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EXECUTlVE SUMMARY 

It ís estimated that shiftíng cultivation accounts for about 70% of the deforestation in 
Africa, 50% in Asia, and 30% in Latin America of the 14 million hectares of tropical 
moist forests currently destroyed every year. Tropical deforastation is responsibla for 
18% of curreol global warming, for most of the decimation of plant and animal genetic 
divarsity, and for thraatening the stability of many watersheds. Landlass farmers trom 
crowded areas migrate to the forestad areas and attampt to maka a living by slash 
and bum, which resutts in unsustainabla agricultura and continuing rainforest 
destruction. Susta/nable altematives to slash and burn would enabla millions of poor 
farmars to make an adequate living without destroying additional forasts. Research 
conductad at severallocations for many years shows hope that for every hectare put 
iolo promising a1ternatives, five to ten hectares of tropical rainforest can be spared 
from the shifting cultivator's axe every year. 

Several international centers have decided to join efforts with national research 
systems (NARS) to formulate á' résearch and development strategy that provides viable 
a1tematives to slash and bum agriculture on a worldwide basis. The strategy focuses 
on two main targets: 1) reclamation of already deforested lands such as secondary 
forest fallows and abandoned grasslands and 2) prevention of damage by 
deforestation itself. The strategy consists of three maln components: 1) developing 
and testing alternative slash-and-bum technologies for small-scale farms, adapted to 
speclfic ecoragions within the humid tropics, 2) linking environmentally-oriented 
stratagies with SOcIoeconomic policles that previde incentives for such technologies 
and disincentives to further deforestation and 3) designing effective economically 
sound and socIally acceptable rainforest conservation methods. 

The proposed moda of'operation is 1) a joint strategic research effort of CIAT, lITA, 
ICRAF, IFOC, IRRI and TSBF at selected benchmark sitas on socíoeconomic and 
bfophysical aspects of Slash and Bum in pertnership with nationa! research institutas 
and non-govemmental organizations, 2) validating, testing and disseminating options 
via ragional networks, involving public/private organizations and effective policy 
dialogues in each collaborating country 3) extrapolation of the global change 
implications by making the research resutts available to IGBP-related programs and 
4} training and institution-strengthening to enhance the capacity of the deforesting 
nations to build a sustalned effort to alleviate the crisis. 

Selected benchmark sites, two or three per continant, will be selected to encompass 
the ranga of bfophysical and socioeconomlc conditions in the humid tropícs. In Atrica, 
one site will be in the equatorial Congo rainforest which is a zona of rapid 
dernography, social and environmental change and one will t J in the dystrophic 
Miombo woodlands, where Chitemene is practised. In Latin America, two sites in the 
Amazon are proposed, one in semideclduous evergreen ralnforests with rapid 
deveIopment. and another in a typical rainforest with peor infrastructure and migradon 
from the Andean reglon. A third site in Mexico will be considered. In Asia, one site is 
envisioned in the equatorial rainforests, where both primary forest clearing and 
degraded a1ang-alang grasslands are abundant, another in the tropical monsoonal 
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regían, and a third in the hill country 01 mainland Southeast Asia in an area 01 
extremely rapid delorestation and rapidly eroding slopes. 

The level 01 effort envisioned is on the order 01 US $5 millíon per year per continent 
lar an initial five year periodo This includes strategic research at benchmark sites, direct 
funding to lhe host national agricultural research systems, network support, overall 
coordinatíon and linkages with global environmental efforts. This project builds on 
existing research facilities and institutions, thereby mínimizing capital and administrative 
costs. It is envisioned that after 10-15 years, the project witl have made majar 
contributions to !he mitígation 01 majar environmental damage while enhancing equity 
for small scale farmers in the humid tropies. The immediate beneficiaries will be 
tarmers and consumers the humid tropics; however !he mitigation 01 tropical 
deforestation will also benefit every person in the world. 
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1. FOREWORD 

Representatives of the United Nations Development Programme contactad 
international center leaders at International Centers Week in October 1990 to inquire 
about the advisability of a concerted effort to. deveiop alternatives to the slash and 
bum system of agriculture. TIle idea was followad up by scientists from IFDC, liTA, 
ICRAF and TSBF who met in Lomé, Togo in June 1991 and prepared a project 
formulation framework with a fecus on Africa. Representatives of ICRAF, IFDC,UTA, 
CIAT, IRRI, TSBF and UNDP met in Diamant. Martinique July 2-3, 1991 to discuss the 
possibilities of a global programo A first draft was the product of that discussion. 
Contacts were mede with potential NARS collaborators. NGOs and members of the 
global change scientific community. A visit was made to the head of the Global 
Environmentat Facility on August 29. TIle concept was shared with donors, NARS and 
NGO representativas at an informational lunch during International Centers Week on 
October 29 and a seminar, co-sponsored by the Environment and Agricultural 
DMsions of the World Bank, was presentad on October 31, 1991. 

Sequentially the First Global Workshop on Alternativas to Slash and Burn, linanced by 
UNDP, was held at Porto Velho, Rondonia, Brasil from 16-21 February 1992 to 
determine the feasibility 01 developing a giobal, coordinated effort on altematives to 
slash and bum agriculture i.n tropical rainforest areas. Participants consisted of 26 
environmental policy makers and research leaders from 8 tropical countries and 
representatives trom 5 non-govemmental organizations, 6 iotemational research 
centres, 3 regional research organizations and 6 donor agencies. TIle major 
conclusions were: 

A global effort is neadad 
Approach tor planning and implementing the program will be 
collaborative 
Emphasize socio-economic policy and biophysical issues 
Focus on bread giobal issues as well as those of specific regional 
concerns 
Eight locations were salected as ecoregional benchmark sites 
Creation of a Global Steering Group (GSG) to ensure continuity and 
global coordination 
Requestad ICRAF to continue to play the overall coordinating role. 

TIlis proposal is a product of the feedback receivad trom suro interactions. 

2. THE PROBLEM 

2.1. Characteristics of Slash and Bum 

Slash and burn (or shifting cultivation), the traditional farming system over large areas 
ofthe humid tropics ter centuries, still remains the dominant land use practice in about 
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30% 01 the arable soíls of' the world and provides sustenance lor an estimated 250 
million 01 the world's poores! people and additíonal millíons 01 migrants from other 
regions (1 )1. 

Throughout the world, traditional shifting cultivation practice are remarkably similar. 
. Small forested areas are cleared by axe and machete during periods 01 least ralntall 
and ara burned shortiy befora the ñrst rains. Without further removal 01 debris. crops 
such as corn, rice, beans, cassava, yams, and plantains are planted in holes dug with 
a planting stick or in mounds tor rOOI crops in Africa. Intercropping is very common, 
and manual weedíng is practised. After the first or second harvest the fields are 
abandoned to rapid fa res! regrowth. The sacondary fallow may grow lor 10 a 20 
years befora it is cut again (2,3). 

Traditíonal shíftíng cultívation is based on nutrient cycling and weed and pest 
suppression during the fallow periodo In regards to nutrient cyclíng burning releases 
to the soil about half 01 tha nitrogen and phosphorus 01 the burning biomass. and 
practically all of the other nutríents in the trom 01 ash which alse causas a liming sffeet. 
Higher soU temperatura following burning also accelerates oíl organíc malter 
decomposition. Thesa faetors provide hígh nutrient avaUability for one or two years 
to grow lood crops, depending on tha native fartility status 01 the soil (4,5,6). Burning 
also he!ps to control pests and diseases and enables cuJtivators to clear land quickly 
and efflciently with mínimallabour requirements. (Alternative forms 01 clearing land art¡ 
usually too expansiva and labour-intensive, especially for poor farmer). As nutrient1 
are removed by crop harvests or 1051 to leaching, overall lertilíty declines. Nutrien! 
deficiencies as well as increasing weed pressure impede further cropping. and the 
field& are abandoned to a secondary lorest fallow. The secondary forest grows 
rapídly. tapping nutrients remaining in the soil, inciuding those raleased slowly by 
unbumed decomposing forest biomass, accumulating them above ground for 10 to 
20 years, until the cycle begins again (2,7). 

Biodiversity is another unique feature of this lorm 01 cultivation. Most indigenous 
shifting cultivation systems consíst 01 complex polycultures. They have a diversity 01 
crops and species. including trees and food crops in "tradítional" agroforestry systems. 
This diversity helps to reduce risks of disease and pests. and providas a diverse 
seurce of loods and produets for familias. In addition. indígenous systems are usually 
tied to complex cultural norms and socío-economic traditions and involve unique 
cultural knowledge 01 diverse species. Also, the vegetation 01 the faJlow stage serves 
as a genetic reservoír for many important plants and is a refuge for invertebrate and 
vertebrate animals. 

In relation to environmantal problems promoted by slash and burn cultivation, the 
buming releases haJf of the nitrogen and most 01 the sul~ .1ur and carbon into the 
atmosphere. thus contriOuting to greenhouse gases. Simílariy, the accelerated organic 
matter decomposition associated with intensified agriculture increases carbon loss and 
the higher nutríent availability can increase gaseous n!trogen emissions. 

The falIow periad therefore daes no! improve soil fertilíty per se. Except far some 
reaccumulation of carbon in the soil organic malter and fixatíon of atmospheric 
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nitrogen, fallows mostly accumulate nutrients in the plañí !:liomass. which can be 
tapped by future crops upon slash and burn. The essential mineral nutriants 
(phosphorus. potassium. calcium, ate.) ara extractad from lowar soil layers during 
ragrowth and brought to the surface by plants. Howeve~. unlike N2 fixation. this is 
essentially a slow process which concentrates nutríents where they can be usad to 
grow a crop but which does not add nutrients to the system. These slowly 
accumulated nutrients are then removed in the harvested crop increasing the nat 
lossas of nutrients from the whola system. 

The traditional systems are ecologically and environmentally sound at low (or very low) 
population densities. For millions of paoples. shifting agricultura in traditional forms 
has providad and. still provida a basis of subsistence. cultural values. and social 
stability. particularly under low population density. These systems are in various forms. 
rangíng from classic swidden systems to alterad forms. such as the taungya system. 
These systams also have {eatures. such as nutríant cycling .and diversity. which are 
useful tor understanding sustalnable land uses in the humid tropies. 

However, tradítional shifting cultlvation systems ara being rapidly raplaced by shifting 
cuitivation in disaquilibrium which turns into forms of unsustalnabla agriculture. These 
changas also lead to cultural and social disruption of traditional societies. The 
unsustalnabla form of slash and burn is practised by migrants from othar regions who 
are unfarniliar with the humid tropies and ignorant of the sophisticated practicas of 
indigenous culturas that maka shifting cultivation a sustalnable system. Tha central 
cancern in this project is unsustalnable slash and burn. in areas where alternativas are 
needed as distinct from the traditional systems practised by indigenous people in 
forest areas. 

Soil erosion is seldom a-significant problem in traditional shifting cuitivation. because 
the land araa is relatively small and is always covered by soma sort of vegetative caver 
such as fallen Iogs, crops, weeds or forest fallows. When shifting cultivation is 
practised by newcomers to the humid tropies. the land is often devoid of soil caver tor 
considerable time. This can lead to majar erosion and siltation ot rivers. particularly in 
hilly areas (6). 

Shifting cultivation is definitely not sustainable if significant increases in land 
praducbvity are raquired te support higher human population densities and increased 
demand tor food and fiber. Recent increases in pOPulation growth. as well as 
transmigration to peorar less tertile soils. have placad great pressure on fermers to 
increase the praductivity ot limited land resources by expandíng the length and 
intensity of the cropping periad and decreasing the fallow periodo Migration is less 
significant in Africa. but major in Latin Americe and Asia. 

As the time available for secondary torest fallow growth decreases. the fertility and 
productivity of the soils, which are mostly low. cantinue to decline. Furthermore. when 
the fallow penad is shortened. it generates a disaquilibnum of carbon input-output 
ratios and intensifies nutríant mining. Complex and often adversa ecological changas 
occur. such as invasion of Imperata grasslands and reductions in the number of 
nativa seeds left viable tor regrowth. Re-establishment of secondary forest fallow 
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vegetation ís slowed or stopped, sorne soíl becomes bare. and erosion begins. This 
situatíon is typified by the so-called 'derived savannas", which occupy more than three
fourths of the prevíously tropical moist forest of West Africa. In turn, these declines in 
productivity contribute to increasing economic hardship and impoverishment for 
shifting agriculture under conditions of disequilibrium. Moreover, people in these 
situations tend to lack access to alternative economic opportunities, are isolated from 
development programs and, in sorne areas, are marginalized further from the 
expansion of large-scale producers such as cattle ranchers. The trenda towards 
expansion of the cropping cycle and a decrease in the fallow periad are central to the 
problem of non-sustainable production. They are also the key trends affecting the 
contribution of slash and burn to global warming. In particular the net reduction in soil 
organic matter and plant biomass through intensification and modification of traditional 
systems are the main mechanisms by which slash and burn is, if anything, increasingly 
contributing te the greenhouse effect. The two problems, and their solution, go hand 
in hand. 

Population growth and poverty are not the only causes behind increased rates of 
deforestation. External forces ()f processes such as· expansion of commercial 
plantations or farms, ranching, logging and mining also attract or push migrants into 
slash and burn, causing considerable deforestation. In Africa the expansion of cash 
crops for export (e.g. groundnut, cotton, cOffee, cocoa) has considerably reduced land 
availability for food crops, increasing forest encroachment and reducing the fallow 
periodo Another important cause is the need for fuelwood. estimated to accaunt for half 
of the wood harvested in the world. Commercial exploitation for high-value logs 
accounts for much of the deforestation in Central Amenea, 80lMa, Brasil, Nigeria, Célte 
d'lvoire, Indonesia, Malaysia and Philippines, mainly to supply -European, American 
and Japanese markets . . . 
In Latin America, clearing the farest is a way tor settlers to claim title to state lands, 
encouraging uneconomic forest clearing and land speculation. Construction of roads 

) 
) 

and other infrastructural facilities supporting development strategies have also ) 
contributed to accelerated rates. The recent deforestation in the Brasilian Amazon can ) 
be attributed mainly to commerciallogging, plantations, speculation and mining, while 
population pressures by small peasant agriculturalists. clearing land tor their own 
farms, accounts far only about 10% of total detorestation 

2.2 Environmental Conteld 

Recent estimates indicate that about 18% of global warming is due to the clearing of 
tropical rainforests, which ís occurring now at a rate of 14 million hectares of primary 
forest per year (22). Most of the deforestation is presently occurring in tropical America 
and tropical Asia, accounting tor 40 and 37% respectively of estimated net carbon 
emissions from deforestation in 1980. Tropical Africa ranks third, with 23% of the 
emissions (24). Deforestation rates have almost doubled during the last decade: from 
7.6 million hecteres per year in 1979 to 13.9 million hectares per year in 1989 (25). 
Deforestation from slash and bum agriculture in disequilibrium can lead to several 
negativa environmental consequences, including erosion and degradation, leaching, 
watershed degradation. and IOS5 of biodiverslty. These repercussions at the locallevel 
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sígnify resource depletion and declines in production. In addition, diverse forest 
products are greatly underutilized. At a wider level, the loss of forest covar also 
contributes to changes in rajnlall patteros and climate change. 

After deforestation, soil organic matter may act as an additionaJ source of carbon 
dioxide to the atmosphere or as a sink where carbon dioxide may be sequestered 
depending on how the land is managed. There is líttle reJiable quantitative knowledge 
about fluxes of carbon dioxide, nitrous oxides or methane due to shifting agriculture. 
Hard data from welJ-replicated experiments and surveys are needed lo determine the 
current extent of slash and burn agriculture, the process of change in land use and 
Ihe extend and nature 01 the environmental impact of these systems. The contribution 
of tropical Jand use to global change is one of the uncertainties in curren! models (24). 

Although every country with humid tropics is undergoing deforestation of primary 
forests, 12 countries account for over 80% of Ihe total. They are: 

Country Annual Rate C02 emitted 
Deforestation (%/year) (MilJion tonnes 

(1()CO'S ha/year) C/yr) 

1. Brasil 5000 2.1 46 

2. Indonesia 1200 1.4 12 

3. Myanmar 800 3.3 8 

4. Mexico 700 4.2 6 

5. Colombia 650 2.3 6 

6. Thailand 600 8.4 6 

7. Malays¡" 480 3.1 5 

8. zaire 400 0.4 5 

9. India 400 2.4 4 

10. Nigeria 350 14.3 6 

11. Peru 350 0.7 3 

12. Vietnam 350 5.8 3 

World Total 13860 1.8 140 
Source: 25. Estimates for 1989. 

Deforestation rates are expected to ¡ncrease in Ihe next decades and Ihe overall 
contribution to global warming is expected to equal or exceed Ihat of fossil fuel 
combustion by the second or third decade of the 21 st century. If Ihis trend continues, 
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much 01 the remaining tropical forest will be gone by the end 01 the 21 st century. 
Deforestation is also decimating the world's largest depository 01 plant and animal 
genetíc díversity (25). Recent discoveries 01 raintorest plants as new sources ollood, 
or as ingredients in chemotherapy lar certain types 01 cancer, underscore the need 
to preserve rainforest biodiversity. Therefore, finding practical ways to preserve 
tropical rainforests in one of the príncipal global envíronmental concerns 01 our tímes. 

2.3 Socio-economie, policy and Equity Context 

Tropical deforestation by slash' and burn is also a major human equity eoncern, 
because slash and burn is largely praetised by the poorest, largely displaced rural 
populations 01 the tropics. Moreover poor people usually bear the maín costs 01 
environmental degradatíon. The process 01 delorestatíon is driven by a complex set 
01 demographic, biological, social, geopolítical and economic, lorces as well as policy 
pressures (27). Population growth in developing countries continues at a high rate, 
while most 01 the fertile and accessíble lands are already íntensively utilized. 

A variety 01 governmental poHcíes often exacerbale and contribute to resource 
degradation, land scarCíty, and inappropriate land uses. For example, land use 
policies allow gross inequities in land tenure. These lactors result in an increasing 
landless rural population that essentially has three choices: stagnate in place, migrate 
to the emes, or migrate to lhe rainforests lhat eonstitute the frontier 01 many 
developing counlries. Simílarly, land tenure polieíes often do no! enable people to 
have secure title to land, which may discourage producers from adopting methods tha! 
are sustainable in the long termo Although urnan migratíons are spontaneous, nationaJ 
policíes ín key countries include colonízation programs which encourage the 
occupation of lheir tropical rainforests, notably Brasil, Peru and Indonesia often 
motivated by geo-political rsasons. 

Other policy-related lactors that lead to unsustainable slash arid burn agriculture and 
resulting problems include: fiscal and monetary polleies (e.g, subsidies, incentives, and 
eredit); inadequate laws and regulations affectíng land use and forests; inappropnate 
infrastructure; lack 01 markets for alternative products,; weak institutional services such 
as lack of education and technieal assistanee; and Iack 01 larmer organizatíon and 
neglect 01 larmer partieipation in research and development programs. 
Maeroeconomic policíes, ineluding influenees of internatíonal financial agencies, may 
underlie the problems as well. 

In addition to causing problems, the aboye policy-related lactors constitute 
socio-eeonomic constraints Ior the adoption of more appropriate land-use practices. 
Densely populated rural environments such as lhe Andean valleys, Northeast Brasil 
and Java suffer from an ever decreaslng larm size and overuse of steepland areas. 
This results in widespread soU erosion, siltation 01 reservoirs and other adverse off-site 
effects to urban centers. 

Migration lo Ihe eities in search of a better life results in bitter disappointmsnts, and 
coupled with limited urban infrastructure, produces unmanageable eities with 
populations far exceeding their carrying capacity and ínfrastructure. 
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People migratíng to the humiél tropics seldom find a cornucopia. The equilibrium of 
traditíonal shifting cultivatíon, with is long forest fallows, is broken by the migrants, and 
is some countries by land speculators as well. The result is shifting cultivanan in 
disequilibrium, which quickly turns into various forms of unsustaínable agriculture. 
Traditional sacianes are disrupted, economic failures abound, and migration to urban 
centers increases. 

The results are urban unemployment and further defore&,atíon. The consequence of 
the former is abject urban poverty, whích leads to widespread crime, poor health and 
in many cases, social upheaval. Also, deforestatíon depletes ecosystems' limited 
nutríent capital, decimates plant and animal genetic diversity, and accelerates global 
warming. 

Environmental degradation originating from deforestation often affects praduetion and 
subsistence systems in rura! areas. Erosion, flooding, ground water depletion and 
silting affeet agricultura! productivity, decreasing foad availability, income anu 
employment. Forests also serve as "toad banks" far poor communities, and often are 
the main source of household energy for cooking; yet, thase resources are lost in. the 
degradation process. 

