years. The process leads 1o a reduction in slope and creates front-
facing lerraces. Thus, lerrace development occurs as a by-product of nosmal lilkage within the alleyway.
There is no additional work and expense for soil excavation. The visuil effect was often quite sliiking
(Fujisaka et &l., 1995; Sajispongse, 1992). The reduction in soil loss was lypicaly also stiiking, oftan on
the order of 50-90% (Gartity, 1994), '

We began lo observe serjous upper-alley yield declines wilhin
a number of on-farm trials in Claveria, Philippines in the late 19605 {(Gatiily, 1994). The soil was an Oxic
Palehumult which had physical and chemical properties failly typical of the strongly acidic, low'
phosphorous status of some 186 million heclares of sloping upland soils in Southeast Asia (IRIRI, 19006).
Al lirst it was assumed that the elfect might be due to more inlense compe

lition exerted by the hedgerow
toward the crop in the upper alleyway compared to the lower alley zone. Rool banier studies (Solora,

1993), suon discounted this hypothesis, Itowever, soil analyses of affected ficlds consislently showed
that soil organic carbon, total N, and available phosphorus had declined substanlively in the upper zones,
while they increased in the lower zones (Agus, 1993; Samzussaman, 1994: Ganily el al, 1995). The
Claveria farming syslem was one of double-cropping of maize using anitmal dialt for lillage.  Similar soif
spalial changes were repotted in hand hoe cullivation systems in Uganda (JCRAL, 1994) and on an Uslic
Kandibhumultin Thailand (Turkelboom et al., 1993).

a few years of hedgerow establishinent in

The piclure emerged that these upper-alley yicld declines might be a serious sustainability problem. It
results from the degradation of he upper-alley soil envilonment (Ganily, 1991).  We now suspect lhat
previous studies on hedygerows may have not observed lhe phenomenan for two reasons: Most of the
alley cropping work that was done on slopes (at least in Southeast Asia) was on young, deep volcanic
soils wilh moderale to high available phosphorous levels (e.g. MDRLC, 1988).  Topsoil scowing in these
soils would not be expecled to degrade the soil envitoniment in the upper-alley zones (o the extent that it
would in strongly acidic, P-deficient svils.  However, sloping soils willy these laller constrainls e much
more dominant geographically. The frequency of lillage is alsu a factor. When minimum or zero tillage is
pracliced the rale of soil redistribution is much slower. Unlottunately, reduced-lillage is often difficull Tor
sinallholders. Where animal or hoe lillage is pracliced several limes in a year for weed management (o
accominodate intensive cropping systems, as is commonly obseived, the redisbibution process is yreatly
acceleraled, and soil degradation proceeds more rapidly.

How do farmers react lo the problem? Forlunately, we were in a good posilion lo answer this question,
In the vicinily of the Claveria reseaich site scores of farmers had gained experience with the instaltation
of hedgerows on their farms dwing the lale 1980s and eaily 1990s. We swveyed a representative group
of 30 smallholders that had been praclicing contour hedgerow fanming for up to seven years. Mosl
adoplers had observed reduced crop yields on their upper alleyways. Intereslingly, however, they did not
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perceive lhe scouring elfect to be a serious constiaint, or a permanent one (ICRAL, 1997).
yield Increases on the lower zones that appaienlly offsel the declines S the upper Zones.
confident of the salisfactory soil conservation effecls ol biological terracing, and pointed out it scoming
also occurred on Lthe whole of the upper pail of unhiedgerowed fickls, — Fhir perceplion was el the
investment In the bulfer strip system seemed to inciease yields over the whole hield. A telling linding wis
that more than halfl of the respundents estimated that installation of the hedgetow system increasod their
land valucs by more than 50%.

