Agroforestry in transformation

uring the one-hour drive from

Jakarta to Bogor you can ob

serve a remarkable diversity in
land usec: rice paddies, cassava culti-
vated under highway tree plantations,
mixed home gardens and fruit and tim-
ber trees—all grown by small-scale farm-
ers. But there are also golf courses and
massive real estate development. Living
for a while in West Java brings perspec-
tives on forestry, agriculture, the envi-
ronment and the people who manage

natural resources. This island is onc of

the most denscly populated places any-
where, some 120 million pcople on an
arca one-third of Sweden. Yet Java is full
of trees. This has not always been the
casc: fifty years ago Java had large ar-
cas of unproductive fmperata grass-
lands afier generations of shilting culti-
vation which became unsustainable due
to human population growth. Today,
small-scale farmers have converted most
of the grasslands 1o rich agroforestry
home gardens. Farmers are changing the
landscape.

Climbing still higher beyond Bogor
you enter large tea-estates. On the steep
slopes you can see the remaining tropi-
cal rainforest that once covered the is-
land. The Jakarta Post reported just the
other day that illegal loggers in Mount
Halimun—one of the national parks in
West Java—threaten biodiversity and
waler supply to the city.

The ‘outer islands’, Sumatra and

Kalimantan. add to the complexity ol

land use in Indones Indigenous
people, transmigrants and large compa-
nigs compete in using the land, some-
conflicts. Min-
ing and oil companies are other actors.
New roads are opening up the tropical
forests, Land conversion is rapid. 1le-
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Current agroforestry research studies the landscape-level impacts - biophysi-
cal as well as socioeconomic - of agroforestry practices in a watershed.
Photo: Agustin Mercado, Jr.
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gal logging oulstrips the legal approach.
FAQO's lorest resource assessment 2000
estimated that Indonesia has lost 1.3 mil-
lion heetares of Torest every yeur in the
T decade (FAO 2001). Plantations,
however, i particular oil palm and sugar
cane, are increasing. The fire disasier off
1997 was partly a result o this on-going
land conversion, 3ut in, there is the
Mip side 1o the coin. Small-scale farmers
on these islands long ago started o de-
velop “agroforests’, a mulli-storey
agroflorestry system where rubber resin
and fruit trees are the main cash crops.
The rubber and lruit trees are mixed with
a lot of other woody and non-woody
plants. Smallholder “jungle rubber”

agrolorests cover an estimated arca of

2.5 million heetares in Indonesia. They
provide about 80% of the rubber lutex
consumed and exported by Indonesia,
and arc the world's second largest pro-
ducer after Thailand (De Foresta.
Michon 1997). The rubber agroforesis
are comparatively rich in biodiversity
and store a lot of carbon. At the same
time they provide an above-average liv-
ing fora large number of farmers,

These brief examples show how
quickly the land use has changed and
still is changing in Indonesia, and that
many stakeholders huve competing in-
terests in the use of natural resources.
They also show that sectoral thinking is
inappropriate: for instance. the many
ineractions in a watershed cannot be
managed within one single sector. A
broader and integrated view is nceded.
Agroforestry is one of these inlegrated
approaches,

Agroforestry integrates technolo-
gies, policies and institutions

This article aims to outline how current
-ugroforestry research and development
address the need for land use options
that at the same time address lood sccu-
rity, poverly reduction and environmen-
tal protection.

Forestry as well as agriculture has
been, and still ofien is, dealt with see-
tor-wise, in rescarch and in education,
in Europe and in the tropics. This is
where agroforestry, as an integrated ap-
proach, is caught in the middle. Trees
on farms do not {it into the established
agriculture/forestry dichotomy. For in-
stance, agroforestry systems are ollen
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not elassilied as such in forest invento-
rics. Intcgration is necded in agroloresiry
rescarch, development and education.

Early agroforestry rescarch focused
on lechnology development, Alley erop-
ping, a case in point, was widely re-
searched and disseminated in the 1980s,
It sounded promising: nitrogen-lixing
hedges planted on the contours would
improve soil fertility and reduce erosion,
But farmers were slow o adopt the tech-
nology: in lact they ollen abandoned
this method afiera while. The high labour
requirement to tend the hedges and
above and below-ground competition
with food crops were major obstacles.

There is increasing recognition that
it is not enough to work on agroforestry
lechnologies. For a technology o be
improved, adopted and spread there is
also need for enabling policies, function-
ing markets and supportive institutions
atall levels. And there is need for a dia-
logue between all stakeholders in this
process.

Indigenous agrolorestry and land use
practices are the starting points for cur-
rent agroforestry research. Improved
practices and new agroforesiry options
are developed jointly with larmers and
in collaboration with many other part-
ners, among them farmer-led organiza-
tions and local government units. The
new agroforestry approach also em-
braces palicy analysis and institutional
capacity to scale-up the use of promis-
ing agroforestry practices.