2.4 Responses 

Efforts have bean initiatad by many institutions in the attempt to alleviate problem3 
from uncontrolled slash and bum and other resource degradatíon. Research 
programs, technology and extansion projects, and policíes haya bean developed In 
some regions. For example, a recent changa in strategy loo the Brasilian government 
te eliminate incentives to Amazon development, resulting in substantive reductions in 
deforestatíon rates. 

However, in many cases, thesa efforts have bean constrained or weak in alleviating 
problerns and providing alternativas. Forestry programs assume that rational 
exploitations in suitable areas, on a sustained basis, using appropriate technologíes, 
should lead te economic benefits. Their assumptions about social institutions, markets, 
costs, alternative land uses, agro-climatic conditions, end available technologies have 
aften been erroneous. AIso they sometímes negleet to consider the rates 
'beneficiaries' use to discount uncertain Mure costs and benefJts. Equally they may 
disregard local social, economic and cultural relationships and constraints, ignoring 
the way intraduced activities compete with others vital for the family lívelihood. On the 
otIler hand, forestry aetivities that make complementary use of farmers land, time and 
on other resources, in en integrated manner with other agricultura! activities, may be 
more readily adopted. 

Moreover, existing institutions undertaking research and extension in this area tend to 
lack coordinatían. There is a lack of direct involvement of non-govemment 
organizations and farmers groups in the research and development aetivities. In many 
cases, the model of technology transfer has failed to have an impaet in a "top-down" 
moda of diffusion. Duplicatíon of efforts also occurs. These constraints naed to be 
ovarcome through coordinated and comprehensive research and actions. lessons 
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can be ieamed irom both tne weaknesses and successes of previous efforts, but there 
is still a great deal of work to be done to alleviate the problems . 

. 
The prQblem addressed by this document therefore has implications for the global 
environment as well as ímplications for equity among the poorest of the rural peor. 
including a major proportion of the migrant populations. 

3. CURRENT STATUS 

The search for altematives to slash and bum, fortunately does not have to start from 
zero baseline. There is considerable knowledge about the biophysical end 
socioeconomic determinants of shifting cultivation. 

3.1. Technologies 

Research of shífting cultivatíon has been conducted since the 1920s in Africa on 
replacement of Chitemene nutrients from sources other than burning. The work in the 
19505 by Jurion and Henry (6) in Zaire, and of Nye and·Gteenland (2) in Ghana are 
widely known. The anthropological basís of shifting cultivetot cultures have been 
widely' studied in Asia, Africa and Latín America. Agronomic rasearch on a long-term 
basis has been conducted since the 1970's primarily, but not exclusively, by four 
groups: at Yurimagues, Peru and Manaus, Brasil by North Carolina Stete University 
(9, 10, 11, 12); at Ibadan, Nigeria by lITA (13, 14, 15); in northeast India by 
Ramakhrishnam and associates (16, 17, 18); and Sumatra by AARD and associated 
instituliOfIS (19, 20, 21). These efforts have provided several kinds of information: 

They hava quantified tha nutriant transfer process from biomass to ash and into 
soil, and monitored. the changes in soil propertles upon cropping. 

Anaiysis of tha dynamics of soil organic matter hava shown that judicious 

) 

) 

management of inputs, vegetation caver and harvest residue can result in a ) 
sustained level of soil organic matter (SOM). i 

They have determined that bulldozer clearing is inferior to traditional slash and 
bum in providing suitable physlcal and chemical soil properties fer planting of 
foOO and tree crops. Detrimental effects of bulldozer clearing include topsoil 
carryover, soll compaction and the absence of ash as a nutrient-transfer 
process. Several major calonization projects are no longer based on bulldozer 
land clearing. 

They have determined that the weed population shift from broad-Iaaved species 
to grasses is one of !he principal causes of land abandonment and often 
surpasses soll fertílity depletion. 

They have also determined that crop rotations alloW$ crops to be grown 
continuously with judicious use of lime, fertilizer and green manures, producing 
sustainable yields in well managed systems. With peor management, 
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however,attempts of continuous production have resulted in sharp drops in 
prodl!ctivity, soil compactíon and erosíon even ín flat areas, 

Low-input systems have the highest potential for sustainability in aCid, low 
fertílíty soils if they are based on Ihe use of aluminium tolerant germplasm of 
annual crops, pastures or trees. Systems based on this principie have shown 
sustaínable production for more than 10 years a! research stalíons, with 
evidence of improvement rather !han degradation of physical, chemicar and 
biological soil properties. 

Keeping the soil surface covered al all times is a key principie for suslainabilíty 
in Ihe humid tropics. Soil erosíon can be controlled with the use 01 agroforestry 
systems. including alley-cropping on slopes, live tences in pastures, annual 
crop-tree crop systems. and managed forest fallows. The presence of 
perennial vegetation further prometes nutríen! recycling by Iilter and rool 
turnover. This is particularly effective in pastures and agrolorestry systems. 

Current research indicates Ihal shifting cultivation can be replaced by alternative 
systems Iha! mee! the food and fibre needs of the humid tropical farmer while 
providing for additional income by producing high value-Iow volume crops for 
exporto With these crops (including rubber, palm oil, heart of palm,'tropical 
fruits. pepper, medicinals) the humid tropios have a comparative advantaga. 
Changing consumer values in the First Wortd toward more nutritious and 
ecologically frjendly products may increase this comparative advantage . 

Research on plantation forestry shows that many of Ihe principies applicable to 
agricultural systems are also appropriale for soil conservation, fertility, weed 
control and crop selection in forast management. 

The research synthesis shows tha! some alternatives are possible; there definitely is 
hopeo But. research has been conducted a! an insignificant scale and primarily at 
research stations. Such knowledge base needs lo be expanded geographically, 
adapted 10 specific climate, soU and socioeconomic constrains with different market 
opportunities. Research needs also to expand from on-station to on-farm testing. 

Sustainable management options for acid soils of the humid tropios have been 
developed 10 fit different landscape positions. soils and levels 01 socioeconomic 
infrastructure development (26). For ínstance, the principal sustainable managament 
options and a1temativas to slash and bum for one region. the Selva Baja 01 Peru are: 
paddy rice production of alluvial soíls, low input cropping, continuous cultivation, 
legume-based pasturas, agroforestry, perennial crop production (rubber; oíl palm) and 
plantation forestry. Their place in the landscape is shOWl1 as follows: 
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Paddy rice 

Continuous cropping 

Low-input cropping 

Pastures 

Agroforeslry 

Foras! ry -

Regeneratlng slope ~.L.LJ __ ~ ____ ~~~~~~~~~~~ 
Acid soils Young soils AUuvial soils 

Nutrient recycling must be enhanced in all systems in order to minimize the need lor 
external nutrient inputs and maximize their efficiency. The mar:lagemenl of crop and 
rool residues is crucial in this regard (29). Approaches proposed by TSBF on 
quantifying the nutrien! release of organic input and Ihe management of soil organic 
carbon, nitrogen and phosphorus are major components 01 low-ínput cropping, 
agroforestry and pasturas research. The promising results in predicting the rate of 
nutrients released Irom leguminous materials based on their polyphenolic contents (31) 
provide for Ihe first time an opportuníty lor the quantitative management of organic 
input in a manner comparable to the management 01 chemical lertilizers. 

However, even in situations where nutrient cyclíng is possible on a significant scale. 
ít is necessary lo employ supplemental fertilizer in order lo maintain productivíty. 
Research conducted by IFDC in A/rica has shown Ihat judicious use of /ertilizers in 
combination wíth a program 01 crop residue management is superior to use of either 
lertilizers or nutrient cycling alone. In cases where phosphate rock deposits are 
available. ít may be possible to substitute these agrominerals for commercial fertilizer 
phosphates. 

For every hectare put into these sustainable soil management technologies by larmers. 
five lo ten hectares per year of tropical rain/orests will be saved frorn the shifting 
cultívator's axe. because 01 their higher productívíty. Estimates at Yurimaguas. Peru 
tor various management options are given below (27). These estimates will vary with 
climate and solls. 
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-----------------------------------------------------------------------------_ .. _--
1 hectare in sustainable 
management options: 

Flooded rice 

low input cropping 
(transitional) 

High input cropping 

legume based pastures 

Agroforestry systerns 

Equals "x" hectares saved from 

deforestation annually 

---------------_._-----
11.0 

4.6 

8_8 

10.5 

no! determined 

Such technologies are particularly applicable to secondary forest fallows, where 
clearing does not con:riC¡;,0 ~¡gnificandy to global warming because 'jf the small tree 
biomass. The use of secondary forest fallows is of very high priority, because in many 
areas they are a viable alternative to primary torast clearing_ Many of!he degraded 
or unproductive pasture or croplands resulting from poor management practicas can 
also be reclaimed using some, but not all of !hese available technologies. 

Furthermore research must also focus upstream, more process-orientated to better 
understand !he "why' questions and focus beyond the ''whats'' listed in !he preceding 
section. In particular, !here is need to understand the processes that link agricultural 
and forestry management of these ecosystems to sustainable conservatíon of the 
surrounding environment. In addítion, socio-economic research should address the 
"how" will farmers adopt!adjust new technologies, "how" will farmers and communities 
make decJsions on short term gain versus long-term resource conservation, and "how' 
do new technologies affeet farmer decisions on forest clearance. Finally, research 
efforts should be more inclusive, with greater participation of NARS, NGO's, and 
advanced developed country institutions and should be effectively linked with the 
global climatic change community (44) and biodiversity, aiming at a common research 
agenda. 

3.2. Pvlicy 

None of these technologies, however, is likely to be used without significant policy 
changes !hat previde adequate market and intrastructure development and at the 
same time protect the remaining rainforests from being cut. Deforestation is a 
relatively new field in the policy sciences, but some of its underpinnings are beginning 
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to emE:lr\:le. Analyst$ in Ihis fieid gt:Jller.aily cite "SÍ)( or seVE:ln maJor policies lo decrease 
tropical deforestation. These are: 

supporting economic development and markel opportunities Iha! are 
environmentally sound; 

establishing more equitable land tenure systems and securing tenure rights for 
.,poor farmer; 

encouraging migration to less fragile areas such' as the Cerrado of Brasil; 

preserving the remaining fores15 by a vast network 01 well-protected national 
parks; 

eliminating 'dislorted· policies or lam which induce forest destruction; 

sustainable use of Ihe fores15 as extractive reserves. 

establishing and enforcing land-use and forestry laws; 

While policies thet pro mote these strategies should continue, all are necessary but not 
sufficient to mitigate deforestation. 

Unking environmentally orientad stretegies with economic ones prevides a practical, 
realistic approach. New efforts in this direction are beginning to emerge (44, 46) and 
have resultad in lively dialogues. A few deforesting countries have developed policias 
to contain deforestation primarily in response to national and international 
environmentalist press~,es. Some of Ihem are far too radical to be workable and in 
some cases backfire. with severe negativa effects on Ihe economy and trigger 
increasing deforestation in neighbouring countries. 

The need for solid policy research on tropical deforestation is as important as 
biophysical research. This should complement and link wilh research on technological 
options and socio-economic viability as well. Furthermore. Ihere is a nead to assess 
how economic growth affects rates of forest ciearance, how agricultura! intensification 
affects migration. and how new technology affects both espects. 

3.3. Guidlng Principie 

This review of Ihe status of research. technologies and policy suggests the following 
principie: control deforestation from slash anE! burn agricultura in situ by eliminaling 
!he naed 10 clear additional land, and by rehabilitating degradad land and resources. 

This can be done by: 

PrQviding sustainable alternatives to slash and burn, and 
Reclaim and manage abandoned and degradad Iands Ihet are declining in 
productivity, including secondary fores! fallows and unproductiva grasslands. 
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Address poHcy factors which affect slash and burn agriculture and the adoption 
of alternatives. 

Land-use management options ara urgantJy needed that improve tha aconomic status 
of subsistence farmers, maintain agricultural productivity on deforestad lands and 
recuperate productivity of degradad lands. Such options wíll provide sustainable 
development of tha forest margins in a way that satisfies human naeds and preserves 
the ecosystem. These options must be compatible with the different socioeconomic 
needs of specifics areas so that they are readily and widely adopted. In addition wa 
should be concerned with how and why deforestation occurs, how the people living 
in and around forasts are affected by deforestation processes, how they react 
individually and collectively, and what role is playad by government policíes. Activities 
wíll focus on lhe intaractions of slash and burn processes at the local laval, but also 
take into account broader processes and sYstems (zonal, national and regional). In 
this context, the agroecological loundations of sustainable agriculture will be 
established, as a basis to develop biologically-basad managemant systems. 

Is such an approach possibla in tha predominant acid, low fertility soils humid tropics? 
Our answer, based on long-tarm research, is an emphatic yes, with the use of 
alternatives to slash and burn. 

Farmers do not cut tropical ralnlorest because they like to; thay clear them out of 
sheer necessity to grow more lood. Deforestation and poverty of shifting cultivators, 
therefore, can be reduced ~y the widespread adoption of sustainable management 
practices and policies that permit the use of cleared land and development of diverse 
underutílized forest products, on a continuing basis. Such practices also have !he 
potential to reduce emissions of greenhouse gases and increase land available for 
sustained forest management. Such technologies, however are useless wilhout 
effective government policies that encourage, support and regulate them. Ukewise, 
well conceived policíes will fail without sustainable technologies. Therefore, lhe hope 

(j Hes on a joint technology-policy approach. 

~) 4. PROJECT PURPOSE 

This document pro poses a worldwide research and development project wilh the 
following goal, objectives, target areas, time frame and biophysical and policy research 
agenda. 

4.1 GOAL 

To significantly reduce !he rate of tropical deforestation driven by slash and burn 
agriculture and associated processes, and improve the welJ being of dwellers of !he 
forests and forest margins by means of a joint technology-policy approach aimed al 
developing viable land usa alternativas. 
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4.2 Objectives 

Assess !he socio-economic processes leading to deforestation, including 
decision-making patterns 01 farmers practising slash and burn. 

Identify and develop improved production systems thal are economically 
feasible, socially acceptable and environmentally sound alternatives to curren! 
slash-and-burn systems at key benchmark sites in the humid tropics. . . 
Identify policy options and institutional management issues that facilitate the 
adoption 01 such systems and at the same time discourage further 
delorestation. 

Validate and transfer through adaptiva networks in Asia, Africa and Latin 
America successful experiences in prototype technologies and policias. 

Quantify the contribution of slash and burn and their alternatives in the tropical 
forest zone to global environmental changes. 

Train professionals and strengíhen institutions to build a sustained research and 
policy infrastructure. 

4.::; Targel Areas 

The forests and forest margins within major humid tropical areas 01 Africa, Asia and 
Latin America, where deforestation is extensive and accelerating at presen!. 

4.4 Time Frame 

The time Irame is 15 years, given the long-term nature 01 the work, with an ¡nitial 
phase 01 5 years for consideration by the Global Environmental Facility andjor olher 
donors. 

4.5 Biophysical Research Agenda 

/ 4.5.1 Objective 1 To assess the bíophysical processes leading to deforestation, and 
its environmental implications. 

/ Activity 1 Characterize the biophysical environment 01 the target are as. 

This activity will be undertaken al each 01 tha proposed study areas, and will inelude 
the collection and ~lIation 01 exísting information on elimate, soíls, vegetation and the 
principal land use systems associated with slash and burn agriculture. Specifie 
emphasis will be given lo an analysis of conditions under whieh farmers have already 
started lo modify slash and burn systems and inlensify land use. Such information will 
be derived trom prior studies al both the land use system level and more specifie 
reviews of farms within these land use syslems. 
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/. Activity 2 - Regional and'Global information synthesis 

Using outputs trom Activíty 1, and trom activities 01 the Socioeconomic and Policy 
Research Agenda, Objectives 1, a regional, geographically referenced data base will 
be developed with the purpose of synthesizing regional information and identifying key 
socioeconomical and biophysical determinants and processes leading to slash and 
burn agriculture and deforestation, The regional GIS data base will provide the global 
framework under which the research -.yill be conducted and have potential impacto 

4.5.2 Objective 2. Identify and evaluate, al lhe global level, land use systems that 
are environmentally sound, and at the local level, economically 
viable and socially acceptable. 

/ Activity I Develop critería for evaluating the relative sustainabilíty 01 existing land 
use systems. 

For both biophysical and socioeconomic reasons, not all land use systems currently 
practised as alternatives to slash and burn are sustainable. In order to evaluate the 
sustainability of these systems, it ís important that criteria are developed against which 
the systems can beassessed. These criteria will be established by a global workíng 
group consisting 01 participants trom the three regions and other experts from relevant 
research areas. The critería will be tested in a few selected areas . 

. / Activity 2 Develapment 01 a global and geographically referenced data base 
01 existing land use systems which preseht viable and sustainable 
alternatives to slash and buro agriculture. . 

Basad en !he informati"n gathered at the regienallevel and synthesized at the global 
level under Objective 1, and utilizing the sustainabílity critería, potential alternatives to 
slash and bum agriculture will be identified and documented in a geographically 
referenced data base. This data base will provide a global reference point far the 
sharing and transfer 01 information for regional and local research ¡nitiatives, and the 
potential relevance and introduction of new alternatives. 

/ Activity 3 Identificatian 01 priarity recommendation domains lor the targeting of 
an-statian and on-farm research. 

In order lO provide a focus for research and intervention, and based on agroecologícal 
and socio-economíc criteria, príority identification domains will be identified in each 
study area. Given the wide spectrum of potential interventions, this activity will 
maximize the chances far the adoption and impact of sustainable alternatives through 
!he identification of priorities for technology development and system improvement. 

Activity 4 Evaluation of existing candidate systems in specific ecoregions 
and their sustainability. 

At each study area, candidate systems will be evaluated under field conditians in 
priority recommendation domains, and their relative sustainability will be determined 
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utilizing the sustainability criteria deveiopad under Activíty i. Such evaluations may 
occur both on-station, or where appropriate, in farmers' lields and will inelude systems 
currently practised in the study area and sustainable systems practised in other 
eccregions but 01 pctential relevance to new situations. 

4.5.3 Objective 3 To further develop land use systems that are economicaUy viable, 
socialiy acceptable and environmentally sound altematives to 
current slash and buro, and assoeiated land use systems. 

Activíty I Conduct strategie interdiseiplinary researeh to evaluate improvad 
teehnology ccmponents and their interactions, and to batter 
understand the principies governing their function. 

Based on lhe pereeptions and aspirations of farmers in prioríty reeommendation 
domains, and the biophysieal and soeio-eeonomie factors affecting their 
decision-making processes, key interventions lor the ímprovement of components will 
be identified. The potential of"such ímprovements to eontribute to enhaneed system 
sustainabilíty and productivíty,· and lhe principies goveroing theír function will be 
evaluated through strategic process oríentated on-statíon research. Such researeh 
is essential 10 provide lhe basic understanding required to predict performance and 
impact of improved teehnology over a wider range of environments. Sueh studíes may 
inelude agroforestry and/or legume basad systems with specifie studies on 
compcnents and processes such as nutrient cycling, crop and soil organie matter 
management, weed dynamics and.management, multi-purpose tree improvement and 
management, and resouree sharing or ccmpetition for light, water and nutrients. 

Activíty 2 Conduct on-station and on-farm assessment of crop based and 
troo based systems inccrpcrating improved component 
technologies. 

Strategic research on improved ccmponents and their interactions will generate 
information which allows the design 01 improved and/or new production systems. 
Thesa systams must be evaluated on a long-term basis and their productivity, 
sustainability, environmental soundness and social acceptability will be monitored and 
assessed. Such research will be undertaken both on-station, where the emphasis will 
be on biophysical monitoring, and on-farm where the focus will be on assessing the 
social acceptability, potentialS and ccnstraints to adoption. This on-stalion and 
on-farm research will previda a saund framework for studies on the emission 01 
greenhouse gases, land degradation, and identifying policy interventions which would 
enhance both the adoption and sustainability of improved alternatives to slash and 
bum agriculture. 

4.5.4 Objective 4 To quantify the contribution of slash and bum, and associated 
land-use systems, to major features of global change, such as 
loss of biodiversity, emission of greenhouse gases and soil 
degradation (to be conducted in collaboration with GCTE). 
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Activity 1 Provide a framework lor the study of the impacts 01 slash and bum on 
biodiversity. 

This project would provide a Iramework, through support facilities and slaff, lor GCTE 
to undertake research on the impact 01 land-use change, through slash and bum 
agriculture, on blodiversity. GCTE's approach is first to investigate the implications 
01 loss 01 biodiversity on ecosystem functíon (nutrient cycling, carbon Iluxes, etc.). 
Then, studies 01 the interactive effects 01 global change, particularly land-use change, 
on biodiversity and ecosystem functíon will be undertaken. GCTE's program wíll also 
emphasize research on the viability of isolated populatíons. Thís is particular 
appropríate lor slash and bum sinoe thís activity normally leaves lorest remnants of 
various sizes and configurations. 