Thay noted
They weie

Many farmers had developed their own praclices lo overcoma the scowing problem. “The most consmon
ol these was 1o apply more mincral feililizer on the upper alleywiy zones than on the lower zones
(usually up to double on the upper zone). Also, farmers fiequently applicd hedgerow pramngs seloectively
lo the uppermost zone. A few even birought in additional biomass om ofl hekd for the uppe Zone, ol
scraped soll from the bund down onto the upper alleyway. We have been conducling tials wilh
hedyerow farmers during lhe past few years to validate hese pactices and to by to understnnd the
underlying processes involved In rehabililating the soils in upper alleyways. The resulls ave temded o
confirmed the ulility of skewing higher ferlilizer applications towmd he upper alleyway: This praclice
increases maize yields in these zones lo levels similar lu those in the tower zones. it appears, howoever,

that uniform ferlilizer applications give similar overall yields on a whole alley (o tield) bosis when apphod
al moderale levels.

What is the key to suslaining good crop yielus as tetiaces develop behind vegelative buller sips? In the
short term, it appears that the importation of nuliients through manwe and/or fertilizers contiining
adequale amounts of crop-available PP, are essential in maintaining yields, n the medium: tenn, however,
we hypothesize hat rebuilding suil ferlility in the upper alleyways depends on eplenishing the soil
organic maller levels in the lopsoil of the scouted zones, More and fonger term field rosearch is needoed
lo validale these presumplions on stiongly acid soils, and upon a much wide range of sloping lands in
e tropics where farmers cope with the challenges of prodacing anual crops conlinuously,  We are
iinpressed with the apparent resilience of he intensively managed ullisols and oxisols ol northemn
Mindanao. However, we suspect thal the shallow, calcareous soils typical of much of the sloping
larmiand of Southeast Asia will nol be as forgiving as the deep, well-shuctired soils on which wae have
woiked. To be adequalely prediclive we will need o understand the Tundamental Processes governig
soil ferlility resilience in contour hedgerow syslens.

Conlour hedgerow systems continue 1o be adopted by increasing numbers of fanmars in the vicinily of the
research site’in noithern Mindanao. We estimale thal uver 60U farmiers ae now praclicing the system,,

Many adopted spontaneously through a farmes-to-farmer diffusion process. An itportant factor in the
spread was the shift tu hedyerows composed of natural vegetitive ships (NVG) in liew of e praned hiee
hedgerow syslems conventionally recommended by exlensionists Uwoughout the region. NVS systeins
proved much more popular because they dramatically teduced the labor te

quirennents for installistion and
maintenance, while their elfectiveness in reducing ofl-licld soil loss wirs supetior (Ganity, 1994).
NVS systems do not lix and cycle nilrogen, as is altribuled lo hedgetows ol leguminous tees. Bul in a 1-
limiling environment, tree-based hedgerows are themselves nol efiective in eydling adequale amounts of
P lo meet crop demand, and are therefore unable o suslain ciop yickls. Increasingly, the lutwe for
conlour hedgerow systems luoks cerlain to shift to low labor allernatives like NVS, with s0il ferlibty buing
maintained by nulrient importation.  The need for nuliient importation to balance ctop olf-take is not
different than in most other types of agricultural systems, except that these systems make sustainable

annual cropping possible on sleeply sloping lands prone to severe elosion. Thus, they'e nolidead, bot
they are prelly remarkable nonelheless.

5, A RIDGE TILLAGE SYSTEM FOR ANIMAL-DRAFFT FARMING

As we seaiched for practical ways lo fann hedgetow systems o avoid (he movement of soil downslope
by lillage, we examined the principles of permanent-tidge tillage as practiced in the United Stives. The
principie of the permanent-ridye tillage system is to maintain allernate stiips of untifled and tiled and in a
row-cropped field: The unlilied strip (the ridge) is where the crop is planted in the same exact 1ow pusilion
in each successive season; the inler-row atea is whete cullivation is practiced tor weed contiol and
hilling-up is done.

The sequence of operalions is to make a shallow fuirow thiough the slubble of tie pievious crop and
plant in the same row. Then the crop is cullivaled wilh the moldboard plow in the standaid way of maize
farmers in the Philippines (usually an olf-barring operation al aboul 14 days aller emergence, and hilling-
up al about 28 days afler emergence). This creales the ridyes. Afler hinvest, the next ciop s eplanted
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{hrough the stubble in the same rows as the previous one, without any plowing or hartowing operalions.
If there Is considerable weed growth on the ridges, a band-spray of a broad-spectium systemic heibicide
(usually glyphosale Is preferred) Is applied on the ridges. Inter-row tullivalion controls weeds and
rebuilds the ridges. The ridge-till field looks liltle different than a conventional row-ciop ficld. The tidges
are just slightly more pronounced than those in convenlional imaize.