Changing research and develop-
ment paradigm

A couple of recent publications may il-
lustrate this broadened focus on inte-
grated natural resource management. In
a workshop held in Penang, Malaysia,
in 2000, the Consultative Group on Ag-
riculture Research (CGIAR) concluded
that: ‘Integrated natural resource man-
agement (INRM) research offers a way
of doing development-oriented rescarch
that aims simultaneously to reduce pov-
erty, increase food security and achieve
environmental protection. These three
key factors that influence human well-
being are inextricably linked with the
health of the ecosystems in which
people live and work. INRM rellects
these broad interactions. It focuses on
ceosystems rather than commodities: on

underlying processes (both biophysical
and socio-cconomic) rather than simple
relationships: and on managing the el-
feets ol interactions between various
clements of an ceosystem™ (CGIAR
2000,

The report further comments that
CGIAR has shifted toward systems
thinking and integrated approaches in
working (o solve pressing world prob-
lems. I talks aboutl an emerging INRM
rescarch paradigm, which includes not
only physical eapital (improved
germplasm and technologies) and hu-
man capital (education and training ). but
also natural capital (land, water, forests)
and social capital (through partnerships
and participatory approaches).

Another recent analysis on global
agroecosystems, by the International
Food Policy Research Institute and
World Resources Institute, discusses
the great inter-dependence between ag-
riculture and forestry. The report analy-
ses two aspects of the world s agro-cco-
sysiems:

+ The condition ol the delivery of
key gooads and services valued by soci-
ety (lood feed and fibre, waler services.,
biodiversity and carbon storage)

*  Anassessment of the pressure on,
and the current state of, the underlying
resources base, in particular soil re-
source conditions.

According lo the report. there are of-
ten significant trade-ofls between the
provision of agricultural and environ-
mental outputs from agroccosyslems.
Thus, the development of new policies.
lechnologies and institutional arrange-
ments will be essential il we are to ex-
pand the “production possibility fron-
tier” and obtain both agricultural e
environmental outputs from the world’s
ecosystems. One ol the broad strategies
to achieve this is by rehabilitating envi-
ronmental goods and services within
and beyond agroccosystems that would
be beneficial for agricultural goals and
services.

Some interesting observalions in the
report on agroccosystems are:

*+ Livestock and agroforestry-based
agroecosystems are poorly represented
in the data analysi cly beeause of
the difTiculties ol adeguately locating

s lar

extensive pasture and tree crops with
the available satellite data.
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+ Depletion of soil organic matler is
widuspread, reducing fertility, moisture
retention and soil workability and in-
creasing CO? emission. Good land use
can rebuild the levels of soil organic
maltier.

+ Inadequately managed intensifica-

tion on sloping lands with lower quality
soils tends to increase soil erosion as
well as the effects of scdiment on aquatic
systems, hydraulic structures and wa-

ler usage.

+ A majority ol rain-led agricultural
land in Latin America. Sub-Saharan Af-
rica and South and Southeast Asia has
a significant and increasing tree cover,
which enhances habitat for wild
biodiversity.

+ The number of domesticated tree
crops has increased.

+ There is mounting evidence that
farmers increasingly protect or establish
rees on !':II'II'IS rUI' {.‘t‘omnni{: reasons.
This situation rellects the global revo-
lution in forest products supply, in
which domesticated tree production is
replacing the shrinking natural forests
(Wood, Scbastian, Scherr 2000).

CGilobal concerns are also intrinsically
hnked o the land use of small-scale farm-
ers. Trees on farms bind carbon in the
ceosystem, thus counteracting global
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Natural vegetation strips enriched with agroforestry trees provide additional sources of
income and increases food security. Photo: Agustin Mercado, Jr.

warming. Trees on farms also contrib-
ute to biodiversily conservation in two
ways; by reducing pressure on tropical
forests and by increasing biodiversity
in the agricultural landscape.
Atwatershed level, agroforestry sys-
tems help maintain watershed functions
related to soil productivity and walter
supply and quality. Bul most impor-
tantly, trees on farms provide farmers
with cash income and products Tor their
livelihood and contribute to nutritional
security and a better environment.

New ICRAF strategy

About 1.2 billon people in developing
countries depend on agroforestry prod-
ucts and services for their well-being.
These, maostly small-scale, farmers are
the ultimate beneficiaries of the
agroforestry research carried out by the
International Centre for Research in
Agroforestry (ICRAF) and its partners.
ICRAF is addre

scribed above in an integrated rese:

sing the issucs de-
1
and development agenda. Agrofor-

estry—itrees on farms— is

nercasingly
looked upon from a dynamic landscape
perspective, rather than as plot-level
technologies, Products, environmental
services and human benelits are comple-
mentary objectives. There arc also trade-

olTs that need 1o be taken inta
account, ICRAF s new corpo-
rate strategy Tor 2001-2010 out-
lines the objectives for our
work in the next decade:
TCRAF s mission is lo con-

duct innovative research and

development on agroforesiry,
strengthen the capacity of our
partners. enhance worldwide
recognition of the human and
environmental benefits of
agroforestry. and provide sci-
entific leadership in the field
of integrated natural resource
management.