Actívity 2 Provide a framework for quantification 01 green house gas emissions 
from slash and bum and associated land-use systems. 

As part 01 it's effort to determine the effects 01 land clearing and agricultural 
intensificatíon on quantítias and pathways 01 carbon and nutriant loss (and their 
regulation) in lhe humid tropios, GCTE will measure emission 01 greenhouse gases 
(C02, CH4, N20) to the atmosphere. from slash and bum and assooiated land-use 
systems. Emíssíon-controlling procasses, such as the effects 01 cattle grazing on soíl 
structure and the effects 01 an alterad microclimate lollowíng land clearing on tire 
frequency and on litter decomposition in residual forest Iragments will be quantitied; 
associated microbíal processes will also be measured. The work on emissíon 01 
greenhouse gases to the atmosphere wíll be undertaken ín collaboration wlth the IGBP . 
Intemational Global Atmospheric Chemistry (IGAC) Core Project. wíth this project 
provídíng well characterised sites and support facilities, where appropriate . 

Activity 3 Quantify changes in soil quality in slash and bum and associated 
land-use systems. including changes in soil organic carbon balances 
and related nutrient changes and erosiono 

One of the major aims 01 this project is to determine the extent and type of soil 
degradation associated with slash and burn practicas. Particular emphasis will be 
placad on understanding the dynamios of soU organic matter and the cycling of 
nutrients, particulary nitrogen and phosphorus, through the system. The key issue in 
the latter is to detenmine the quantities and pathways 01 nutríent loss lrom lhe system. 
Another important aspect of soil degradation that will be studied is the physical loss 
of soll material through hydrological pathways and by water erosiono GCTE can add 
a further global change component to this work by investigating soil organic matter 
dynamics under elevated C02 and by detenmining soil erosion potentials under altered 
rain/all regilTl'ls 

~-~~ 
4.6;L Policy Research Agenda 

I 4.6.1 Objective 1 - To assess and prepare diagnosis 01 the socioeconomic factors, 
and lhe policy environments which affect decision making processes leading 
to slash and bum and delorestation. 
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Activity 1 

Activity 2 

To coUect, collate, and organize existing informatlon on socloeconomíc 
and cultural factors that allect farmer's decisions and behaviour towards 
slash and burn and deforestation. At the macro level, Information on 
infrastructure, markets, land tenure, land use regulations, and other 
policies allecting slash and burn and deforestation wíll be collected. 

To conduct farmer participatory surveys and investigatlons to collect 
micro-Ievel informatlon and understand the nature 01 the socioeconomic, 
cultural, and policy constraints or incentives that farmers have and/or 
perceive as determinants 01 the practice 01 slash and burn and 
deforestation. 

These activities will be fully integrated with similar activities established as part 01 the 
biophysical research agenda to characterize the biophysical environment and 
processes leading to slash and burn and deforestation in the target areas (Activity 1 
01 Objective 1 in Biophysical Aesearch Agenda). 

4.6.2 Objective 2 To design and evaluate policy alternatives to eliminate or reduce 
the practice 01 slash and burn and deforestation, promote the 
establishment 01 sustainable agriculture, and protect the 
environment. 

Activity 1 To study assessments and diagnoses 01 socioeconomic/cultural factors 
and the policy. environment (Objective 1) to design policy alternatives 
tha! can be established to reduce or eliminate slash and burn and 
delorestation. 

I / Activity 2 Socioeconomic evaluation 01 !he mest promising technically leasible and 
environmentally sound sustalnable land use alternatives to slash and 
burn. 

Activity 3 Evaluation 01 policy alternatives to reduce or eliminate slash and burn 
and deforestation in terms 01 their impact on economic efficiency, equity, 
growth, and !he conservation 01 the resource base and environment. 

4.6.3 Objective 3 Development of methodologies and tools lor policy evaluation to 
lacilitate decision making process for the implementation of policy 
alternatives. 

Activity 1 

ActMty2 

Design me!hodologies to assess the potential impact 01 policy 
alternatives on economic efficiency, equity, growth, and conservation 01 
the resource base and environment. 

Develop and test in case studies computer programs that can be used 
to evaluate policy alternatives lor policy decision. 
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4.6.4 Objectiye 41dentification and adaptation 01 successful policy experíences from 
other countries and locations to the circumstances that 
characterize the project areas where slash and burn is practised 
and field research is conducted. 

ActiYity 1 

Activity 2 

Review 01 literature and investigation to identify successful policy 
experiences that haye potential to be adapted to the circumstances 
where field research is conducted. 

Adaptalion and validalion 01 successful policy experiences. 

4.6.5 Objective 5 Assessment 01 !he policy decision making processes and 
identification 01 critical intervention points and means to promote 
implementation 01 policy alternatives. 

Activity 1 

Activity 2 

To obtain information about mechanisms used in selected countries to 
make deeisions on the implementation of policy alternatives. 

Evaluation 01 decision making proeesses to determine strategies lor 
interventions that can !acilitate the implementation 01 policy alternatives, 

4.6.6 Research Approach - Jn order to maintain the holistic nature of the project, and 
to keep !he multiplicity 01 issues and linkages in perspective, the following 
procedural meehanisms will be adopted for conducting policy research: 

Factors and policies will be considered at !he local, regional, national, and 
international levels, 
Research will be-conducted as much as possible with the participation al !he 
farmers, 
Policy research will be eonducted in continuous interaction with the biophysical 
research aimed at technology development. 
A multidisplinary approach will be used in the implementation of research 
activities. 
Consideration will be given to intersectorial and intrasectorial linkages and to 
the relationships among on-site and off-site factors. 

Important items to be included in the specific and more facused policy research are: 

Fiscal policies (taxes, subsidies, etc) 
Trade and market policies (imports and exports regulations and taxes) 
Monetary policies (eredit, interest rates) 
Organization policies (!armer's associations and ,::>articipation, NGOs) 
Tenure and property rights policies ~and, trees, water, biodiversity) 
Regulatory policies (regulations on use 01 land and natural resourees) 
Processing and marketing (agricultural products and inputs) 
Services (extension, transport, education, health, comrnunications) 
Population growth and related policy issues 
Gender and family issues 
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International institutions (development organizations, donors, etc) 
. Indigenous cultural/rights issues 
Valuation of environmental benelits/costs 
Off·the land alternatives for economlc activity and employment 
Labour and employment issues 

The matrix presented in Table _ shows the levels at which socloeconomic and policy 
research activities will be conducted to achieve the objectives of the project. 

Matrix 01 Policy Research Objectives and Levels of Analyses 

Objeclives levels of Analyses 

Global Nallonal Regional local 

1. To assess and prepare diagnosis 01 Ihe 
socioeconomic and cullural faClors and 
Ihe poIlcy environment aflecting , 
decislon making processes leadlng lO i 
slash and burn and deforestatlon. 

2. To deslgn and evaluale poIlcy x x )( I 
alternatives to elimlnate or reduce the 
praClIce of slash and bum and 
deforestallon, promole the 
establishment of sustalnable agriculture, 
and protect the envlronment 

i 

3. Development of melhotlOlogles and x x x x 
tools Jor poIlcy evaluatlon lo facllitale 
decislon maklng process lor the 
Implementatlon 01 policy alternativas. 

! 

4. Identlficauon and adaptallon 01 x x x x 
successful poIicy experiences from 
other countries and locatlons lo the 
circumstances that characterize lhe 
arees where sIash and burn 18 practlsed 
and fleld research Is conducted. 

5. Assessment of lhe poIlcy x x x x 
decislon making processes and 
Identlficallon 01 crfiical interventlon 
points and means to promote i 

Imp!' .nentatlon 01 pOllcy alternatives. I 
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5. OPERATIONAL fRAMEWORK 

This research and development proposal involves ¡oint efforts among three groups 
of institutions: 

The consortium 01 intemational centres shall serve as a resource pool 01 
expertise not available in developing countries. 

Eight developing countries with designated national research institutions have 
endorsad the project and will host primary sites representative 01 major 
agroecologies where slash and burn systems are widely used and where 
improved systems can be developed and evaluated. 

A network of national research institutions from additional developing countries 
will be engaged in practical field evaluation 01 pOlicies and technologies that will 
have been identified in the project. 

5.1 Committee Structure 

WORKING WORKING WORKING 
GROUP ------ GROUP--------- GROUP 

BRAZIL S.C------ PERU S.C-------MEXICO SC 

LATlN AMERICAN REGIONAL 
steering committee 

GLOBAL NE1WORK 
Global Steering Committee 

AFRICAN REGION 
STEERING COMMITTEE 

ASIA REGION 
STEERING COMMITTEE 

INDONESIA THAILAND 
se se se 

WORKII\ 3 WORKING 
GROUP GROUP 

CAMEROON SC 

ZAMBIA se 

PHIUPPINES WORKING 
GROUP 

WORKING 
GROUP 
WORKING 
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NOTE: Arrows linK up appropriate boxes 

The linkage is al tour levels: 

5.1.1 WORKING GROUP LEVEL 

al Suggested Membership 

Farmers, Representatives of Non - Governmental 
Organisations (NGOs), Representatives 01 Research 
Staft, Extension Staft. 

b) Terms of Reference (suggested) 

i) 
ii) 
ili) 
Iv) 

Problem identification; 
Project planning, implementation and evaluation; 
Financial requirements identilication; and 
Preparations of Project reports. 

5.1.2 NATIONAL STEERING COMMITTEE 

a) Suggested Membership: 

Chairman of local Working Group, Representatives of participating Agencies (NGOs, 
National Research Institutes, Farmers, Representatives of Key Government Ministries 
(Finance etc), prlvate organlzations. 

b) Suggested Terms 01 Reference: 

i) 
ii) 
iii) 

iv) 
v) 

Project appraisal endorsement and approval; 
Counterpart funding and rescuree allocation; 
Project coordination, implementation, monitoring, evaluation; and dissemination 
01 results; 
Research prioritisation; and 
To receive project reports. 

5.1.3 REGIONAL STEERING COMMITTEE 

a) Suggested Membership: 

Chairmen of National Steerir¡g Committees, one national seientist from each country, 
NGO representativa Farmers, Global coordination of project. 

b) Suggested Terms of Reference: 

i) To receive national Steering Committee project reports; 
ii) Project coordination (regional) evaluation; 
iii) External funding; 
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Iv) Setting regional research príoritíes; 
v) Dissemínation 01 research results; and 
vi) Regional project approval. 

5.1.4 GLOBAL STEERING COMMITTEE 

a) Suggested Membership: 

Chairmen 01 Regional Steering Committees; 
Representatives 01 lnternational Consortium; 
Representative 01 NGO's; 
Farmers; 
Donor Agency representative; and 
Global ooordinator 01 project. 

b) Suggested Terms 01 Reference: 

i) Funding, project and project budget approval; 
ii) Settíng research Priorities; 
iii) Receive project reports from regional Committees; 
iv) Project monitoring, evaluation; and 
v) Dissemination 01 inlormation. 

5.2 lnternational Centers· 

This project brings together the experience and expertise 01 tour CGIAR centers, an 
afliliated center, and an internatíonal program as lollows: 

ICRAF. The International Center for Research in Agroforestry, headquartered 
in Nairobi, Kenya has global responsibilities for mitigating, via sustainable 
agrolorestry systems, deforestation in the humid tropics and massive land 
depletion in subhumid and semiarid tropics in a way that farmer's needs for 
tood, fiber, browse and firewood are mel without depleting the resource base. 
ICRAF's senior scientists include leaders in developing alternatives lo slash and 
bum in research conducted in the Amazon and Southeasl Asia. ICRAF 
scientists currently operate in 14 African countries, many 01 which practice slash 
and bum in their humid tropics. 

liTA. The International Institute lor Tropical Agriculture, headquartered in 
Ibadan, Nigeria has worked on slash and bum agriculture since the early 
1970's. liTA currently focuses on developing alternative practices tha! greatly 
prolong the lertility 01 tropical soils and reduce the nead for bush lallow and the 
clearing of new land for permanent agriculture. Primary focus for its strategic 
research on altematlves to slash and bum is the new liTA Humid Fores! Station 
at M'balmayo 40 km south 01 Yaounde, Cameroun, in a typical Congo Basin 
deforestation situatíon. 
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IFDC. The International Fertilizer Development Center is' headquartered in 
Muscle Shoals, Alabama, U.S.A., with its Atrica Division lacated in Lome, Toga, 
and an Asia Division in Dhaka, Bangladesh. IFDC has extensive expertise in 
fertilizer use efficiency research; in developing and testing alternate fertilizer 
materíals; and on fertilizer manufacturing technology, marketing, and 
distribution. With scientists outposted in Asia, Africa and Latin America, IFDC 
is therefore heavily involved in nutrient efficiency research throughout the 
tropies. IFDC scientists have considerable expertise in modelling, 
socioeconomic, and policy research. IFDC is placing high priority on nutrient 
cycling in major agroecosystems. 

TSBF. The Tropical Soil Biology and Fertility Programme, headquartered in 
Nairobi, Kenya, focuses on the maintenance of soíl productívity through the 
manipulation of organic inputs (mulches, residuas, green manures, etc.) and 
soil organic malter. Its principal investigators, located throughout the world 
have extensive expertíse in nutrient cycling under humid tropical conditions, and 
seek to maximize nutrient use efficiency through the combined use of inorganic 
and organic inputs. 

IRRI. The International Rica Research Institute, headquartered in Los Banos, 
Philippines is placing priority on rice-based upland cropping systerns in 
Southeast Asia. It's goal is to rehabilitate upland ecosystems and increase the 
stability of upland rice farming systems. IRRI senior scientists have expertise 
on this subject and coordinate effective research networks in the region. 

CIAT. The Centro Internacional de Agricultura Tropical, headquartered in Cali, 
Colombia, is the first CGIAR Genter having adopted a full-scale ecoregional 
approach. In this context it is implementing a land use program (focusing on 
the relationships between policy, land use and sustainable agriculture 
compatible with natural resourcesjenvironment preservation) in three Latin 
AmericanjCaribbean agroecosystems programs, relevant to this project, for the 
tropical fores! margins, the savannas and the hillsides. Unique among the 
lARes is CIATs geographic information system on climate, soils, vegetation, 
cropping physical access to the land, population, and other biophysical, polítical 
and social variables, which will be a strategic input to this project. The Center 
has a team on soil~plant ralations, currently working on the pasturejcrop 
complex on acid tropical soils; and on pasture-based reclamation of degraded 
deforested land. It a1so features the largest collection 01 acid soil tolerant 
germplasm of forage and foad crops used in shifting cultivation. On 
interinstitutional work the Genter has long-standing experience lor large-scale 
collaborative rp,search with NARS in the humid forests of Latín America. 

5.3. NARS and Strategic Benchmark Sites 

Strategic research will be conducted at eíght key benchmark sites in fuI! collaboration 
with the respective NARS. Each selected site will be representativa 01 the range of 
biophysícal and socioeconomic conditions where slash and burn is important We call 
them ecoregions because they represent humid tropical situations in specific 
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geographical areas with contrasting socio-economic conditions, both al the macro 
(poUcy) ano micro (farm) level. 

Researchers al candidate benchmark sites for each ecoregion are all conducting 
studies on alternativas to slash and burn, A1though the scale 01 research is 
insufficient, all sites have significant strengths in research facilities and staff, and some 
have long-term research plots where changes in soil properties and crop yíelds hava 
been monitored for years, representing an invaluable research resource. The 

.' propased choice of sites for Atrica are basad on the recommendations of a Rockefellar 
Foundation funded soils study group which included scientists actually workíng in four 
of the collaborating intemational centers (32). The proposed sites in Latin America 
and Southeast Asia included those where NARS and bilateral partnars are currently 
conducting long-term research. A short description of Ihe proposed ecoregions and 
major research Ihrusts follows. 

Africa 

Two contrasting benchmark sites for Africa are proposad. One is to be located in the 
equatorial rainforest 01 the Congo basin and Ihe second jn the adjacent acíd Miombo 
woodlands . 

. Congo Basi,,: The remaining tropical raintorests ot Africa are concentrated in Central 
Africa starting in eastem Nigeria and covering most 01 southern Cameroun, southern 
Republique Centrafricaine, most 01 Gabon, northem Congo and northern Zaire. Food 
prOOuction is still largely dependent on shifting agriculture but with ever-shortening 
tallow periOOs. While trae crops represent the highest potential fer the area in Ihe 
long-term, their use will only be possible under circumstances ofadequate food import 
from Ihe surrounding savanna zones, where feOO production potential is greater. In 
the short term there js.. a pressing need to alleviate a growing foad deñcit in an 
agroecological zone where the transler of conventional, high input technology has 
failed badly in Ihe past and where the rate of degradation 01 the environment is very 
high. 

Considering the severe logistical constraints 01 countries such as Zaire, which has Ihe 
largest area of Ihis zone, and Madagascar or eastern Nigeria which have the highes! 
urgency as they approach total deforestation, southern Cameroun seems !he bes! 
location for a long-term strategic soils research initiative looking fer alternatives to 
slash and bum. There has besn no systematic research elfort on acid soils of Alrica 
since the Belgians left Yangambi, Zaire in the 1960's. 

A possible benchmark site for thls ecoregion is M'Bafmayo, about 1 'h hour drive 
south ofYaounde in Cameroun. This is!he location 01 a new lITA research station in 
collaboration 'fVith !he Institute de Recherche Agronomiques (IRA) of the Govemment 
of Cameroun. M'Balmayo was selected as an acid soil, forest locatlon lor the liTA 
Aesource Management Research team. It is also the Iocation 01 the continuing 
plantation torest management programs ot the Cameroon Organisation Development 
Agricole et Recherche Environment et Foresterie (ONADEF) with !he UK Overseas 
Development Administration (ODA) and !he Institute of Terrestrial Ecology (ITE) , 
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Laboratory and offlce facilitias have been completed at the research station site of IRA 
at Nkolkisson just north of Yaounde. The core of the project in the Cameroon will be 
a partnership between lITA and IRA with additional collaboration from ICRAF, GCTE 
and other intematíonal organizatíons. M'Salmayo would act as host station for 
scientists pasted to Cameroon. This joint effort would make M'Salmayo a central 
focus of rasearch and training for the equatorial rainforest zone of Africa. 

Soil management requirements for this acid-soil, humid rainforest zone are based on 
two main imperatives. The first derives from the particular socio-economic 
circumstances of this agro-ecological zone which is characterized by a heterogenous 
mosaic populatíon density which ineludes patches with the highest number of people 
per unit area in Africa. The area is dominated by small-scale farmers most of whom 
still practice shifting cultivation in varying torms. Alleviation of the increasing tood 
deficit in this zone in the short to medium term can only be achieved by increasing 
productivity per unit area as papuJation pressures increase and the availability of land 
for follow decreases. Moreover increased productivity can onJy be realistically attained 
by incremental improvement of organic and inorganic management practicas in the 
research agenda. 

The second imperative derivas from the particular soil problems characteristic of this 
zone i.e. high acidity, and aluminum toxicity together with relatívely low nitrogen 
reserves and extremely low phosphorus availability. Improved productivity in the 
presence of these constraints cannot be achieved by organic management alone. The 
utilization of ínorganic fertilizers and amendments must also be considered as 
necessary components of soil management. 

. Miombo: The dystrophic Miombo woodlands of southern Africa are a larga 
contiguous agroecological zone, covering about 100 million hectares east of the 
Congo rainforest and south of the East African híghlands. It ís a woodland savanna 
with typical broadleaf °Miombo" vegetation bol is situated on red, acid soils, most of 
which are classffied as Ultisols and Oxisols. Rainfall during the wet season is reliable, 
temperaturas are cool due to the 1000 meter elevation, and much of the topography ) 
is favourable to agriculture. Salls, vegetatíon, ellmate and topography are remarkably 
similar te the woodland savannas of the Cerrado of Brasil, which líe directly west of the J 
Miombo across the Atlantic. This zone has a low population of indigenous large 
animals, probably due to the low calcium and phosphorus levels of the soils as 
compared to adjacent areas with higher base status soils where game is abundant. 
Erosion hazard is substantially less than other zones because of the generally 
favourable topography with long, gentle slopes and low erodibility of the main soils. 
There are, however, steep slopes and severe erosion in some areas such as parts of • 
northem MaIawi. 

The acid Miombo woodlands are bast expressed in the northem half of Zambia and 
adjacent Shaba province of southem Zaire. They extend well into northern and central 
Malawi, parts of southern Tanzania, large areas of northern Mozambique and a large 
part of Angola 
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This agroecological zone is not readily identified in most maps, and thus it is difticult 
to deiímit its western and eastern borders. Vegetation maps with the notation 01 
Dystrophic (Le. acíd) Miombo Woodlands dominated by the genera Brachystegia and 
Julbernardia area probably the best source (33). This excludes Eutrophic (Le. 
nonacíd) Míombo woodlands which are primarily located on sandy Alfisols and Entisols 
to the south. 