What are the advantages ol such a syslemm? First, many studies In the US have shown thal the
pernmanent ridge system dramatically reduces soil loss. The ridges acl as a palial barrier to the swiface
flow of waler, but their major dislinction is that they acl as a zone of greater infiliation.  The no-lillage
area lends lo accumulale organic malter and macro-pores, dua lo soil bivlogical aclivity and oot
channels. Since primary and secondary lillage operations are not pracliced for land prepaation hetween
crops, he land Is less subject to erosion in the off-season. Labor and expense in land preparation is
eliminated. Pre-plant weed conlrol is accomplished by judicious use of a heibicide.

We recenlly completed a four-year study of permanent-ridge lill syslems on wo farms in Claveria,
Philippines (Thapa of al, 1996). The solls were very fine kaolinitic clays classified as Lithic and Rhodic
Hupludox, with strongly acidic surface soils (plt of 4.1-4.4), organic carbon contenls of 1.6%. The
conventional cropping system in this area is two crops of maize per year. Most cropland has slopes in
the range of 10 lo GO percent. Annual rainfail is about 2000 mm, Fanners plow and hatrow lwice to
prepare the land for each crop using a single draft-animal and moldboard plow. Planting is done by hand
in furrows made with the plowpoint. Seeds, usually single-cross hybrids, are dibbled in the futow and

covered by fool. Inter-row cultivation Is also done with tho same moldboard plow, We used the same
local equipment for the permanent-ridge lill syslem.

In conventional maize production in Claveria farmers generally plamt on the conlour, moie or less, We
compared the convenlional system with ridge tillage, and with natural vegetative stiips (NVS) laid out at
an 8 m distance from each olher, a difference of 1.6 meters in verlicatl drop. The fownth beatimet was o
combination of ridge tillage in the alleyways between nalural vegelalive sliips.
produced in all treatments in rows spaced 60 cm apail.

Hybrld maize was
The slopes of the on-farm experiments were 14% at Patrocenio village and 20% in Anei. The annual soil
loss was 85.5 tons/hectare on bare, uncropped soil. Ridge tillage reduced soil luss by 49% in I*atrocinio,
and 56% In Anel. Natural vegelative stiips reduced soll loss even more: 97% in Patrocinio and 90% in
Anel, When the two conservalion liflage syslems were combined, annual soil loss was 0.3 Uha in Anei,

1.1 tha In Patrocinio. Ciearly, both systems were ellactive measures lu dramalically reduce erosion,
When combined they proved exceedingly elfoctive.

Tho permanent ridges in the ridge-till treatments had infiltration rales of 49 cm/lw, 30% bigher than in the
rows of the conventional treatmant. Infillration rates were also high for the zone just above the natural
grass slrips (59 cm/hr). The high infiltration rates reduced runoll from row-to-row in the ridge-lill system,
and reduced runoff through the grass barriors in the NVS. Kiepe (1995) demonstrated that a much higher

infiltration rate in the vicinity of contour hedgerows is the major factor explaining the exceptional ability of
contour hedgerows systems to reduce runoll and ofi-lield soil losses.

Mean grain ylelds of six crops over the three-year period were the same for the conventional system and
ridge-tilt (3.9 Uha and 3.8 Uha, a difference that was not significant). The yrass stips occupied 12.6% of
the field area. This resulted in grain vields that were about 10% fower than those for the conventional
system or the ridge-till system alone. Viws, tidge lillage mainlained maize yields, although it draslically
reducing the amount of labor invested lillage and weed contiol. It was not as elfeclive as NVS in ervsion
contro!, but did not cost the farmer any penally in crop yield compared to conventional maize production.