Research: conduct inter-
disciplinary natural resource
management research o im-
prove agroforestry trees. en-
hance their ecosysiem func-

tions, and improve policics,
Development: rapidly scale

up the adoption and impact of
agroforestry re
gaging with development part-

arch by

ners.

All ICRAF’s activilies are located
along the research—development con-
tinuum.

Re

+ Natural resources strategies and
policies

+ Tree domestication

+ Ecosystems rehabilitation

Development progranimes:

+  Advancing innovation and impact

+ Training and education,

These programmes are conducted in
five regional programmes: Southern Al-
rica, East and Central Africa, the Sahel.
Latin America and Southeast Asia.

Efforts at the research end produce
the new technologies and policy inno-
vations nceded to make ICRAF s devel-
opment cllorts successiul. Eflorts at the
development end generate results in
farmer’s ficlds that feed back into the
Centre's rescarch, helping to keep re-
scarch relevant Lo the needs of the poor
(ICRATF 2000).

carch programmes arc:

‘Landcare’ in the Philippines

How is this integrated agroforestry re-
search agenda achieved in practice? One
illustrative example comes ffom ICRAF's
research site in Claveria in northern
Mindanao, Philippines, where a partiei-
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patory approach o wehnical and insti-
witional development for agroforestry is
used (Mercado AR Patindol M, Garrity
D 2000).

——Contour hedgerows ol pruncd legu-
minous trees or “Sloping Agriculture
Land Technology™ (SALT) have been
promoted since the eorly 19808 by the
extension system in the Philippines.
Muost Tarmers were clearly aware of the
reasons lor deelining erop yields and
pessible strategics o combat soil deg-
radation. Yet, farmers” adoption of the
SALT concept was low. 1CRAF’s re-
search showed that the reasons were:
+  High labour requirement in establish-
ing and maintaining the hedges
+  Competition between hedgerows and
crops lor resources above and below

ound

The limited value that was added by

the pruning

* Poor species adaptation and lack of

planuig materials
¢ Insccure land tenure.

Mew approaches were apparently
needed. Some farmers had in the carly
1990s begun to experiment with an alwer-
native lechnology: natural vegetation
strips (NVS). These are buffer strips laid
out on the contours, in which natural
vegetation is allowed 10 re-grow into a
thick protective cover. The land between
the strips was cultivated with crops. The
soil in-between the strips moved and
soon created terraces, with a minimum
ol labour. ICRAF worked with the farm-
crs in Mindanao to study and improve
this technology and, importantly, to lind
ways by which this tcchnology could
be *scaled up',

This work led to further development
of the technology. Farmers enriched the
natural vegetation strips with crops such
as pincapple or fodder grasses, or with
lruit or timber trees. Conservation [arm-
ing soon spread among the farmers in
Mindunao. ‘Landeare groups” played an
immportant role in dissemination of the
technology.

Originating {rom Australia, Landeare
isa root movement of farmer-led
organizations supported by the local
government. Independently, farmers in
Claveria, Mindanao started their own

Landcare groups 1o share knowledge ol

sustainable and profitable agriculture on

sloping lands, while conserving natural
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Table 1. Actors in Landcare and their role and function

Actor

Role and function

Farmers,/
communities

'and experience with other farmers ™’

+  Usually resource-poor farmers who want to.
prove their livelihood
~ Willingness to acquire and share knowiedg&

. Committed to resource conservation © -

+ Creating work groups for nurseries, estabhsh
ment of conservations farms, etc

Local government units

Landcare groups and Landcare activities . .; -

"'+ Financial support

+ Provide policy support: institutionalising
conservation farming and agroforestry -
+ Leadership: facilitation of the forming of *

+ Capacity building, including tramlng e iadat

Technical facilitators
(ICRAF and line agencies)

+ Assist in technology development and analysrer
soil and water conservation, agroforestry,

nursery management, etc
¢ Facilitation in forming Landcare groups and
conducting Landcare activities

+ Germplasm

+ Information and education

resources, Conservation farming with
NWS as a main ingredient soon spread
to new farmers. I grew into a dynamic
voluntary movement—the Landcare
movement. There are now more than
3000 farmers involved in Landcare in
Mindanao. As the Landcarc groups
emerged, the local government units
gave enthusiastic support, involving
contributions ol funds, technical assis-
tance and policy support to the move-
ment, Today, the Landeare movement
has grown to more than 250 groups in
five municipalities in Mindanao. and it
is now spreading 1o other parts ol the
Philippines. The success of the Landeare
approach for agroforestry development
in the Philippines depends on how the
three main players work together (Table
1.

Current agroforestry rescarch and de-
velopment take place in a complex sct-
ting where technologies. policies and in-
stitutions are cqually important. The
Landcare example from Minda-nao
shows that an integrated approach,

which builds on farmers™ local knowledge:

and involves multiple stakeholders can
deliver where op-down technology dis-
semination failed.
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