Two particular kinds of shifting cultivation are Ihe main land-use system 01 this region: 
chitemene and fundikila. The natural resources are relatively well conserved. The acid 
soils have conventionally been regarded as low agricultural potential. Modero research, 
particularly on comparable soils and clímate in the Cerrado 01 Brasil has, however, 
revealed a high sustained productivity potential under appropriate cropping systems 
and management practices. The zone is therefore ideal for the establishment of a 
long-term program for development and adaptation of soil management practices. 
The existence of traditional organic-based farming syslems provides the base for 
innovative research with the aim 01 developing transitional and sustainable 
technologies. This agroecological zone is among the highest in food production 
potential in Africa, because it is largely devoid of drought-índuced soil degradation and 
lacks the biodiversity fragility of the rainforests. The success of large increases in 
sustainad crop production in the Cerrado of Brazil (34, 35) lends credibility to its 
polential. 

A Possible benchmark site would be the Misamfu Regional Research Slation of 
Zambia's Agricultural Research and Extension Program (ZAREP) in lis Ministry of 
Agriculture, locatad in Kasama, Northern Provinca. The present staft and capabilities 
of this center are considerable, having an adequate infrastructure supported by 
NORAD, the Norwegian Agency for International Development: 

The station recently doubled its land area and has improved ils laboratory and 
computer facilities. The Soil Productivity Research Programme includes teams working 
en soils survey, soil fertility, soíl microbiology, and agroforestry. In addition, the 
Adaptive Research Planning Team works with smallholder larmers throughout the 
Northern Provinca and includes agronomists, socio-anthropologists and economisls. 
The goal of the station is to find alternatives to the present and highly complex local 
shifting cultivation systems: chitemene and fundikila. Research is published in annual 
reports and technical bulfetins, which provides an unusually upto date record 01 
actMties (36, 37). 

Research areas include soil survey, soil survey, soil physics, soil fertility, soil biology, 
agricultural anthropology, economics, agroforestry, ecology, focusing on the gas 
emission consequences 01 chitemene and lundikila, and soil-plant laboratory 
deveJopment. Trainers and ref"larch scholars \viII come primarily from Zambia, Malawi, 
Zaire, Tanzania, Angola, Mozambique, Congo. and Madagascar . 

The expertise 01 headquarters-based scientists al the international institutions will be 
tapped as needed to provide short-term on-site advise or serve as advisors lor the 
junior scientists in the various disciplines. 
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Latín America 

The Amazon constitutes (he larges! deforesting area ín the world and therefore efforts 
in Latin America wíll concentrate there. The Amazon is undoubtedly cne 01 the world's 
greatest reservoirs 01 planl and animal genetic diversíty and holds one ol lhe largest 
carbon stocks in its vegetation and soils. This region is rapidly being penetrated by 
roads, not only from the Brasilian side, but also across the Andes in the neighbouring 
countries. The major penetration road 01 the 1980's, BR 364, connecting Sao Paulo 
with the states 01 Randonia and Acre links Brasil's major economic center with excess 
population to a population vacuum. By 1988, however, 24% 01 Rondonia's area and 
13% of Acre's land area was deforested (38). This road will be linked lO the Peruvian 
road system shortly, further enhancing Ihe threat ol deforestation. The Amazon is 
characterized by two main agroecolpgícal zones within the humíd tropícs: the typical 
lropical rainfores! with líttle to no dry season and sandy lo loamy Ultisols and !he 
semideciduous fcrests with a short but pronounced dry season and predominantly 
clayey Oxisols. The rainforests predominate roughly west of Manaus, Brasil while !he 
other zone is more common east ol Manaus. The main causes of deforestation are 
cattle ranching and food production under extensive and intensive shifting cultivation 
systems, which lead to land abandonment primarily in the form 01 degraded pastures 
or degraded secondary forests called "juquira" (39, 40) .. 

Two benchmark sites are proposed, one for each major agroecologicaJ zone of !he 
Amazon, the semideciduous forest and the humid tropical raínlorest. The first zone is 
in Brasil and lhe second in lhe Andean region . 

. ~emideciduous Forests: Recen! changes in !he EMBRAPA structure has assigned 
Manaus the leadership role in agricultural research for much of ~he Brasilian Amazon. 
On March 1989, two adjacent research stations merged into a single unít, the Centro 
de Pesquisas Agroflorestaís da Amazonia (CPAA), headquartered at Manaus. Its 
mandate is to coordini:lte, both technically and financially, all agroforestry research 
centers in Rondonia, Acre and Roraima. CPAA inherits quality baseline information on 
management of !he individual agroforestry components. 

Agroforestry is one management oplion for the humid tropies because it providas 
many ecological and economíc advantages compared to other management options. 
Among other services trees provide a continuous soil cover protecting the soil from 
erosion and recycles nutrients from the subsoil preventíng leaching. In addition, traes 
can previde many products far on larm use such as mulches, fodder, fruits, and 
fuelwood; many of these products can also be sold throughout !he year giving !he 
farmer a year-round income source. Of course there are major obstacles to 
harnessing the potential benefits of the system. For depleted acid soil areas there will 
be very little nutrients to reaycle. Woody perefJnials may cause excessive shading and 
compete lor water and nutrients. Woody perennials may also have adverse 
a1lelopathic effects on load crops and may even hos! pests that cause damage to the 
associate crop (47). 

Agroforestry systems relevant to the Amazon are divided into three broad categories: 
agrosilvicultural, that combine trees and crops; silvopastoral, that combine trees and 
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animals, and agrosilvopastoral that combine trees, crops, and animals, Many 01 these 
systems would be readily adopted by ,Brasilians because 01 their strong tradition and 
well developed markets in nativa fruits and bee!. 

For many years CIAT has baen conducting collaborative research with various 
Brasilian entities, especiaUy with EMBRAPA, on pastures, rice, beans and cassava and 
is recognized as one 01 the main sources 01 expertise in such components . 

In September, 1990 EMBRAPA and North Carolina State University (NCSU) initiated 
a project titled "Agrolorestry Alternatives to Slash and Burn in Westarn Amazonia" with 
support from the Rockefeller Foundatíon at the rate 01 US $0.3 million annually for the 
three years. NCSU has stationed a senior scientist (a soil/agrolorester) and several 
graduate students to work in the States 01 Amazonas and Rondonia on tree selection, 
soU lertility, socio-economic surveys and greenhouse emissions trom potentially 
sustainable alternatives to slash and burn starting from virgin rainforests and trom 
degraded pastures. 

This propased project, can therelore build on existing strengths by adding senior staff 
positions in the areas of nutrient cycling, weed management, anthropology ¡md 
silvopastoral systems. Preliminary contacts between EMBRAPA and ICRAF scientists 
indicated a strong interest trom EMBRAPA in developing a collaborative research 
project on slash and burn with the inclusion of the international centers represented 
in this project Emphasis will be in Manaus, Rondonia and Acre. CPAA headquarters 
could be used as a regional traíning center for Amazonian scientists in collaboration 
with !he PROCITROPICOS program 01 IICA. 

Rainforest: The other half of the Amazon, the true tropical rainforest region is well 
exemplifiad by the lnstituto Nacional de Investigaciones Agropecuarias y 
Agroindustrial's (INIAA) Yurimaguas Research Station in Peru. This is where North 
Garolina State University and INIAA have been ccnductíng a sustained strategic 
research affort on alternatíves to slash and burn on acid tropical soils since 1972. 
Research seeks lO develop, refine, extrapolate and validate soil management 
technologies suitable far changing land currently under shifting cultivation into 
agronomically, ecclogically, and eccnomically sound agricultural praduction systems. 
Investigations have tacused on 1) soil characterization in relation to landscape and 
constraints to crop productíon, 2) clearing methods for both primary and secondary 
forest vegetation, their consequences, and correction in subsequent cultivation, 3) 
long-term dynamics 01 physical, chemical and biologieal soil properties with time of 
cultivation under various production systems, 4) selection and evaluation of tree, crop, 
grass, and legume germplasm for toleranee lo acidity and low nulríent reserves, 5 
ccmparisons 01 cropping systems involving iptercropping, continuous crop rOlations, 
agroforestry, mulching, green manuring and composting, 6) management of fallows 
derivad trom natural regeneration or introduced species and their effects on 
subsequent cultivatíon oyeles, 7) watershed hydrology, 8) compatibilíty and persistence 
of grass-Iegume associations under variable grazing pressure trials, 9) recuperation 
of degraded pastures, and 10) economie interpretations. 
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Current resoureas al Yurimaguas inelude a well mapped 135 hectare station, 
laboratory facilities eapable of analyzing 10,000 soil samples and 2,500 plant samples 
annually, facilities tor monitoring soil mOisture, compaction and erosion plus a 
biological laboratory capable 01 quantifying root dynamies, mineralization, microbial 
biomass, soil faunal biomass and other TSBF methodologies. The most important 
asset is the existenca of well monitorad long·term plots on continuous crop rotations 
(sinoe 1972), legume·based pastures (sinoe 1979); low input transitíonal systems with 
managed fallows (since 1980), and agroforestry systems (since 1982) plus- a 
systematic comparison betwean soma of the thase systems with shifting cultivation 
and secondary forest lallows (since 1985). These long-term plots represent an 
invaluable resource lar sustainability studies. 

Preliminary scope of work remains to be discussed in detail but it is likely to inelude 
Ihe following areas: 

Socio-economic analysis of slash and burn alternatives. 
Nutriant cyding efficiency and biologícal soil managemant. 
Breeding of a key high value • low volume tree crops. 
Integrated pest management. 
Sílvopastoral systems. 
Export market development. 

Peru is currentfy experiencing severe economio and security problems. 
research continues at Yurimaguas, alternative sites in the Amazonian 
Ecuador may be considered. 

Allhough 
region 01 

A Ihird potential sita in Latin America is rapidly deforesting regions in Central America 
(Nicaragua, Panama, Honduras) in collaboration with CATIE or in Mexieo (Chiapas, 
Yucatan). 

SOUIHEAST ASIA 

Deforestation is largely limited in Southeast Asia to three agroecological zonas: 
equatoríal ralnforests, the hill country in mainland 5Outheast-Asia and a tropical 
monsoon zone. 

Ibe equatoriaJ rainforests are lacated primarily in Indonesia and Malaysia. Indonesia 
is the second largest deforesting country, because 01 extreme population densities in 
Java ane! vast underpopulated rainforests in the outer islands. Ibe curren! primary 
fOrested area is 109 millíon hadares, deforestation rates are estimated to be about 
1.2% per year (41). 

Ibe source of deforestation is maínly traditional shifting cultivation. Ibis practice is 
considered as an adaptation of existing limited resources and low level technology to 
the fragile local environmental condition. As long as the fallow period is of sufficient 
length (15 to 20 years) the practice is deemed ecologically sound. However, if the 
fallow period becomes shorter, in some areas reduced to 1 - 3 years, lormation of 
extensiva unproductive alang-alang (Imcerata cyclindrica) grasslands takes place in 
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particular when accompanied by fires (41). There are approximately 20 million 
hectares 01 alang-alang in the outer islands 01 Indonesia. 

The shortening 01 the fallow period is brought about by increase 01 the local population 
by transmigration, logging roads, clearing 01 larger plots facilitated by using 
mechanical means, such as chain saws, ready markets lor selling of agricultural, 
products, logging camps and fast growing cilies. Deforestatlon by shifting cultivation,v 
is at an estimated 500-750,000 hectares per year. 

Agricultural development schemes, such as estate crops and small holder crops. 
besides transmigration. also have brought about deforestationl,;,Itis recommended nóf ' 
to elear primary forest but utilize unproductive forest for continuatiQr) of the pro!)ram. 
Logging operations, and forest industries, though having contributed much to the 
economic development 01 the country, have brought about damage to the forest 
condition in several localities. Logging operations do not cause out-right 
de/orestation, however the new network of logging roads, has improved accessibility 
to lorest land for shifting cultivation and migrants. Moreover, after removal 01 the large 
marketable trees, clearing 01 smaller trees beco mes easier to shifting cultivators. 

The government 01 Indonesia has embarked on various programs to stop 
deforestation. Most programs are directed towards rationalisation of shifting 
cultivation. During the 1970s this program was in principie directed to move shifting 
cultivators into resettlement areas. Because of many constralnts technical as well as 
cultural, a new in-silu approach is directed to rationalisation 01 the system i1self (41 l. 
Research on alternatives to slash and burn has been concentrated around various 
transmigration regions in West and South Sumatra, where tall' primary Dypterocarp 
rainlorests are cleared and after some cultivation a considerable amount is converted 
into alang-alang pastures. Appropriate crop rotation schemes have been devised, 
based on upland rice, cassava and grain legumes with moderate fertilízation (19, 21). 
A novel approach 01 implanting a managed Pueraria phaseoloides lallow ríght after 
slash and burn has been used to stabilize relatively large clearings lor state crops, 
capturing Ihe nutrients in Ihe ash and allowing unbumed vegetation to decompose 
until the planting materials are available (20). The reclamation 01 alang-alang 
grasslands is being researched with promising results (41,43,48), primarily through 
agroforestry techniques with trees that outcompete and outshade the grass. 

Sitiung, West Sumatra and several sites in South Sumatra, and Kalímantan may be 
suitable loeations. 

Regardless of Ihe sites chosen, Ihis project should focus on the folJowing topies: 
Systematic investigations on reclamation 01 alang-alang degraded grassland. 
Long-term changes in soU Jroperties and greenhouse gas emissions upon 
conversion 01 Dyoterocarp virgin forests. 
Nutrient cycling and organic input management of selected systems, with 
emphasis on agroforestry ones. 
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HiII Country of Mainland Southeast Asia 

The second site in Asia will represent the totally eontrasting region that ineludes the 
vast northern tropies hill country of the interior of mainland southeast Asia. This region 
encompasses a continuous belt from Assam, India, through northern and eastern 
Burma, to northern Thailand, Laos, Vietnam, and southern China. The elímate is 
strongly monsoonal with long dry winters that are slightly cooler. Shifting eultivation 
is stlll the prevalent agricultural system. Major land degradation has oecurred as a 
result of agricultural intensifícation on the steep terrain. Possible' sites with 
infrastructure suitable for intensive research are located in northern Thailand and 
southern China. Potential coilaborating institutions in northern Thailand are Chiang Mai 
University, and the Oepartments of Land Oevelopment, Agriculture, and Forestry. In 
southern China the Red Soils lnstitute would be a potential collaborating institution. 

The third benehmark site in southeast Asia would reprasent the mid-tropieal monsoon 
latitude belt including the Philippines and southern Thailand, where population 
densities in the uplands are rapidly increasing, and steep terraln is being 
elean-eultivated in short grass fallows and incipient permanent annual crop systems 
on strongly acidie or shallow calcareous soils. A possible benehmark site would be 
the Eastern Visayan island of Leyte, in col/aboration with the Visayas Slate COllege of 
Agriculture (VISCA) and the Oepartments of Agriculture, and Environment and Natural 
Resources. 

Regarding site selection, we shall have to develop a lis! of criteria for making a 
definitive choice. The above sites are relatively favoured if the selection is basad on 
current research infrastructure upon which to base strategic and applied researCh, 
acoessibility, logístical support, and living environment for expatriate staff; The 
availability of efficient NGOs and extension agencies must also be assessed when 
finally considering site selection. Myanmar and Leos should defínitely be network 
research sites, bul do have major limitations for strategic research. Dr. Tuong relates 
that Vietnam is stm enforcing aban on all foreign access to the uplands. 

5.4. Extrapolation from Bencbmark Sites 

The research propasal has concentrated on analysis of the problem and identification 
of benchmark sites. The benchmark sites will provide the main research thrust with 
intensive study of traditional and alternative systems and practices. The program 
must initially take account of !he variation in environmental and socio-economic 
conditions and management practices within the agroecological zones in which 
benchmark sites are situated. This will be covered by two approaches: 

1. Characterizaton of the distribution of major soil, climate and physiographic 
conditions within the agroecological zona and of!he distribution of major areas 
of forest, shiftíng and permanent cultivation. This will be obtained, at a low-Ievel 
of resolution, using a combination of exísting information, eg the UNEP GRIO, 
and remote sensing. The information will be integrated into a GIS system 
associated with each benchmark site and used tor both research and planning 
purposes. CIAT has already started characterization of Latín America through . 
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¡he use 01 exter:sive databases but lurther analysis 01 soe:al. demogréph:c and 
economic data are needed. In addition, liTA. and ICRAF 'or Alr:c2. ard IRRI in 
Asia have made some progress on eharacterization oí th,m respeo:ive 
ecoregíons. 

2. A limited program 01 observations will be undertaken al a selecled range 01 
sites within each agroecological zone. Most 01 Ihese sites already have 
relevanl researeh under way within each zone often by NARS and other 
institutions. The project will undertake a eoordinaled set 01 measurements 
related lo intensive studies at the benchmark sites to assess ¡he eHeet or 
influenee 01 site-specific environmental or social variables. 

3. To best prepare lar extension 01 beneficial researeh líndings, NGOs and 
farmers should be inv/ted to join systems research planning meetings. 

These approaches will eonstitute a relatively small part 01 ¡he overall program, but they 
are designed to involve regional organisations and exper/enee and experience to 
prov/de tests lar the extrapolation 01 results Irom benchmark sites and 10 in/l/ate a 
framework lor subsequent development 01 ¡he programo 

5.5. Extension 

The aim 01 this project is not extension, but to maximize the potential lor extension (Le. 
the adoption 01 beneficial researeh lindings), links with extension agencies must be 
formed at the earliest opportunitj. 

5.6 Díssemination through Networking 

Established research networks supported by one or more 01 the international 
institutions would be the logical vehícle lor technology validation, training and poliey 
dialogue, as appropriate. These network include for example AFNETA 
(IITA/ICRAF IILCA), AFRENAS (lCRAF), IFDCs in West Africa and. TSBFs woridwide; 
RISTROP, CATIE and PROCTROPICOS in Latín America; F/FRED, the Asian Ríce 
Farming Systems Network, the International Network lar Sustainable Rice Farming, 
and IBS.RAM in Asia and Afriea. Such networks cover most 01 the tropical deloresting 
eountries: The strengtheníng and expansíon of regional and interreglonal networks will 
greatfy faeilítate training, data exchange and synthesis, standardisation, development 
and camparison 01 researeh methods, and in the discussion of researeh extension 
experiences; suitable networks already exis!; in par!, NGOs, academic and commodity 
areas. 

5.7 Linkage with Related Institutions 

Collaboration is anticípated with appropriate developed country ínstitutions with 
expertise in alternatives lo slash and burn. This would be primarily on-campus and 
through graduate student researeh al strategic sites. Examples include Reading 
University and ITE for Alrica, North Carolina State University for Latín America and 
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Maaagascar, CSIRO lar Southeast Asia and Edlnburgh Centre lor Tropical Forests lor 
Africa ane !,sia. 

Coi!aboration is also envisioned with national. developed-country research bodíes like 
CIRAD. ane with other CGIAR centers; IFPRI on policy, IPBGR on germplasm 
conservation and the emerging lorest research ¡nstitute on forestry research. 
Collaboratíon ís also envlsíoned with FAO's land resouree evaluatíon, and the tropícal 
forestry actíon plan. The non CGIAR ínternational organization IBSRAM, will 
collaborate with IFDC as needed. 

5.8. Línkages wíth the Prívate Sector 

In so me regions the prívate sector ís becoming increasingly interested in assisting 
researcn, from both a funding and implementation perspective. Where possible 
maximum eollaboration with the prívate sector will be sought. 

5.9 Linkage to Global Environmental Programs 

Thís project will contribute signilicantly to global environmental researeh through 
eollaboratíon with several components of the Internatlonal Geosphere-Biosphere 
Programme (IGBP). In particular, thera is varied scope lor close collaboration with the 
Global Change and Terrestrial Eeosystems (GCTE) Core Projeet 01 the IGBP, GCTE 
will undertake research on the global environmental impact 01 slash and burn 
(biodiveristy-related researeh, soil degradation and greenhouse gas emissions). In 
addition, collaboration with GCTE willlínk this project to GCTE's developing expertise 
on understanding the dynamics 01 "complex" (multi-species) agricultural systems, and 
the global change impacts upon them; it will also contribute researeh results 01 direc! 
relavanee to GCTE's international programme, The Alternatives to Slash and Burn 
project will interact with GCTE al three levels: 

Level 1 , 
,) 

Direct Contributions to GCTE: work characterising and evaluating the environmental ) 
soundness 01 alternative agricultural and agralorestry syslems in the humid trapíes will . 
contríbute directly to GCTE's internatianal programme: 

bíogeochemical (nutríent) cycling 
mitigation 01 soil erasion 
weed dynamics and management 
interaetians between components: multi-species systems 

In additian to these specific areas al mutual interest, the thorough and standardised 
site characterisation will ofter baseline data to assist in the monitoring and detection 
01 global change. 