Did permanent-ridge lillage reduce down-slope soil scouring from the upper alicyways to the lower
alleyways? (This was the Issue that first prompled our interest in adapting this unique lillage system lo
animal-powered fanning systems.) Preliminary examination of the dala suggests that ridge lilage did
Indeed dramatically slow down the down-slope movement of soil actoss lhe alleys ways. This would slow
ihe rale at which topsoil is removed on the upper alleyways and is deposited above the grass slip down-
slope. The praclico, therefore, appears promising. 1 could be the most elfective way to manage conlour
hedgerow systems on land with quite shallow soils, such as in arcas whete the topsoil is often only 20-30
cm deep over limestone rock, as in some paits of Southeast Asla. Under these conditions the scowing
offect can be devastating to long-term crop production il hedgerows are inslalicd.
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6. FARMER-DRIVEN MECHANISMS TOWARD WIDESPREAD DISSUMINAT ION OF
CONSERVATION FARMING PRACTICES: THE LANDCARE APPROACIHI

An adoptable fechnalogy must have minimal cost 1o (he farmer and be e2cy 1o ertand to larpe rumbers
of farmers. In lalo In 1995 ICRAF was approached by farmers for assistance in inslalling contour strips to
prevent soll erosion. We responded by combining our technical expeattise with the extension skills of a
lechnician from the Depaitment of Agriculture, and the praclical knowledye of a motivated fiumer, This
Contour Hedgerow Extension Team (CHET) was composed of three individuals. They initially worked
wilh individual farmers who requested their assislanca. Subsequently, group trainings were conducted to
reach more farmers: These involved 5-7 participants from ecach of the 7 villages in which the leim was
working. Before the end of the training the paiticipants decided lo organize themselves inlo a peoples’
self-help organization for conservation farming. Officers were clecled and the organization came to be
known as the Claveria Land Care Associalion (CLCA). The Landcare Associalion evolved to develop and
share more effeclive ways of achieving a sustainable agricultiie.  Landcare look responsibility for
lechnology dissemination. The approach developed into a dynamic movement that now has 456 scll-
governing chaplers, over 2000 members, and a municipal federation in Claveria. More than 60O farmers
have inslalled NVS on their farms. The local government units were impiessed with the energy of this
movement, and has begun supporling the effoil financlally,

wilth active involvement of the village leades.
The Landcare approach has also been embedded in the natural resources management plan of another

hearby municipality, Lantapan, Bukidnon, Cuirently about 125 Lantapan farmers have established NV3
systems on their farms. We are lesting the.approach in collaboration with the Municipal Governnment, the
Lanlapan agricultural extensionists, and the Dept of Department of Agriculluie.  Two lypes of key
conservalion fanming praclices were valldaled through farmer-paiticipatory research in Lantapan: NVS
systems and ridge-lillage syslems. We produced a series of Conservalion Guides based on several
years research. These guides have been distributed to hundred of farmers. We have begun to scale-up
lhe method to the provincial and regional levels with the support of the provincial governor.

One of lhe key Issues thal emerged in various meelings was lhe establishient of ca
NVS. Although, farmers apprecialed the role of NVS in contiolling soil erosion most
hedgerow space. They are keen lo establish timber and fruil lrees on lheir NVS
been widely planted, and farmers were looking for olher spacies,
species, Evcalyplus deglupla, because of ils belter markel polential for poles and umber. The CLCA put
up a nursery. It was agreed that each chapler will contiibule the fabor required and cosls of the
eslablishment and maintenance. ICRAF piovided lhe improved sced.  Nursery establishment and
management lralning was conducled wilh the chapler chainmen, sclecl members, and barangay

councilors.  The tralning Included lectures and hands.on expeiience wilth the very dilleienl nuisery
practices required for deylupla.

sh perennials on the
want lo oplimize the
. Gmelina arborea has
Farmeis were inlerested in a now