The linkages 01 these activities lO specnic elements 01 the GCTE programme are listed 
earlier in the project descriplion. 
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Level JI 

Addltional Collaboratlon. There is an opportunity for additional research that will 
benefit both this project and GCTE. In particular, research on the hydrological 
pathways 01 nutrient loss trom present and a1ternative production systems would be 
useful. In these cases, a joint GCTE¡ Alternatives to Slash and Burn pro posa! would 
be submitted to relevant agencies tor additional tunding. 

Levellll 

Framework for GCTE Research. Dne 01 Ihe objectives of the Alternatives to Slash 
and Burn project is to determine the contríbution of slash and burn and associated 
land-use practices to global environmental problems. The global change research 
itself is beyond the scope 01 this project. However, Alternatives to Slash and Burn will 
provide an excellent framework, through well-characterised sites, extant agroecological 
research, and support facilities, where appropriate, for GCTE to undertake the 
research. GCTE research wilt include: 

relationship between loss of biodiversity and ecosystem function. 

global change impact on biodiversity 

measurement of greenhouse gas emissions trom present and alternate 
production systems (with IGAC, see below) 

addition 01 global change component to ongoing agroecological research, e.g., 
impact of elevated CO2 on soil organic matter dynamics and crop-weed 
competitive interactions, and erosion risk under changed rainfall. 

Although this third level of work will be undertaken in close collaboration with 
Alternativas to slash and Burn, GCTE is ultimately responsible for organising, securing 
funding for, and conducting the research. 

In addition to GCTE, there are links to pather components 01 IGBP: 

Intematlonal Global Atmospheric Chemistry (IGAC). 

Measurement of greenhouse gas emission will be undertaken Jointly by GCTE and 
IGAG, and will contribute to the ¡GAC effort 10 quantify the global carbon cycle. 

Blospherlc Aspects of the Hydrologlc Cycle (BAHC). The emphasis on the global 
change impacts on regional hydrology 01 ..:hanges in land use, wilt link BAHC and this 
project. 

Global change System for Analysis, Research and Trainlng (START). The START 
programme is establishing a system 01 regional research centres and associated 
networks of experimental sitas in all the major biomes of the world. The centres will 
be used for analysis, interpretation, modelling and training in addition to collecting 
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data. Initial emphasis ís on three regions: Latin america, Africa south 01 the Sahara, 
and Southeast Asia. There are obvious advantages for the benchmark sites 01 the 
Alternativas to Slash and Burn project to be linked to the ST ART network. 

Data and Informatlon Systems (OIS). Collaboration with IGBP-DIS, which will 
develop global databases on land usejland cover change and on biophysical and 
ecological characteristics of the earths's surtace, should be undertaken. 

6. EXPECTED OUTPUTS 

The first five years 01 this project will pul in place a concerted worldwide effort on 
mitigating lropical deforestatíon by alternatives to slash and burn. Strategic research 
al Ihe benchmark sites will be well under way and initial results from the technological 
innovations, training, instítutional strengthening and policy research will begin to be 
valídated or adapted by networks composad 01 mosl tropical deforestíng countries. 
Valuable ground truth data will be exchanged with the global environmental 
community, which in tum may help sharpen Ihe focus 01 this project. Major impact on 
tropical deforestation would be expected after several years once technologies are fully 
developed and validated and various governments put into practice the appropriate 
policies. 

-:[;e ullimate beneficiarias 01 this project are farmers and consumers in developing 
c;ountries. The larmers will benefit through Ihe adoption of technologies that provide 
sustainable crop yields and sufficient firewood, lodder and fiber, plus increased income 
and improved living standards. Consumers will benelit lhrough greater availability 01 
produce al lower prices. 

On !he national anO- global levels, Ihe benefits derived through decreases in 
delorestation and soil degradation will be a major contribution to Ihe environment. 
Society in general will be the main beneficiary 01 Ihe long-term benefits 01 Ihe project 
because 01 the conservatíon of natural resources, the preservation of biodiversity and 
reductíon of greenhousa gasses. 

7. RESOURCES IMPLlCATIONS 

The collabürative nature of this project builds upon already available resources of lhe 
international research centers, the NARS, existing networks and advanced developed 
country institutions. No new "bricks and mortar" institutions are envisioned. Resource 
needs, Iherefore are basically incremental funding needs lO existing institutions. 

It is envisioned that the NARS that accepl the responsibility lo host the benchmark 
strategic resaarch sites receive incremental funds directly from .,1e donors to support 
such intemational initiativas. International centers, likewise, would receive incremental 
funds lar their input to Ihe sites and network coordination, training and linkages with 
the environmental communíty. Bilateral funding agreements could provide 
complementary funds for advanced developed country institutes. A small budget for 
informal program coordination will also be íncluded. 
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Inítíal tunding estimates lar the first five years ís in the order of US$5 mi Ilion per annurri 
per continent (Southeast Asia, Latín America and Asia) respectively. A five-year total 
01 US $75 mimon, without major capital and administrativa costs will result in a 
definitive step in reducíng slash and burn and the destruction 01 the remaining tropical 
rainforests 01 the world . 
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ANNEX 1 

SUSTAINABLE LANO USE ALTERNATIVES TO 
SLASH ANO BURN IN LATIN AMERICA 

A Regional Project Proposal 

as part of a 

Global Strategy on 

Alternatives to Slash and Burn 

1 



TABLE OF CONTENTS' 

• 
A. Regional Issues ........................................... . 4 

B. Objectives, activities and outputs ............................... 6 

C. Operational Strategy ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 

D. Coordínation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

E. Budget . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

• 

. . 

• 
2 



• 

• 
1 

i 

Date: 

Tille: 

Implementing 
Organization: 

Estlmation 
Duration: 

Donor 
Contribution: 

PROJECT IMPLEMENTATION FRAMEWORK 

25 May 1992 

Sustainable Land Use Alternatives to Slash and Burn in Latin 
America 

Centro Internacional de Agricultura Tropical (CIAT) 
International Centre for Research in Agroforestry (ICRAF) 
International Fertilizer Development Center (IFDC) 
Tropical Soil Biology and Fertility Program • TSBF 
Empresa Brasilera de Pesquisa Agropecuaria ·EMBRAPA 
Instituto Nacional de Investigacion Agropecuaria y 
Agroindustrial • INlAA 
Instituto Nacional de Investigacion Forestal y Agropecuaria 
·INIFAP 
Cooperativa de Agricultores y Ganaderos de Chiapas . 
COPEACH 
Corporacion Nacional de Investigacion Forestal· CONIF, 
Institutoamericano de Cooperadon para la Agricultura -
IICA, (especialrnente el programa PROCITROPICOS) 
Centro Agronomico Tropical de Investigacion y Ensenanza 
• CAriE 
Centro de Investígacion Regional del Sureste • SARH -
INIFAP 
Centro Tropical de Capacitation Agropecuaria y Forestal -
CETROCAF ' 

Five Years (Fírst Plan) 

US $ 13,500,000 

3 



i 
. I 
~I 
l 
j , 

SUSTAiNABLE tAND USE ALTERNA TIVES TO . 
SLASH AND BURN IN LATIN AMERICA 

A. Regional Issues 

Several aspects distinguish deforestation in Latin Ameriea 
from that in Africa and Asia. Population density is lower, 
deforestation per capita is higher, and cattle ranching is far more prevalent. Slash and 
burn agriculture in this region not only involves resouree-poor faáners, but large-scale 
ranchers and even Jarge corporations. Furthermore, seasonaJ labor shortages often 
preclude optimum management of the ecosystems, discouraging more intensive use 
of the land. Occupation and land use practices at Ihe forest margin are often related 
to unequal land tenure locally or in higher population areas. Land speculation has 
also contributed to unsustainable land use practices. Considerable indigenous 
knowledge exists in Latin America, but most of the land holders are not indigenous, 
and therefore unfamiliar with the ecosystem. 

While these issues are common throughout most of Latin 
America, patterns of deforestation and land use vary in three broad regions: 

1. Central America and Mexico, with higher populations and the region's highest 
relative rate of deforestation. 

2. The Andean PiedmOJ1t, with migration from Andean highlands in Colombia, 
Ecuador, Peru and Bolivia. 

3. The Brazilian Amazon, with migration from the heavier populated northeast and 
the southeast of Brasil. 

The Amazon as a whole constitutes the largest deforesting area in the world and 
is rapidly being penetrated by roads, not only from the Brazilian side, but also across 
the Andes in the neighbouring countries. As Brazil accounts for over 50% of the 
regional deforestation, initial efforts in Latín America will 
concentrate there. However, the Latín American regional strategy below calls for sites 
representing the other two situatiOJ1s 
allowing fer research in Ihe different contexts. 

Site 1 (Representing Brazilian Amazon) . 

The states of Rondonia¡ Acre have been selected by the various partners to 
represent this area, due to the relative and absolute levels of recent deforestation. The 
major penetration road of the 1980's, BR 364, linked Brazil's majar economic center 
to a perceived population vacul'm in Rondonia and Acre. By 1988, however, 24% of 
Rondonia's area and 5% 01 ACI e's land area was 
deforested. The main forms of land use are cattle ranching and tood production under 
extensive and intensive shifting cultivation systems, which lead to land abandonment 
primarily in the form 01 degraded pastures or degraded bush fallow. 

Since the mid-1980s, policies have changed considerably, for instance fewer 
roads are being built and govemment subsidies have been reduced. The 
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governments and other decision makers have been caliing lar sustainable 
development. However deforestation and unsustainable forms 01 slash and burn 
continue and have taken a momentum 01 their own, independen! 01 government 
subsidies and financed by the private sector. There is need lo improve understanding 
01 this momentum at the level of larmer deeision making. 

Site 2 (Representing the Amazonian Piedmont) 

Though Ecuador, Peru and Bolivia eaeh have less land in the Amazon than Brazil, 
the Amazon represents a larger proportion 01 their respective national econOmies. 
Since the 1950's these Andean eountries have made concerted efforts to resettle some 
of the population from the highlands to these areas. This has partially alfected land 
imbalance wilhin eounlries, but it has resulted in large populations of mígrants tha! are 
relatively unfamiliar with the ecosystem. As in Brazil, there have been ehanges in 
políey, and colonization recently has no! been encouraged lo Ihe same degree. 
However, deforestation continues, and Ihese areas have the added complíeation 01 ) 
nareoties processíng and trafficking. In addition, Ihe Peruvían Piedmont has been 
suffering serious security problems related to guerrillas .. 

Initially, the area Ihat has been proposed 10 represent the Amazonian Piedmont 
ís Ihe Bajo Huallaga; INIAA's Yurimaguas Researeh Station would be the main 
experimental center, with IVITA's Researeh Station in the Pucallpa zone as a support 
site. INIAA and NCSU have been eonducting a sustained strategic researeh elfort on 
alternativas te slash and burn on acid tropical soils al Yurimaguas since 1972. 
Pucallpa, on the olher hand. is an area where major colonization movements are 
taking place along the Pucallpa-Federico Besadre highway, and at the Km 59 station 
IVITA/INIAA and CIAT have been conducting on-station and on-Iarm research for 
more Ihan 20 years. Although raseareh continues at both sites, Peru is currently 
experiencing economie, politica! and security problems and alternative sites in Ecuador 
and Bolivia have to be considerad. 

Site 3 (Representing Central America and Mexico) 

This third region is experiencing the most extreme relative migration pressure and 
rates of deforestation with the resulting loss of biodiversity. A potential site that has 
been proposad is the area of Lacandona in Chiapas, Mexico. Arrangements between 
institutions in Ihis area are in an earlier stage Ihat in the other two cases. Alternative 
sites could be considered in Nicaragua, Panarna, or Honduras, in collaboration with 
CATIE. 
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B. Objectives, activities and outputs 

The objectives listed below are based on those that have been, identified at a 
globallevel, but are arrangéd in regional order 01 priority and aeeording lO a regional 
time frame. 

Objectiva 1: Develop a comprehensive understanding of land usa dynamics at the 
farm and regional levels, and factors that influence them. 

Activity 1. Characterize the biophysical envíronmenl of lhe larget areas. Thís will 
include the collection, collatlon and dlgitizing of existing informalion on elimate, sOlls, 
and actual vegetalion cover. 

Activity 2. Characterize tha actual land use in the target areas, In all study areas, 
axístlng socio-economic information wlll be collected and collatad on the principie lana 
use systems associated with slash and burn agriculture. lt will also imply analysis 01 
satellite images to spatially distinguish old deforested areas from recently cleared land, 
pastures, fallow or forest land. This wil! form Ihe spatial basis for the survey below. 

Activity 3. Conduct systematic agroecological surveys. At this stage initial information 
will be gathered for issues pertaining to farmers' aspiralions, perceptions, constraints 
and opportunities. This will be done by interviewing communíty groups, farmer:;' 
associations, local extension agents, local decísion makers and NGOs to understamJ 
better the various perspectiv,es involved. 

Activity 4. Identification and inventory of local or indigenous practices and adaptations. 
This includes actual use of fallows in different stages. Analysis of the advantages and 
disadvantages of these practicas and use of well adopted practices in technology 
devalopment. 

Activity 5. Development of a regional GIS so that the base line information and land 
use changes can be permanently linked to on-farm and on slation experiments. 

Obiective 2: Assessment and diagnosis of the poliey environment and other 
socioeconomic and cultural factors that affect decision making associated with slash 
and burn and other relatad land use. 

Activity 1. Analyse actual and past land use in relation to policies in each area. 
Activity 2. Evaluation and design of policy alternatives to reduce the unsustainable 
forms of slash and burn and to encourage suitable alternatives. 

Activity 3. Development of methodologies and tools fur policy decision making and 
strategic planning, such as interinstitutionaf poliey dialogue, or participatory methods 
of identífying príority poliey changas. 
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Activity 4. Assessment 01 the pOlicy decision-making processes and identification 01 
critical intervention points and means to promote implementation 01 policy alternatives. 

Objectiye 3: Review, identify, and refine in clase collaboration with farmers, 
sustainable land use methods. These must be economically leasible, socially 
acceptable, and environmentally sound alternatives to unsuitable slash and burn 
practices. Key interventions lar the improvement 01 components will be identified. 
based on the analysis 01 perceptions and aspirations 01 larmers and the biophysical 
and socio-economic factors affecting their decision-making processes (objective 1). 
The potential 01 sueh improvements to enhaneed system sustainability and 
productivity, and the principies governing their function will be evaluated through 
strategic proeess orientated on-station researeh. Sueh researeh is essential to 
provide the basic understanding required to predict performanceand impact 01 
improved technology over a wider range 01 environments. Sueh studies may inelude 
agrolorestry and/or agropastoral systems with specific studies on components and 
processes sueh as nutrient cyeling, soi! organic matter management, weed dynamics ) 
and management, multi-purpose tree and lorage improvement and management. and 
resouree sharing and competition lar light. water and nutrients. 

Activity 1. Conduct strategie interdisciplinary researeh to evaluate improved teehnology 
eomponents and their interactions, to better understand the principies governing their 
function. 

Activity 2. Conduct on-station and on-Iarm assessment 01 crop-based. tree-based, and 
pasture-based systems incorporating improved component technologies. 

Strategic research on improved components and their interactionswill generate 
information which allows the design of improvad and/or new production systems. 
These systems must be evaluatad on a long term basis and their productivitf. 
sustainability, environmental soundness and social acceptability will be monitored and 
assessad. Such research will be undertaken both on-station, where the emphasis will 
be on biophysical monitoring, and on-farm where the focus will be on assessing the 
social acceptability, potentials and constraints to adoption. 

Activity 3. Further evaluate local or indigenous practices, their ecological principies and 
their social--economic implications tor alternative land use. including alternativa lallow 
use. 

Activity 4. Investigate socially and economically viable methods of rehabilitating 
degradad lands. Degradad lands and existing regenerating mechanism will be 
identified and classified using the GIS and fieldwork. 

Activity 5. Identification, collection and conservation 01 uselul germplasm including 
forage and multiple purpose tress. 
Activity 6. Improve knowledge on use and management of the aboye germplasm. 

Objective 4: To quantify the contribution of slash and burn. and associated land-use 
systems, to majar leatures of global change, such as loss 01 biodiverSity, emission 01 
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greenhouse gases and soíl degradation (to be conducled in coilaboration ·with GCTE). 

Actívity 1. Provide a framework lor Ihe study 01 Ihe relationship between slash and 
burn and biodiversity. As detailed in the global document, this project would provide 
a framework, through support facilities and staff, lor GCTE to undertake research on 
the impact of land-use change, through slash and burn agriculture, on biodiversity, 
particularly plant genetic diversity. 

Activity 2. Previda a Iramework lor quantification 01 green house gas emissions from 
slash and burn and associated land-use systems, in collaboration with GCTE and 
IGAC (Datailed in global document). 

Activity 3 - Quantify changes in soil quality in slash and burn and associated land-use 
systems, including changes in soil organie carbon balancas and related nutrient 
changes. This will help increased our knowledge on the extent and type 01 so:! 
degradation associated with slash and burn practices the dynamies 01 soil organic 
matter and the cycling 01 nutrients, through the system. Another important aspect of 
soil degradation that will be studied is the physieal loss 01 soil material through 
hydrologieal pathways and by water erosiono 

Objective 5: Strengthen and utilize the existing networks to share researeh informalion, 
methodologies and technologies lor improved resouree management systems and 
decision making. 

Activity 1. In conjunction with NGOs and extension. agents, link the farm and 
participatory research wíth relevant teehnology transfer and exehange mechanisms, 
sueh as larmers groups. sehools, publications and other media. 

Objective 6: Training 
Activity 1. Hold regional training short courses lor researchers on related subiects sucÍl 
as survey methods, partieipatory research methods, multiple purpose trees or 
agroecosystem monitoring and evaluation. 

Activity 2. Provide a framework lor post-graduate degree research. 

C. OperationaJ Strategy 

The regional subproposal is a joint elfort of two Internatíonal Centers (CIAT and 
ICRAF), two regional organizations (CATIE and IICA), the nalional research/extension 
systems of the three countries and NGOs with a strong presence on the ground. 
Thl.S9 institutions should effectively address all the technological, economic, social and 
policy dimensions involved in sustainable agriculture. Different institutions must then 
focus on specifie themes of agreed research agendas to toster complementarity. 
Collaboration among national, regional and international research systems will be 
facilítated through vertical and horizontal linkages. 

Vertical linkages will be usad to integrate research and development afforts at 
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ecosystem and farm leveis. 'Integration will take place in specific geographic areas 
(e.g. a micro-basin), through projects carried out by consortia 01 institutions operating 
at levels ranging from regional planning to farm production. The active participation of 
all consortia members in the identification, planning, implementation and evaluation of 
R&D activities is key lO this strategy. 

Horizontal ¡inkages have a double purpose. First, lhey should systematically 
capture across the agroecosystem the rich variety of existing indigenous and exotic 
knowledge Ihrough cross-sectional and longitudinal studies, analyzing their 
agroecological and socioeconomic rationale vis-a vis the development 01 improved 
land use alternatives. Second, this type 01 mechanism will facilitaje information sharing 
and discussion of issues relevant to sustainable research management within the 
agroecosystem. Development 01 agroecosystem databases and publication 01 
newsletters will be key media; training and communications will be essential to 
strengthen institutional capabililies. 

While the strategy is similar across countries, the institutional profiles are different 
as are Ihe stages where they are in the process. This determines Iha! each site 
should be phased-in separately. The arrangements for Rondonia, Brazil are the 
furthest along. EMBRAPA, many times in collaboration with CIAT, has been 
concentrating on components such as evaluation 01 pasture, rice, beans and cassava 
germplasm. Furthermore, EMBRAPA recently reorganized its Amazonian stations wilh 
Ihe intention 01 creating six agroforestry slalions, one in each state. In 1990 
EMBRAPA and North Carolina Slate University (NCSU) initiated a project titled 
"Agroforestry Alternatives to Slash and Burn in Western Amazonia" with support from 
the Rockeleller Foundation for three years. NCSU has stationed a senior scientist (a 
soil/agroforester) and several graduate students to work in the States of Amazonas 
and Rondonia on tree selection, soil fertility. socio-economic surveys and greenhouse 
emissions from potentially sustainable alternatives to slash and burn starting from 
virgin rainforests and from degraded pastures. 

Invited by EMBRAPA, CATIE-CIAT-IICA-ICRAF have recently conducted a joint 
mission throughout the Brazilian Amazon, lo select potential research areas and 
issues, and to identify theír comparative advantages for Ihe development of sustainable 
land use alternatives. Eastern Para and Rondonia/ Acre were selected, and further joint 
planning efforts were delined. This proposed project can therefore build on existing 
strengths by adding senior staff from CIA T and ICRAF in the areas of nutrient cycling. 
weed management, silvoculturists, agroforester. anthropology and silvopastoral 
systems. Rondonia-Acre has been chosen as the center of activity due to Iheir 
importance to slash and burn agriculture in Brazil. CPAA (Manaus) headqLlarters is 
proposed as a regional training center for Amazonian scientists in collaboralion with 
the PROCITROPICOS program of IICA. 

Anolher feature of Rondonia and Acre is the presence of strong NGOs such as 
IPHEA in Rondonia and PESACRE in Acre. As in other stales, Ihere are also EMATER 
extension agents in each municipio. Additionally, in the Brazilian Amazon there are five 
state and two federal Universities, and two ecological research institutes: INPA and the 
Museo Goeldi. Links will be made wilh Federal Institutions such as ¡BAMA and 
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. SUDAMas'weil as state governments will need links for cunsideralíon of'policy'and 
land use. The Rondonia state government has shown strong inlerest in the elfort. 

The situation is less clear for the site in the Andean Piedmont. The site 01 
Yurimaguas, Peru, has been suggested because of the accumulated relevant research. 
Current resources at Yurimaguas include a well mapped 135 hectare station, 
laboratory facilities 01 analyzing 10,000 soil samples and 2,500 plant samples annually, 
lacilities for monitoring soil moisture, compaction and erosion plus a biological 
laboratory capable 01 quantifying rool dynamics, mineralization, microbial biomass, soil 
faunal biomass and other TSBF melhodologies. The mos! important asset is the 
existence of well-monitored, long-term plots on continuous crop rotations (since 1972), 
legume-based pastures (since 1979); low input transitional systems with managed 
follows (since 1980), and agroforestry systems (since 1982) plus a systematic 
comparison between some 01 the these systems with shifting cultívation and 
secondary forest fallows (since 1985). These long-term plots represent an invaluable 
resource for sustainability studies. 

However, in addition to the political uncertainty already mentioned, a disadvantage 
is that there is no extension service connected to the experiment station. The larget 
area proposed for extension is Pucallpa. FUNDEAGRO and the Camara Nacional 
Forestal are currently organizing extension in the Pucallpa area and would represent 
the interface with the larmer. Yurimaguas is also in a national research networ~é, 
RINAP, with four other research stations in the Peruvian Amazon. There will have ;::¡ 
be Iinks with ONERN and the Oireccion de la Reforma Agraria for Policy and Land use 
considerations. 

The arrangements lor a site in Central Americe are at a more preliminary stage. 
Lancandona, in the stete Chiapas, Mexico has been proposed. This candidate area 
in Mexico is different again in that it has no INIFAP Experiment Station scientists that 
work in the area. On the other hand, there are many NGO's working at the farmer level 
one 01 which will be involved as the extensionjdissemination agent in this area. The 
National University and PEMEX, the petroleum company, also have projects with 
farmers. At the policy level, there will need to be links with the Secretaría de 
Desarrollo Urbano y Ecologia (SEDUE) and the Instituto Nacional lndeginista - (INI). 

Regional Networks 

In Amazonia there are severa! relevant networks: there is PROCITROPICOS, 
relatad to IICA and the Tratado de Cooperacion Amazonico - TCA. This has a special 
commission lor science, technology and the environment, and UNAMAZ, the network 
of Amazonian Universities. More information ís needed on specific 
regional, NGOs and local networks . 

D. Coordination 

As outlined in the global document there will be a hierarchícal structure with global, 
regional and national steering committees. CIAT is provisionally coordinating the 
regional efforts, though further details wíll be worked out al the next global meeting. 
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It has been suggested that the national or site steering committee be composed of 
farmer's organizations, NGO's, Agricultural Research Staff, Agricultural Extension Staff, 
Prívate Sector and representatives ¡rom the regional and international organizatians. 

The Terms af Reference lar the -national steering should include: 
-Problem Identification 
-Project planning. implementatian & evaluation 
-Financial requirement ídentification 
-Fund raising 
-Monitoring & dissemination 
-Reporting 
-Netwarking. 

11 

, 

.1 

) 

) 



, 

/ "", 

. ' 

. , 
i , 

E. Budget 

Provisional financial needs forthe Latin American regional efforts are given below. 
(5 years) 

Ac!ivities National 
inputs 

U$ 1,000 

IARC and 
Reg. Network 

inputs 
Donor 
inputs 

Total 

•• _________ •••• ____________ N .... _~ __ • _____ ~ _____ • __________ ~ ______ • ______ ~_~~~~ •• _~~. ____ • _____ 

a) Participative 
Research 5,200 7,650 5,150 
- Personnel 2,550 2,250 1,060 
- Internal 4,250 1,060 
- National 4,550 
- Operat. Costs 650 3,400 3,090 
- Networking 
- Extension, NGO 

private sector 

b) Training 550 850 4,600 

c) Diffusion 750 5,250 

Total 4;500 6,500 13,500 

LATIN AMERICAN TIME FRAME (% SF TOTAL) 

Year 

Research 
Training 
Diffusion 

Total 

1 

15 
5 
2 

22 

2 

15 
5 
3 

23 

12 

3 

10 
4 
4 

18 

18,000 
5,860 
5,310 
4,550 
7,140 

6,000 

6,000 

24,000 

4 

10 
3 
5 

18 

5 

10 
20 
6 

19 

Total 

60 

20 

100 
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ANNEX 2 

SUSTAINABLE LAND USE ALTERNATIVES TO 
SLASH AND BURN IN AFRICA 

A Regional Project Proposal 

as part of a 

Global Strategy on 

Alternatives to Slash and Burn 
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PROJECT IMPLEMENTATION FRAMEWORK 
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Sustainable Land Use Alternatives to Slash and Burn in Africa 

Implementing Organizations: 
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AFRICAN REGIONAL PROPOSAL 

1 REGIONAL ISSUES ANO RESEARCH PRIORITIES 

1.1 Issues 

The humid fores! Zone of Africa, ils farming systems and the current state 01 
deforestation have been described in the Global Slrategy paper on pages 23 - 27. 

lt should be emphasised thal, in Atrica, slash and burn agriculture is almost enlirely 
practised by resource-poor farmers living within the lorest. 

The most critical issue tha! distinguishes Africa Irom the other regions is that it faces 
a continuing decline in per capita lood production. The causes 01 this are complex 
and must be kept lo Ihe forelront as guidelines in determining research prioríties for 
this project. One component 01 declining tood production in Ihe humid forest zone 
(HFZ) 01 Alrica is the shortening length 01 the restorative fallow period with consequent 
effects on soil fertility and pest and weed pressure. Th"l decline in lallow length ;3 

commonly at::ibuted to the pressure of íncreasing popuia¡ion as available land bul:, 
is also attributed to a number 01 other causes including shortage 01 male labour at 
critical periods (e.g. at the time of clearing). The declining efficiency in tood 
production and the attendant effects on soil carbon storage, burning Irequency and 
other environmental effects are also intluenced by inappropriate national and 
international policies (e.g. with regard to commodity and input prices) and inadequate 
ínlrastructure in many African countries. 

Another leature of particular significance to an Alrican regional project is the difficulty 
experienced by many National Agriculture Research Systems. This ís a combinalion 
in many instances 01 the lack 01 trained manpower and, almost universal, oi 
underfinancing. The main effect is lelt al the level of adaptive research and technology 
transler where results generated by centres cannot be translerred to Ihe benefit 01 the 
farmer. 

The zone is varied embracing areas differing sígníficantly in climate, in vegetation and 
son resources and embracing population density extremes from SE Nigeria, wilh the 
highest in Sub-Sahara Africa, to the Zaire Basin which has among the lowest. Many 
parts 01 the region are being rapidly deforested due lo timber cutting, intensified fallow 
use and destruction of plantati .,ns; the removal 01 tree cover leads to increasing 
envlronmental degradation; the increased Irequency 01 burning produces a significant 
contribution lO greenhouse gas emission. 

Other specific issues in the African HFZ are: 1) environment favours growth of ruderal 
species in cleared land; 2) weed problems are enhanced by shortened fallows; 3) 
certain species such as Chromo/aena odorata becorne dominanl through both fallow 
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and cropplng periods of the cycle; 4) in so me parts of the zone Imperata cylindrica 
has beco me dominant; 5) and provoked lire cycle tha! malntains land in a permanently 
uncultivatable condition. 

The stable lood crop is cassava, with a variety 01 food preferences ineluding 
consumption 01 leaves as well as rools, and 01 bitter as well as sweet varieties. It also 
has a spectrum 01 pest problems; cassava mealy bug, eassava green mite, cassava 
mosaie virus and cassava bacterial blight. 

1.2 Priorities 

On this basis the priorities lor the Afriean Regional Project may be categorised under 
three headings which highlight particular aspects 01 the Global Research Agenda as 
being of particular importance in Afriea. 

a) Development 01 sustainable alternatives to current slash and burn practises 
adopted by the small'scale farmer within the lorests and woodlands 01 
sub-Saharan Alriea (Objective 3a, b and e) 

b) Development 01 a methodology lar aehieving suecessful transler 01 this 
teehnology to the small seale larmer (Objeetive 3d) 

e) Comparative assessmenl of lhe environmental impact 01 tha curren! and 
replacement practices (Objective 4) 

The characterisation activities identified under Global Objectives 1 and 2 are 
recognised as essential to lhe success 01 the project. They are given lower priority 
here tor two reasons: . 

(i) at the local level considerable work has been done, and is on-going in Ihe 
region; 

(ii) some aspects ofthis work will be done al the global level. 

2. RESEARCH OBJECTIVES 

2.1. To achieve a significantly better understanding 01 the agroecological, 
socioeconomic and policy determinants 01 major slash and burn agrieultural 
systems currently practised in the forest and wooded zones with particular 
reference lo sub-Sahara Africa. 

2.2. To understand !he potentiaJ contribution of major slash and burn systems to 
environmental degradation in the forest and woodland zones. 
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2.3. To ídentífy and aevelop, in coJlaboration with NARS and farmers, agricultural 
production systems that are economícally feasible, socially acceptable, and 
environmentally safe alternatives to current slash and burn systems. 

2.4. To develop, in collaboratíon with NARS, appropriate methods, procedures. and 
policies for the successful promotíon 01 alternative agricultural systems and their 
adoptíen by farmers currently practising slash and burn. 

3. RESEARCH ACTIVITIES 

The major research activities under each research objective are as foJlows. Research 
will be carried out by ínterdisciplinary teams USARs (Uníts lor Sustainable Agriculture 
Research) based ín the two Regional Research Sites (see Section 4, Project Strategy). 

Objective 1 

To achieve a significantly belter understanding 01 the agroecologícal, soeioeconomic 
and policy determinants 01 major slash and burn systems. 

Suecass criteria: Availability 01 databases to natienal and ínternational organísations 
on (i) vegetation and landuse characteristics of the lorest and woodland zones 01 
sub-Saharan Alrica; (ii) resource utilisation profiles at the farm and village levels in 
current slash and burn and associated landuse systems; (íii) information on policy 
issues affeetíng current and prospective technologies. 

Activíty 1.1 - Characterize the current patterns of vegetation and land use in the forest 
and woodland zones of sub-Sahara Africa. 

Majar clímatic. edaphíe. and economíc zones will be defíned by use 01 geographic 
information system (GIS). Within these zones satellite remate sensing imagery from lhe 
Systeme Probatoire d'Observation de la Terre (SPOT) faeility will be employed to map 
the distribution of different land- use systems including those occupied by forest, 
woodland. and fallow vegetation types. Ground truthing will include measurement 01 
the composition and biomass 01 different vegetation types. 

Output - Reliable data base en land-use systems, vegetation characteristics, and their 
distribution withín the forest and woodland zones 01 sub-Sahara Alríca. 

Activity 1.2 - Characterize and classify resource-management systems practised by 
farmers in the forest and woodland zones of sub-Sahara Alrica. 

A village-Ievel questionnaire survey with confirmatory vegetation and soil 
characterization will be usad to determine croppíng patterns, fallow management 
systems, SOíl, pest, and labour constraints, market access and demand, and other 
factors determining the availability and patterns of use of resources by small-scale 
farmers. 
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Output - Classification of resource-management systems and their distribution in 
diflerent agroecological regions of the fores! and woodland zones of subcSahara 
Africa, 

Activity 1,3 - Determine the policy factors ínfluencing the agricultural practices of 
small-scale farmers in the forest and woodland zone of sub-Sahara Africa. 

Secondary data sources an.d survey investigations al counlry level (including the result 
of Activity 2,) will be used lO define current policies and determine their eflacts on 
agricultural practicas. including those due to input and output price subsides, 
population policías (includíng migration and resettlement), land tenure, and other 
economic indicators_ 

Outputs - Characterization of the policy determinants influencing agricultural choices 
mada by small-scale farmers. 

Objective 2 

To understand the potential contribution 01 major slash and burn systems to 
'environmental degradation in the forest and woodland zones, 

Success criteria- Quantified information on processes causing environmental 
degradation associated wlth traditional agricultural praclices, and clearly stated 
priorities and strategies for lield research and evaluation: 

Activity 2.1, - Determine the changes in biological (SOM), physical and chemical 
properties of soil under differing conditions of agricultural practices, The quantity of 
SOM and its quality (determinad by !ractionatíon into diffarent components including 
microbial biomass) will be measured annually for 3-5 years trom the Initiation of tha 
cropping cycle within a variety of agricultural systems, However, it is recognized that 
these measurements must be dona over a much longer period to be truly meaningful. 
For systems with long cycles. comparative studies of differant stages 01 the cropping 
System will be substituted for time series, . Changes in associated soil chemical ) 
characteristics (such as total N and S and ECEC) will also be monitored. together with 
otlJer soU fertility indicators such as acidity. Soil physical attributes, such as 
compaction and pare size distribution. will also be determined. 

Output - Detailed characterization of the soil fertility constraints under different types 
of agricultural practicas in relation lo soil type and environment, with particular respect • 
to SOM dynamics, and (by use of appropriate models) potential erosivity. 

Activity 2.2 - Estímate emissions af C02 !rom biomass burning and SOM oxidation in 
the forest and woodland zones of sub-Sahara Africa. 

The information on vegetatíon biomass and frequency of clearing gained in Activity 1.1 
will be utilized with the GIS and appropriate models to estimate C emission from 
bíomass destruction in slash and burn and other agricultural practices. The 
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experimental informatíon from Actívity 2.1 will be used in soíl dynamics models, such 
as Century (TSBF) and SCUAF (ICRAF), to predict loss and storage of C in t!le soil. 

Output 1) Estímate of potentíal contribution of slash and burn and olher agricultural 
practices in the forest and woodland zones of sub-Sahara Africa to global emission of 
C02; 2) Product Maps of SOM Iiability and other soil fertilíty change indices for the 
region. . 

Objective 3 

To identífy and develop,. in collaboration with NARS and farmers, agricultural 
production systems that are. economically feasible, socially acceptable, and 
envíronmentally sound alternativés to current slash and burn systems. 

Success Critería - A series of eropping systems whích can act as víable alternatives 
to slash and burn will have been identified and developed. 

Actívíty 3.1 - Selectíon of germplasm and design of alternative production systems to 
slash and burn agriculture. 

Improved and local varietíes of erops (cassava, yam, plantain, maize, etc.) will be 
selected from the collections. Cropping systems that will be assembled for 
comparative study ínelude: (1) eropping systems ínvolvlng grain legumes (e.g. 
intercropping, relay eropping, and sequential systems), (2) cropping systems 
íncorporating green manurejlegume cover erops, and (3) agroforestry systems, 
particularly aUey croppíng, ímproved rotational fallows, and multistratajhome garden 
systems. 

b) Output - Selected components (plants species, management, spatial and temporal 
arrangement, etc.) for prototype systems thal could be considered as alternatives to 
slash and burn agriculture: .. 

Activity 3.2 - Develop integrated soil and nutrient management practicas. 

Such practicas aim at effigient .utilization of soíl water and nutrients and will be 
incorporated in the d!,!sign 01 alternate production systems to slash and burn. The 
major emphasis will be on exploiting interactions between inorganic nutrients (fertilizers 
and agrominerals), minerai ameliorants (such as lime or gypsum), organic residues 
(crop and tree residues, manure, etc.) and SOM to overcome speeífic soil constraints, 
such as nutríent.deficiencíes and soll acidlty. 

Output - Component technologies on soU, water, and nutrient manadement thal can 
be incorporated in the design of potential prototype systems. 
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Actívity 3.3 - Assess comparative sustainability 01 alternative production systems. 
Aspects to .be studied ínclude: 

Nutríent cycling particularly the dynamics 01 N, P, and S. 
Cuantification 01 blologícal nitrogen lixation. 

, Mycorrhizal assoclation and P nutrition (especially use 01 phosphate rock). 
Organic matter turnover. 
Monitoring pests, particularly shifts in weed flora and density. 
Potential positive and negative effects 01 lertilízers and overall nutríent 
management. 
Economic benefits, includíng labour use, 01 prospective technologies. 

Output- 1)lnformation on external inputs and management practices required lor the 
design 01 sustainable production systems; 2) Selected prototype systems lor further 
development and 3) Input lor the development 01 models to undertake Activity 4. 

Activity 3.4 - Model developmént and application. Computer simulatíon models are 
tools to assist in planning research, extrapolabon 01 results, and assessment 01 the 
impact 01 technology adoption at local, regional, and global levels. 

As a first stage, models will be developed lo predict soU changes under differen! 
production systems. The construction 01 such models wiJl highlight gaps in the 
knowledge base 01 particular biological processes, and this information will be used 
to help prioritize research areas that should receive attention during Ihe project. In its 
turn, the inlormation produced as a result 01 this research will be incorporated into the 
models. 

11) the second slage, these improved models will be used to estimate bíologícal 
productivity. and economic returns 01 different production systems. Existing crop and 
farm models will be adapted and linked to farm systems models. 

Fínally, the resulting systems models will be used to evaluate risk lactors associated 
with dífferent management systems and agricultural practices. This will anable the ) 
ísolation of climate, environmental, and ecanomíc variables to allow a thorough 
assessment of risk lor the various alternativa production systems. 

Output - Models !hat evaluate environmental degradatíon, the productivity and 
sustainability of alternativa agricultural practices in relation to both technical and 
socioeconomíc critería and those that facilitate adaptation and extensíon 01 results. 

Objective 4 

To develop, in collaboration with NARS, appropriate methods, procedures and policíes 
far the successful promotion 01 alternative agricultura! systems and theír adoption by 
farmers currently practising slash and burn. 

The strategy proposed lor attainment of Objective 4 is ene involving integral 
participatien 01 larmers and NARS collaberators (both research and extension) 
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throughout the research and development programme. The activities and outputs 
listed under this objective should not be seen as distinct from thase of the previaus 
objectives but rather as extensions 01 those objectives and activities. 

The first component 01 the strategy invalves institutian building af NARS. The intention 
is to achieve, by the end ol project periodo a capacity among three 01 the NARS 
collaborators to conduct research for sustainable food productian. The second 
component is a deliberate strategy for participation of farmers and extensíon workers 
throughout the research project. 80th groups will be involved in the activities 01 
constraint characterization. technology identification and adaptation, as well as on-farm 
evaluation 01 recommended technology. The third component deals with the 
involvement 01 policy makers through the Policy Analysis Unit (PAU) far the creatian 
of a conducive policy enviranment to promote a speedy and successful adoption 01 
alternative systems. It is thus hoped that by the end 01 íts term the project will have 
achieved adoption 01 new technology in the pilot areas by a small group 01 larmers 
who will act as a nucleus lor lurther diffusion, assisted by National Agricultun:1i 
Research and Extension scieritists with whom they are used to working. 

Success Gritería - By the end al the project, a eomprehensive and well-tested 
mechanism wíll have been established which is capable of translerring the research 
results to the farmíng community at regional and local levels. 

Activity 4.1 - Establishment of interdíscíplínary research and development 01 Units 10í 
Sustainable Agricultural Research (USARs) wilhin the NARS 01 three countries. 

A project scientist wiU coordinate development activities and training programmes in 
Ihree selected eountries to establish interdisciplinary teams (USARs) capable oí 
conducting integral -researeh lar sustainable agriculture, such as resource 
characterization, diagnosis 01 constralnts, technology identification, development. 
testing and transler. Initially, USAR will be established in the benchmark site countries 
(Carneroun and Zambia). A third country will be selected early in the projeet wíth the 
intention 01 initiating USAR activities by year 2. In developing the USAR, particular 
conoern will be given to research on gender issues. A social scientist will wmk with 
the USAR scientist in the impact countries to define gender issues at both larm and 
policy levels. 