Moro than 40 volunteer village nurseries have now been sel up and aie producing timber and fruit trees
scediings for the NVS. Tho seedlings raised are Cucalyplus spp such as: deglupla, robusta,
camaldulensis, and {orillana, and a wide range of other fruit and timber specios, Chapler maembers
provided the nursery sheds, fencing, celiophance bagys, and polling material, and implemented all
activitios In the nurseries. Members rotated in maintaining the nurseries for lasks such as walering and
cloaning. The nursery aclivities did not compele with hedgerow establishiment. NVS are established
during the land preparalion period, which Is therefoie a seasonal aclivity only, The demands for NVS
eslablishment assistance are high duitng the months of February, March, April, May, Seplember and

Oclober.  The NVS are proving o be 4 foundation for the evolution of mare produclive timber or fiuit
liee-based agroforestry syslems,

The Landcare approach is a method o rapidly and inexpensively diffuse agrofureslry praclices among
Whousands of upland farmers. it is based on the farmers' innale interost in learning and sharing
knowledge aboul new lechnologies that earmn more money and conserve natural resources.  The
evolution of the method and how it has performed (o dale is discussed in Garrily et al (1998). The
essenlial elements of the approach are: A flexible sel of proven lechnologies for smallholder
agroforestalion and conservalion farming; fanner exposure lo these technologies through observation
and sponlaneous trial on lheir farms; a farmers’ organization to widely diffuse knowledye aboul the
technologies within the municipality; and (in the event that the prior sleps are successful) financial
support from local government (municipality and village) to enhance the suslainability of the movement,
We analyzed the current experience wilh the Landcare approach, we recognized that the costs o
implement it In new municipalities would be modest (Gariity and Mercado, 1998). This is because
implementation of the technologies is well within the farmers' own capabilitics. Lven the development of
elfeclive community nuiseries has proven to be quite praclical through volunteer effoit alone. i the
Landcare organization proves to be useful within the community, the municipal and local governments will
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have the incentive to provide financial suppoit for the acceleration of the spread ol conservation praclices
and tree planting. This ensures suslainability more than would dependence on outside resources.

Some oulside resources, however, will be impotlant to the success of the approach. The most aitical of
lhese is ensuring the presence of sensilive, soundly lrained, and highly molivated persons to facilitate the
process of conveying the lechnologies and developing a sound farmers' organizalion. ‘They will have to
be capable of identifying and nurluring the leadership qualities of farmers to become leaders in Weir
organizalions. The facilitators will need bolh techinical skills and people skills. Beyond this, resources will

he needed for fielding these people, and ensuring that the needs for transpoit, conununications, and
lraining materials are met.

The specific aclivities of interest to the members of a Landcare Associalion will vary according the their
interests, and their physical and economic environment. Following are some of the many activities that
have been or are being developed as local areas for the Landcare Association's work:

Establishment of nalural vegetalive slrips (NVS) on the conlour to reduce field or fatm

level soil erosion. This was the inilial focal area that launched the organization.

Planting of cash perennials on or just above the NVS strips to increase faim families cash

income and enhance soil and water conservalion .

Planling Wrees o increase family cash-income through production of

timber, fuelwood, and other tree products in fann forests, boundary plantings, or olher arrangements,
Planting high-quality {ruit trees to provide cash income and better nutrition for tho

household whilo enhancing the environment,

Adoption of minimum-lillage or ridge-lillage farming systems. Ridge lillage has been successiully
adapled to farmers’ aniimal-draft syslems, and is under wider on-farm tesls.,

Adoption of sound riparian buffer zone management along slreams lo enhance waler qualily aind
quantity.

Effective, local action is the basis for achieving real slewardship of a communily’s nalural resources,
Solutions to problems thal face farmers in their search for sustainable farming systems ollen come from
the ground up. Bul experience indicates thal a national vision and national leadership is also essential for
a country to achieve success in conserving its soil and waler resources.  Without a common vision, and
the information and understanding to help people to wotk logether at tho local level to meet mutua
objeclives, local efforts lose momentum, Otherwise, tho stream of new conservation (prming
technologies thal provide a basis for hope may diy up. Therefore, linding a suitallo way of expanding the
Landcare movement to other municipalities, and developing a national syslem of technical suppoil for the
movement are key challenges to be faced in the coming years.
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