Output - Three established USARs capable of eonducting sustainable interdisciplinary 
research and extension beyond the life of the project. Identification of particular 
problems associated with the role 01 wornen in agriculture and reeommendations 1m 
policíes lo improve women's status. 

Activity 4.2 - Establishment 01 the mechanisms for the participati<.1 01 farmers and 
extension offioers with Ihe scientists condueting characterization and monitoring of the 
majar constraints to the development of alternatives to slash and burn agriculture. 

The output of Objective 1 will produce a classification 01 farmers and farming systems 
in terms of both resouree availability and resource management practices. This 
classification will be used to select groups 01 farmers lor further detailed participatory 
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research, The first stage of this will be joint investigation and characterizatíon 01 the 
constraints lO productivity and sus,tainability on tarms, described in Activíty 2.1. 

Output - Farmer and USAR input to data base ot constraínts lO productíon and 
sustainability , 

AClivity 4.3 - Establishment of the PAU in the participating counlries. 

These units will help in creating a condueive policy environmenl for the adoption ot 
alternative technologies and systems. In particular, they wíll bridge the existing gulf 
between the researchers and poliey makers so that the new teehnologies and 
syslerns can reeeive the neeessary policy support for their successful and sustainable 
adoptíon. 

Output - sustainable PAU in the partícipating countries and guídelines for poliey 
analysis and implemenlation, 

AClivity 4.4 - In pilot areas achieve the participation 01 farmers, extension workers and 
research scientists in surveys and trials to idenlify and adapt potential teehnieal and 
poliey solutions to overcoming defined eonstraints to the developmenl of alternatives 
to slash and burn agriculture. 

Intensive and long-term, on-farm surveys will be eondueled with the farmer grou¡.:
established in Activity 1, lo exchange views and informatíon on resouree and 
management alternatives for overcoming identified constraints. Tha same farmers and 
extension workers will also be involved in planning, inteípreling, and modifying 
on-stalion adaptive researeh on technological options. 

Output - Farmer and USAR input lo technology development. 

Activity 4.5 - Farmer-managed on-Iarm evalualion 01 selected technological alternatives 
lo slash and burn agriculture. 

The same farmers will collaboratívely establish on-farm testíng sites in the pilot areas 
for the moS! promising technology developed as a result 01 the inlensive studies and 
modelling actMties listed under Objective 3. Farmer's choice and management of the 
technology will provide feedback information lo Ihe adaptive research program lor 
incorporatíon into the extrapolation models and to guide further research. 

Outputs • 1) A set of tested and adopted technological alternatives to slash and burn; 
2) Recommendalion models for alternative practiees to slash and burn in relation lo 
environment, resource constraints, farmers perceptir ns, and potential adaptability and 
3) Handbook for extension officers of guidelines for successful promotion of alternativa 
practices lo slash and burn. 

11 

) 

) 



.. 

• 

4 RESEARCH STRA TEGY 

4.1. Regional Research Centres 

The tour project objectives constitute a comprehensive strategy lor seeking alternatives 
to current sJash and burn practices in the forest and woodland zones of Alrica. The 
strategy begins with a focus on characterization 01 the state 01 the environment and 
of current farming practice lar representative afeas 01 the whole mandate zone. This 
potentially covers a survey 01 more than a dozen countries of East, Central, and 
Southern Atrica. 

The second component locuses on delining more precisely the environmental changes 
which occur during the shift from long-term, lallow-based agriculture to permanent or 
semi-permanent cultivation. The third component, that 01 technology design and 
development, requires intensive study. These studies will be carried out in two 
countries which have be en selected as representative 01 the areas where slash and 
burn agriculture is the traditional practice • the humid rainlorest zone of Cameroun and 
the dystrophic miombo of Zambia. 

The remaining tropical rain forests 01 Africa are concentrated in Central Africa, starting 
in eastern Nigeria and covering most 01 southern Cameroon, southern Republique 
Centratricaine, and most 01 Gabon, northern Congo, and northern Zaire. There 1s als 1 

a significant remnant, generally under greater pressure, in far West Atrica, Le., Ghané', 
Cote d'lvoire, Uberia, Sierra Leone, and Guinea. 

This region includes the densest populated areas of Africa where load production is 
largely dependen! on shifting agriculture with shortening tallow periods. Considering 
the severe logistical constraints 01 countries such as Zaire, which has the largest area 
01 this zone, and Madagascar or eastern Nigeria, which have the highesl urgency as 
they approach total delorestation, southern Camerooo would be a good location lar 
a long-term, strategic soils research initiative looking far alternatives lo slash and burn, 

The Humid Forest (HF) Station at M'Balmayo has been selected by liTA as 
representative 01 these areas for a major new eflort lor research in the humid forest 
- acid soil zone 01 Africa. The HF field site líes 40 km south 01 Yaounde comprising 
1,000 ha 01 secondary rain forest on Ultisols. The soil problems characteristic of this 
zone are high acidity and aluminum toxicity, together with relatively Jow nitrogen 
reserves and extremely low phosphorus availability. Analyticallaboratories and olfices 
have been built adjacent to those of the Institut de Recherche Agronomique (IRA) at 
Nkolbisson just outside Yaounde. 

The dystr'Jphic miombo woodland of Central and southern Africa is a large contiguous 
area covering about 100 million ha to the south and east of the Congo rainforest, It 
is a woodland savanna with typical broadJeaf vegetation dominated by species of 
6rachy5tegía located on red, acid soíls classified as Ultisols and Oxisols. Raínfall 
during the wet season is reliable, temperatures are coal due to the 1,000 m elevation 
and much of the topography is favourable to agriculture. Traditional agriculture in this 
area is dominated by the 'chitemeneH form of slash and burn, 
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The base for research in this zone will be at the Misamfu Regional Research Station 
01 Zambia's Agricultural Research and Extension Programm (ZAREP) of its Ministry 01 
Agriculture, located in Kasama, Northern Province. The present 5taft and capabilities 
01 this centre are considerable, having an adequate inlrastructure 5upported by the 
Norwegian Agency for International Development (NORAD). With NORAD's 
cooperation, the station recently doubled its land are a and has improved its laboratory 
and computer facilities. The Soil Productivity Research Programme includes teams 
working on soil survey, soil fertility, soil microbiology, and agroforestry.ln addition, 
the Adaptive Research Planning Team, with smallholder farmers lhroughout the 
northern Province, includes agronomists, socioanthropologists and economists. The 
goal 01 the station research is to find alternatives to the present and highly complex 
local shifting cultivation systems, chitemene and fundikila. Scientists employed by the 
project will be based at both sites. 

Many 01 the scientists employed on the project will be basad at one or other 01 these 
sites. 

The final component of the project addresses the dífficult issue of technology transler. 
A number 01 dífferent elements have been included to promote this goal. They are 
participatory research with farmers, institution building, policy analysis, and interactive 
interaction between the characterization, technology development, and on-farm 
evaluation phases. 

4.2. Research Approach and Organisation 

) 

The research will be carried out by two interdisciplinary research teams, each based 
at one of the regional research centres. The teams will be comprised 01 scientists 
from National Research Systems and International Centres working together with 
extension agents, members 01 NGO's and farmers. The teams will be known as Units 
for Sustainable Agriculture Research (USAR's). As the name implies the intention is 
to develop en interdisciplinary and systems-orientated approach to research on the 
development and adaption 01 sustainable land-use systems. Research wíll be 
conducted on-farm and on-station. ) 

The teams will be comprised of scientists designated by the partnership institutions 
plus a few projecHunded posts. 

a. Cameroon 

Table 1a lisIs the scíentists designated by liTA, ICRA'F and IRA to work in the Project 
USAR in Cameroon. Three essential additional posts were identified: an Extension 
Specialist to lead the on-farm adoption research (Objective IV); a Policy Specialist to 
lead the research on policy issues in Objectives I and IV; and a Project site 
Coordinator. 
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b. Zambia 

Table 2a lisIs lhe currenl slaff allocatíon to the project lrom a variety 01 ínternational 
agencies logelher with those Iram the Department 01 Agriculture of Zambia. Additional 
expertise required through the project are a Weed SCientist, a Soil organic matter 
Specialist and Site Coordinator. 

This interdisciplinary and partnership approach lO research is emphasised as an 
innovative and important aspect 01 this pro posa!. 

TABLE 1 Proposed stafling far USAR, Cameroon 

STAFF 

la Current (1994) Allocatíons 

5011 chemist 
Soil Phycist 
Weed Sclentist 
Cropping systems 
Agronomlst 
(00 farm/oo stalíon) 

Farm Manager 
Multipurpose trea speclalist 
Agroforester 
Agrolorestry Nelwork 
Coordinator 

LOCAL 

Agroforesters 
Soll Scientist (Fertility) 
Soil Scientist (Chemistry) 
Anthropologist 
Agroeconomist 
Plant Geneticist (groundnut) 

1 b Proposed Project Post 

Site Coordinator 
Extenslon Speclalist 
PoIicy Speclalist 

INSTITUTIONS 

liTA 
liTA 
liTA 
IIT.'\ 
llT;\ 

liTA 
ICRAF 
ICRAF 
ICRAF 

IRA 
IRA 
IRA 
IRA 
IRA 
IRA 

14 

1 

1 

1 
1 
1 

2 
1 
1 
1 

1 
1 
1 
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TÁBLE 2 Proposed staffing tor USAR, ZAMBrA 

STAFF INSTITUTlONS NUMBER 

la Current (1993) Allocatlons 

Soll Scientísts NORAD 

Plant Breeder ICRISTAT 

Agroforesters ICRAF 2 

Soll fertlmy IFDC 1 

Cropping Systems Agronomist DOA 

Anthropofogist DOA 1 \ 
) 

Agroforesters DOA 2 

Agroeconomist DOA 

Sofl Scientist DOA 3 

Microbiologis: DOA 1 

Farm Manager DOA 

2b Proposed Project Posts 

Weed Scientls! 1 
SoiI Mlcrobiologis! 1 
SHe Coordinator 1 

• 

• 
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5. EXPECTED OUTPUT 

5.1 Carbon Balance 

1.1. Preproject Status - the tropical rain lorests and woodlands 01 Alrica make a 
significant contribution to the accumulation 01 greenhouse gases beca use 01 a net 
emission 01. carbon as C02 from biomass burning and SOM oxidation. Traditional 
slash and burn agriculture with long lallow periods and 1 to 2 years 01 cultivation 
maintained a balance between carbon emission and storage- by photosynthesis and 
SOM lormation. Shortening of fallow periods with increased Irequency 01 burning and 
continuous cultivation without appropriate soil conservation has resulted in a change 
to net carbon loss. This net loss has been accelerating over time, and no promising 
technologies to change this trend are on the horizon. The total lorested area is 
declining rapidly, the deforestation rate having almost doubled during the last decade 
Irom 7.0 million ha/year in 1979 to 13.9 million ha/year in 1989 (25). 

1.2. Postproject Status - Land-1Jse systems which restore the equilibrium 01 carbon 
exchange in favour 01 net storage in vegetation and SOM will be available. Agricultural 
production systems will have been tested which enable permanent or semipermanent 
cultivation 01 land. These systems, which will lavour soil conservation and the build 
up of SOM will remove the need for burning of fallow vegetation, will reduce loss and 
promote storage 01 carbono Increased efficiency of agricultural production per unit area 
of land wil also enable greater areas 01 lorest and woodland to be conserved. 

2. Food Sufficiency and Soil Fertility 

5.2.1. Preproject Status - There is a major shortfall in per cap ita lood production (Iood 
insecurity) lor the small--scale farmer 01 the lorest and woodland zones 01 Alrica which 
is being continuously exacerbated by population growth in the region. The lack 01 
appropriate methods which would permit sustained cultivation results in suboptimal 
levels of production which rapidly decline lurther as soil lertility degrades and pest and 
weed problems increase. Under circumstances where lallow periods are becoming 
shorter, the opportunity to reverse these effects is lost. 

5.2.2. Postproject Status - The project will generate a series 01 tested cropping 
systems capable 01 producing sufficient lood to meet needs 01 the small-scale larmer 
and generate income. Continuous cultivation will be promoted by the incorporation 
of soil-management practices which utilize both organic and inorganic supplies 01 
nutrients and ameliorate such problems as soil acidity. 

5.3. Impact and Adoption 01 Research Findings 

5.3,1. Preproject Status - Several decades 01 research by International Agricultural 
Research Centers (IARC) and NARS in Alrica, in addition to similar work in other parts 
01 the tropics, has generated many technological solutions to the problems posed in 
this project. Nevertheless, the rate 01 adoption by small-scale larmers in Alrica is very 
low. To date the research has had a low impact in many regions. 
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5.3.2. Postproject Status - The project will produce guidelines lor' participatory research 
with farmers lo assist in lhe identíficalion. development. and adoption 01 technology 
by small-scale larmers 01 the forested woodland zones 01 Alrica. It will have 
demonstrated the effectiveness 01 this research on selected pilot areas representative 
01 larga sections 01 the humid tropical loresls. 

5.4. Institutional Capabilities 
.' 

5.4.1 Preproject Status - Research an sustainable agriculture in Africa is 01 high-quality 
but suffers from lack 01 resources, fragmentation, and locus 01 effort. lack 01 
interdisciplinary activities, poor communicatiol'.J. and barriers to ínleraction withinand 
between the institutions concerned with research and extension all contribute to a low 
efficíency as measured by successlul impacto Staff in NARS may be trained in one or 
more areas 01 specíalízation but often lacik the interdisciplinary and holistic perspective 
to facus on sustainable agriculture demands. 

5.4.2 Postproject Status - Intensive training to broaden perspective and technical 
expertise lor research in sustainable agriculture will have reached a large number 01 
scientists from national programs by the end 01 the project. In addition. 12 
postgraduate students will have cOmpleted Iheir training. The project will also have 
established a Unit for Sustainable Agricultural Research (USAR) and Policy Analysis 
Units ( PAU) in three countries. The units will have the capacity for interdis,ciplinary 
research into all areas relevant to sustainable agriculture and will have established 
mechanisms for effective collaboration with extension services and policy. makers in 
their own countries and with IARCs in the region. 

5.5 Policías 

5.5.1. PreproJect Status - Policíes for productive development 01 the lorest zone 01 
Africa in the past have effectively promoted tree-based plantation products, such as 
oi! palm, cocoa and timber. Policies which would facilitate the emergence 01 a 
self-sufficient and market-oriented food-production sector in this zone have been less '. 
well developed. Nevertheless, the zone support's some 01 the highest (as well as') 
some of the lowest) population densities, in sub-Sahara Alrica. The economy 
produced on plantations is in decline due to changing world prices while the demand 
for food is increasing. 

5.5.2. Postproject Status - The project will produce an evaluanon 01 the policy 
determinants for sustainable lood crop production in the forest and woodland zones 
and the relationship of this sector with others within the agricultural economy. In 
particular, policy determinants will be in place that will allow cost-effective and 
environmentally safe systems, incorporating where relevant, agroforestry, continuous 
rnonocropping, and/or rotations. 

6. BUDGET 

6.1. The project is costed or requiring US$ 14.5 million over a five year periodo This 
is matched by counterpart contributions from the partnership institutions of more than 
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US$ 16 miman. Tl'íis total is based simply on a five year multiple 01 the 1993 budgets 
as listed below. 

6.2. The Budget lar Cameraon lar 1993 is summarised in Table 3 and lar Zambia in 
Table 4. Annual contributions trom participating institutions amount to US$ 2.13 million 
in Cameroun, and US$1.14 million in Zambia. These are minimum estimates as they 
take no account 01 the costs to liTA, IRA or DOA of maintaining buildings and farm· 
facilities. ack-up resources trom ICRAF, lITA, IFDC and TSBF for training, modelling. 
and scientific expertise other than that listed is also not included. 

6.3 The personnel entries are costed on the basis 01 current national and/or 
international packages, and associated operational and equipment costs are also 
given. The entries are basad on the staff numbers given in Tables 1 and 2. 

6.4 The required project costs are lar: 

a) Three posts per site (as designated in Seetion 4.2) costed as international scientist 
positions, plus operational and equipment packages. 

b) Operational and equipment costs intended to enable national scientists to funetion 
within the USARs. 

c) Training cost to cover PhO and MSc programmes and group training courses. 

TABLE 3 PROVISIONAl. 1993/4 FOR CAMEROON PROJECT 
($ 1ooos) 

CONTRIBUTIONS PROJECT TOTALS 
lITA ICRAF IRA 

PERSONNEl 500 300 100 300 1200 
OPERATlONS 500 300 30 650 1480 
EQUIPMENT 250 150 . 220 620 
TRAINING - - - 200 200 

TOTAlS 1250 750 130 1370 2500 
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PERSONNEL 

TABLE 4: PROVISIONAL 1993/4 BUDGET FOR ZAMBIA PROJECT 
(US $ 1,000S5) 

CCHmII!U11ONS 

NORA!) TSSF ,- ICIW IFtIC lCflISAT OOA Pl'ClJECT 

"lO "" "" 
,. 30Q "'" 

OPiRATlONS "lO '" •• 200 "Xl '" "'" 500 

EOUIPMEUT 50 ,oa 50 12.5 "'" = 
lFWN1NG :lOO "" 
TOTAL 

19 

TOTAI.$ 

131 

,,.. 

""' .. 
200 

, 
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ANNEX 3 

SUSTAINABlE LANO USE ALTERNATIVES TO 
SLASH ANO BURN IN ASIA 

A Regional Project Proposal 

as part of a 

Global Strategy on 

Alternatives to Slash and Burn 
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PROJECT IMPlEMENTATION FRAMEWORK 

Date: 25 May 1992 

Title: 

Sustainable land Use Alternatives to Slash and Burn in Asia 

Implementing Organizations: 

International Rice Research Institute - IRRI 

International Centre lor Research in Agroforestry - ICRAF 

International Fertilizer Development Center - IFDC 

Philippine Departmentsol Agriculture and Natural Resources and Universíties 

Indonesian Ministries 01 Agriculture and Forestry, and Universities 

Thailand Department 01 Agriculture and Universilies 

Asian Coalition of Non-governmental Organizations in Agrarian Reiorm O¡,e: 

Rural Development 

Estimated Duration: Five years (First Phase) 

Donor Contribution: US$ 13,665,000 

This component 01 the global project was initially developed during a 
consultatíve workshop at IRRI on 12-13 February, 1992, with Ihe participation of 
representatives 01 Ihe agriculture and 10restry departmentsjminístries 01 the 
implementing countries, a representative 01 the Asian NGO Coalition for Agrarian 
Reform and Rural Development, and tha ínternational researeh centers. It was further 
refined and finalized during the global workshop on Slash and Burn held from 17-21 
February, 1992. 
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SUSTAINABLE LANO USE ALTERNATIVES TO SLASH ANO BURN 
IN ASIA 

A. Regional Issues 

The clearing 01 tropical rainlorests is a phenomenon of deep ecological and 
economic concern in Southeast Asia. Deforestation in developing countries doubled 
during Ihe last decade, from 7.6 mi Ilion hectares per year in 1979 lo 13.9 million 
hectares in 1989 (25}. Six 01 the twelve countries accounting lor the greatesl 
aggregate delorestation globally are located in Asia: Indonesia, Myanmar, Thailand, 
Malaysia, India, and Vietnam (in rank order of annual fores! cover loss). Together they 
account lor an annual loss in lorest cover 01 3.83 million hectares. Nearly all 01 the 
primary forest cover 01 some 01 these countries will be gone by the year 2000 (44). 
Thirty-seven percent of the nel carbon emissions Irom deforestation in 1980 (24) is 
estimated to have occurred in Tropical Asia. 

The environmental degradation arising Irom deforestation also directly affects 
the sustainability 01 production and subsistence syslems in both rural upland and 
urban lowland areas. The accelerated erosion, flooding, streamflow depletion, and 
massive siltation 01 hydroelectric and irrigalion reservoirs, is having drastic economic 
effects, both upstream and downstream, decreasing lood availability, income, and 
employment (54). 

BUI the upland forests serve as major food and fuel sources tor poor 
indigenous and inmigrant communities. Seventy pereent 01 Ihe recent disappearance 
01 closed foresls in Asia can be attributed to conversion to agricoltural uses (51). The 
lorest resources that remain in Southeast Asia are localed in the sloping uplands, 
which cover 60-90 peroent 01 the land area 01 the respective nations (Figure 1). The 
rapid increase in small-scale larms with insecure land tenure, whose primary 
imperative is the production 01 the lamily lood supply, has resulted in widespread 
unsustainable cereal-based farming systems on lhe acidic, inlertile soils 01 these lands 
(30). Upland rice is the basic lood crop on mos! slash and burn farms, with lesser 
areas in maize and roOI crops. Sustainable alternatives to slash and burn musI enable 
upland populatlons 10 produce their rice and other load requírements on less land, 
reducing or eliminating the need to destroy remaining fores!. 

The loss 01 forest cover on the sloping uplands 01 most countries in Asia is 
exaeerbating serious land degradation lhrough accelerated soil erosiono The river 
systems 01 mainland Southeast Asia currently discharge over 3.2 billion tons of 
sediment annually to the sea (Figure 2), those of lhe island nations 3.0 bUllon tons 
annually, amounts that dwarf those elsewhere in !he world (35). Soil loss from 
deforested sloping lands under intensive foad crop cultivation typically exceeds 75 
tons per hectare per year (30, 36). The land ís typically clean cultívated lor a large 
part of the year. Overgrazed and burned grasslands also account for severe 5011 
erosion, and are estimated to be the most significant source of soil loss in the 
Philippines (37). 
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The negative effects of upland soil erosion rates and nutrient removal, due lO 
Jnappropriate land use practices, are directly felt in the uplands through continuous 
decline in the productive potential 01 the land (38}. They also produce majar negative 
externalitíes that affect the lowland and coastal areas downslope. Delorestation in the 
Philippíne uplands has been lound to be linked with a reduction in the amount 01 
irrigable riceland (39), due to the silting 01 irrigation reservoirs. The accelerated 
elevation 01 riverbeds by silt deposition worsens the flooding potential 01 major rivers. 
Thus, !inding pragmatic ways to slow or reverse the loss pI tropical rainlorest is one 
01 the principal global environmenlal concerns 01 our time. 

The nations 01 tropical Asia are strongly cognizant 01 the seriousness 01 their 
upland deforestation and land degradation problems. Majar progressive changes in 
nalional forestry policy have recently been made in several countries. And important 
research has been done on the generation 01 promising technologies thal would 
enable large areas 01 rainforest lo be spared. But unlortunalely, the knowledge base 
is lar behind the publíc and private will to responsibly implement change (34). ) 

Such knowledge, lo be useful, must be derived through research that is holistic, 
people-centered, problem-solving, interdísciplinary, interactive, and responsible to 
society (52). Thís calls lor a new research paradigm around whích to structure the 
work. The framework must be comprehensive enough lO elucidate the natural, 
agricultural, and human ecologícal interactíons, and identify comprehensive solutions 
lhat wíll apply al both the natianal and local levels. The Iramework must bring 
scienlists and developmenl.specialists from Ihe agricultural, forestry jenvironmental 
sectors togather in strangly knit teams, to lackle the policy and technical issues jointly. 
It must provide strategic locations in key watersheds where these teams will work in 
direct collaboration with local resource managers, loresters, and farmers. And it must 
provide for strong backward and forward linkages between a coordinated research 
structure at lhe research sites, the national level, and the international leve!. 

This project was conceived to provide such a model. 1I was developed as part 
of a comprehensive global effort by the International Agricultural Research Centers to ) 
combat the increasing rate of delorestation and upland environmental degradation 
(43). The project is directed specifically to Asian conditions, but we anticipate lhat the 
principies and solutions derived wíll be applicable to the other regions 01 the trapics, 
and will draw important methodology and knowledge from the global component 01 
the project. 

The work will be a collaborative effort between a consortium 01 three key 
nalional research systems (Indonesia, Thailand, and tlle Philippines), international 
centers (ICRAF, IFDC, and IRRI), and non-governmental organizations. Reld research 
will be ~ ;el in lhree strategic research sites in Southeast Asia, one site in each 
nation selected to represent lhe unique conditions 01 the major eco-geographic lorest 
zones of the region: The equatorial tropies. the mid-trapics, and the northern trapics. 
The work is anticipated to be part 01 the global program that wíll also include research 
at strategic sites in Afriea and latín America (43). 
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B. Goals, Objectives, and Research Model 

The projeet is proposed as a Southeast Asian regional effort. within the 
framework 01 the global program on 'Alternatives to Slash and Bum' (43). The time 
Irame is 15 years, reeognizing the long-term nature of the work required, with an initial 
phase 01 5 years. 

B.1 Goal 

In the Asian eontext the project goals are: 

A reduced rate of deforestation, rehabilitation 01 the degraded uplands, 
advanced welfare of Asian populations, and an enhanced global environment. 

To aehieve these goals a number of strategies must be pursued a the national 
level. These inelude land-use and economic policies that induce economic growth, 
reduced population growth rates, and agricultural production and settlement in less 
fragile environments. The project will pUl mechanisms in place to embody the 
strategic and applied research outputs in technologies and policy reeommendations 
that are implementable at the national and local levels. 

B. ~ Objectíves 

1. Develop a comprehensive understanding of the agroecological, farm-Ievel, and 
macro-Ievel factors influencing the dynamics of major land use systems in the 
tropical uplands . 

2. Document the degree of environmental degradation of the current land use 
systems, and to what degree alternative systems will alleviate il. 

3. Review, identify, and refine, in collaboration with farmers and others, sustainable 
land use systems that are feasible, acceptable, and environmentally sound 
alternatives to slash and burn systems. 

4. Identify and further develop appropriate instítutional structures to facílitate a 
successful shift to alternative production systems, and their adoption by the 
upland resource users. 

5. Strengthen the networks currently working in different Southeast Asian countries 
to better evaluate and valldate methodologies and technologies tor ímproved 
resource management systems. 

B.3 The Research Model 

Systems approach. Interrelatedness and complexity are fundamental 
conditíons of the land use problems 01 the sloping uplands and recognitíon of 
these realíties mus! govern any valíd approach to generatíng solutions (53). 
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Many 01 the future research and development challenges 01 the Asían uplands 
mus! be deall with al !he interlace betv.¡een forestry and agriculture. 

The upland farm family places primary emphasis on subsistence load crop 
productíon. But the land use systems that result Imm pursuing these needs are the 
leas! sustainable alternatives. More se cure farmíng systems can be evolved and 
delorestatíon rates alleviated by eliminating the need to abandon cleared land. For the 
upland farming populations to become effective partners with government in 
conserving, managing, and replanting forest, a holistic understanding 01 the constraints 
and workable sOlutíons, is imperative. 

Systems evolution. The íssue lrom the policy, research, and extension 
perspectives, is how to enable the farm enterprise to move profitably along a trajectory 
that will continually increase the area 01 perennials, includíng trees, and achieve a 
sustainable farming system. Sustainable lood crop systems in the sloping uplands 
require simple conservation farming practices, improvements in nutríen! conservation ") 
and cycling, and enterprise diversífication toward mixed larming systems. Technology 
lor improvement in a shifting cultívation system will differ Irom that lor permanent lield 
cultivation, due to major diflerences in labor and land use intensity. Shifting cultivators 
maximize their returns to labor rather than lo land, and resist inappropriate 
labor-intensive technologies (29). 

AA upland ecosystem-based approach to international and national research ;.:.; 
required (30). The work will employ a sustainable land use systems research 
methodology (42) that provides foresters and agriculturists a common action 
framework. The research will be linked wlth the development-oriented activities 01 
non-governmental organizations, and government agencies involved in extension, and 
infrastructural support. The research will employ a larmer-participatory approach. 
Farmer-directed experiments will be emphasized that complement conventional 
research methodologies and draw upon indigenous technical knowledge (55, 48). 

Watershed framework. The watershed is the natural unit upon which to base 
a systems research eflort, due to the interconnected nature 01 all land-use within a 
catchment, particularly the interplay between upland and lowland areas. Typically, a 
watershed is composed 01 a series 01 recognizable agroecological zones: The coastal 
plains, dominated by irrigated wetland rice systems; a zone 01 permanent upland 
cropping on Ilat to gently sloping well-drained soils; the sloping uplands dominated by 
grasslands, and shifting cultivation, incipient permanent-field farming, and perennial 
crops such as coconu!s; the secondary forest zone; and at the highest elevation, the 
remnant primary lorest zone. Social, political, and economíc variables, as well as 
ecological ones, determine the interplay 01 land use systems within the catchment area 
(54). 

The body 01 research on the upland ecosystem, including that conducted by 
the collaborating agencies, already provides a sound basis for sustainable 
technologies. An array 01 agrolorestry technologies are under development by the 
collaborating national and international institutes and research consortía in the region, 
many 01 which improve upon the most sustainable systems that farmers have 
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indigenously evolved. The concept of hedgerow farming systems has now been 
extensively tested, and experience indicates that there are a wide range of species of 
choice in hedgerow enterprises that are effective in soil conservation (31, 32). 
Improved cultivars of upland rice, cassava, cowpea, and other crops are now 
available, and the value of selected acid tolerant trees in increasing the efficiency of 
nutrient cycling and maintaining soil organic malter has been demonstrated. 

The project will develop collaboratíve relationships to foster Ihe development of 
a national networ\< of on-farm 'field laboratories' in a range of selected watersheds, 
where research and development teams can focus effort in a critical mass. The work 
at the strategic research watershed will be linked to the applied research and 
extension nationwide. 

Forestry research linkages. The primary function of the forest industry in 
most countries has been the extraction of high value timber from old growth forests. 
The project will aecelerate research on both technical solutions and management 
systems to provide sound bases for the new directions in sustainable forest 
management, including restoration systems for degraded secondary forests, the 
ecology and management of tire, and technology to develop farm forestry. 

Inter-institutlonal framework. A national coordinating structure to approve, 
manage, and exploit the research will be created in each participating country. This 
will be institutionalized to provide a permanent framework to support national efforls. 
Within the university community the project shall initiate or strengthen joint academic 
and research programs targeted on Ihe upland ecosystem, drawing from the colleges 
of agriculture and forestry. 

Structured mechanisms for research collaboration between professionals in the 
government departments of forestry/natural resources and agriculture will be 
developed. This will ba fostarad through Upland Working Groups, building on 
mechanisms as have evolved in the Philippines over the past decade (Gibbs et al., 
1990). 

Land tenure Interactions. Land tenure issues shall be a major focus of project 
researCh, particularly the effects of alternative tenurial instruments on upland farm 
viability and sustainability, acceptance of improved management systems, and 
sustalnable forest management and protection. Process-oriented research is needed 
to refine methods by which communities, cooperatives, and NGOs can organize to 
manage common resources, particularly remaining fores! areas in their vicinity. 
Research on the linkages between population, tenure, and technology, is needed to 
strengthan the database supporting progressive policy change. Since there is 
significant work in progress on these issueS" in the Asian region, Ihis project shall 
inelude policy research only on those topies that complement on-going work. 

New Internatlonal research model. A foeus on Ihe Southeast Asian upland 
ecosystem does not fall within the mandate of any CGIAR center. Since the complex 
problems of upland sustainability transend national boundaries, international 
mechanisms are needed Ihat target the upland ecosystem as a totality, to provide 
more effective research and development support to the respective nations. The 
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project proposes a novel approach lo provide this support lhrough a consortium 01 
instituions that unite ¡he diverse expertise needed lO address an eco-regional problem. 

To efficíently share project outputs, and oblain guídance from outside the 
consortium, the project wíll be strongly linked with a number 01 networks active ín the 
Southeast Asían regíon (26). The network linkages will include the Asian Rice Farming 
Systems Network (ARFSN), the Southeast Asian Universities Agroecosystems Network 
(SUAN), and the Multlpurpose Tree Species (MPTS) Network, the Asian Soll 
Conservation Network (ASOCON), among others. 

C. Project Activitíes 

C.1 Selectlon 01 Aesearch Watersheds 

The land use strategies'evolved in the project must have relevance to major 
regíons 01 lhe Southeast Asían tropics, and indírectly, to analogous zones in tropical 
America and Africa. The project will begin wilh a characterization 01 the state 01 the 
environment and 01 current farming practices lor representative areas 01 the whole 
mandate zone. This will involve study 01 the upland areas 01 three major countries in 
Southeast Asia. 

The second component locuses on defining more precisely the environmental 
changes which occur during the shift from long-term fallow-based agriculture to 
permanent or semipermanent cultivation. The third component, technology design 
and development, requires intensive work al sítes in selected watersheds. The studies 
will be carried out at three strategic watersheds, selected as representative al the three 
majar upland ecoregions 01 Southeast Asia, the equatorial tropics, the mid-tropics, and 
the northern tropics. The soils 01 the uplands 01 Southeast Asia are predominantly 
strongly acídic Ultisols and Oxisols, with low phosphorus availability, high aluminum 
saturation,low cation exchange capacity, and steeply sloping topography. These soil 
conditions will be represented in the research areas selected. 

Proceeding north Irom the equatof the climate generally beco mes progressively 
harsher in the uplands, with longer, more arid dry seasons, cooler winters, and a 
greater threat 01 severe tropical storms. Northward along this gradient are also 
ecological conditions tha! are assocíated with slower establishment of vegetation, lower 
primary productivity, and a greater tendency lor upland soils to lack ground cover lor 
substantial portions 01 the year. The respective ecoregions along the gradient, and 
lhe collaborating countríes are: 

* Equatorial tropics, Indonesia. 

Mid-tropics, Philippines. 

'" Northern tropics, Thailand. 
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Within each 01 !he collaborating countries, the selection 01 the strategic researeh 
watershed is based on several key criteria: 

1) The watershed eontains a significant zone of prímary and secondary forest, and 
ís located ín a regíon wíth a relatívely large area 01 the country's remainíng forest 
caver. 

2) The eeologícal condítions (human, natural, and agricultural) are representative 
of the broad tropical latitudinal zone, and conducive to the strategic objectives 01 the 
project. 

3) The existing research infrastructure is suitable to support a major strategic 
eflort, 

4) Praspective línkages exist wilh ¡he Internatianal Upland Rice Research 
Consortium. 

The identifíed research locations are now discussed, 

C.l.1 Equatorial Tropics: Central Sumatra, Indonesia 

The equatorial rainforests are primarily located in Indonesia and Malaysin. 
Indonesia has 144 million nectares 01 foresl covar. 1I is the seeond largest deforesting 
country in ¡he world, with a deforestation rate of 1.2 % per year (45). Formation 01 
extensive unproductive grasslands of alang-alang (Imperata cylindríca) has taken place 

These now occupy 20 millíon hectares on the auler islands.· 

The government of Indonesia has embarked on various programs to slow 
deforestalion. Masl programs are dírected lo ratíonalízation 01 shilting cullivalíon (41). 
Researeh on alternatives lo slash and bum has been targeted to the transmígration 
areas ín West and South Sumatra, where settlement is aecelerating in tall Dipteroearp 
rainforests and Imperata grasslands. Productive crop rotation schemes have been 
devised wíth moderate fertilization (46). The reclamation of Imperata grasslands is 
being researched with promising results (47). 

The project would build upon the researeh base establíshed by the Sukarami 
Research Institute for Food Crops (SARIF), the Tropcíal Soils Program, the Agency tar 
Forestry Research and DEvelpment, and the Center for Soils and Agroclimate 
Researeh (CSAR) at Sitiung and other locations in Indonesia. The work will focus on 
sustainable land use systems for reeently eleared forest lands, and the rehabilitation 
of degraded grasslands. 

C.1.2 Northern Tropical HUI Country of Mainland Southeast Asia: Chiangmai, 
Thailand. 

The second site in Asia will represenl the totally contrasting region that ineludes 
the vast northern tropíes hill cauntry of the interior of mainland southeast Asia. This 
region encompasses a eontiguous belt from Assam, India, through northern and 
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eastern Myanmar, to northern Thaiiand, Laos, Vietnam, and southern China. 1 he 
climate is strongly monsoonal wilh long dry winters that are slightly cooler. Shifting 
cultivation is sliII the prevalent agricultural system. Major land degradanon in 
watershed areas has occurred as a result 01 agricultural intensificanon on the steep 
terrain due to population pressure. Posslble sites wlth infrastructure suitable for 
intensive research are lacated in northern Thailand. Potential collaborating inSlitutions 
are Chiang Mal UniverSity, and the Thai Departments of Land Development, 
Agriculture, and foreslry. 

Approximately 90% 01 the land area in northern Thailand is mountainous, 
and is classified as critical watershed area. The Ping River catchment near 
Chiang Mal is a prospectlve benchmark research area for this ecosystem. It 
covers an area 01 33,900 km2, with a populatlon density of 72 personsjkm2. The 
catchment has 49% forest cover. 

C.1.3 Mld-Tropics: Northern Mindanao, Philippines 

The third benchmark site in southeast Asia would represent the mid-tropical 
monsoon latitude belt including Ihe Philippines and southern Thailand, where 
population densines in Ihe uplands are rapidly increasing, and steep terrain is being 
clean-cultivated in short grass fallows and incipient permanent annual crop systems. 

The northern Mindanao region (Region X) has one 01 the largest areas of 
remaining forest cover in the Philippines. Two prospective watersheds are under 
consideration: The Mati-Matibog watershed encompassing the municipality of 
Claveria, Misamis Oriental, and the nearby Pulangi River Basin in Bukidnon Province. 
Both watersheds are characterized by rnoderate to steep slopes, grading with 
elevation from permanent and fallow rotation upland agriculture to secondary and 
primary and forest that is being depleted rapidly. Soils are strongly acid Oxisols and 
Inceptisols. 

) 

The Claveria site is the key upland farming systems research site of IRRI. It is 
a collaborative activity with the Philippine Department 01 Agriculture. Major strategic ) 
and applíed research has produced a range 01 technical alternatives to sustain food 
crop farming on sloping lands. Much of this work has been done through 
farmer-directed research, and transfered to a large number of farmers through 
farmer-to-farmer extension methods (31, 32, 38, 48). A major program in 
Community-Besed Forest Management is underway in the upper reaches of the 
watershed, coordinated by the Department of Environment and Natural Resources and 
an NGO. Also, an Australian-funded' proJeCI on the development of extension 
methodology development is active in the northern Mindanao provinces, and will 
provje linkages in the transfer of the technologies developed through this project. 

The Central Mindanao University MUSUAN Program has been conducting 
research on sustainable sloping upland farming and agroforestry systems at several 
sites in the Pulangi River Besin. The Pulangi River is scheduled for development of the 
largest hydro-electric power development scheme in the country, with six dams slated 
for construction. Resevoir siltation trom accelerated erasion is already threatening to 
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shut down Ihe lirst 01 these power-generating systems, which was initiated in 1985. 
Conservation-oriented larming systems will be essential to ensure that Ihe project is 
a viable investment. Parts 01 Ihe upper watershed 01 the catchment are included in 

. the country's Integrated Protected Areas System (IPAS). Outputs ofthe project willlink 
directly with Ihe IPAS forest preservation activities. 

C.2 Research Activities 
Activity 1. Develop a comprehensive understanding of the agroecological, 
farm-Ievel, and macro-Ievel factors ínfluencing the dynamics of major land use 
systems In the tropical uplands. 

1.1 • Revlew and interpret the current data on the state of vegetation and land 
use at the eco-regional level, and complete an intensive characterization 01 the 
strategic research watersheds. 

A eco-regional analysis' 01 existing datasets and maps will be conducted to 
deline the context 01 present and emerging land use patterns. Recent studies at the 
national level by several countries will be used as the base lor the this region,ú 
assessment 01 the environmental state 01 the uplands. The data and maps will be 
developed and analyzed by means 01 a geographic information system (GIS). The 
distribution 01 differen! land-use systems, particularly primary and secondary fores~.:; 
and lallow vegetation types, will be interpreted to deline research priorities amor; 
ecoregions. The eco-regional studies will be the basis for a detailed characterization 
01 the upland ecosystems 01 the strategic research watersheds. The detailed 
characterization will guide the development 01 the research agenda agenda, and the 
subsequent extrapolation of technologies. 

a) 

b) 

Participation - A research design workshop will be held to bring together 
collaborating scientists from the national research systems and international 
centers to develop and standardize the analytical methods. AII Current efforts 
to map and analyse the land and forest resources will be tapped to provide a 
database lor study. After analyses are conducted in each eountry, a 
successive workshop will bring the collaborators back together to compare and 
harmonize the results. The regional-seale analyses will be done in close 
collaboration with remote sensing agencies and national mapping agencies. 

Resources - Expertise in lorest ecology /Iand use and remote sensing image 
interpretation will be needed at the regional level. GIS expertise will be 
integrated with the work coordinate the regional actívity, drawing upon the the 
GIS facilities 01 the international eeflters. National level studies will be 
conducted by scientists 01 the appropriate institutions in the respective nations, 
who wilJ meet periodi'ially to develop a common methodology and share 
results. 

c) Output • A relíable data base using a common scale and methodology will be 
made available on the region's land use systems, vegetation characteristics, 
and their distribution in the humid, subhumid tropies 01 Southeast Asia. 
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Published Interpretations will be available on upland land use trends. and the 
factors controllíng them. 

1.2 - Develop. analyze, and harmoníze knowledge on current resource 
management systems. 

Díagnostic studies will be conducted using modern agroecosystems analysis 
and rapid rural appraisal techniques to develop a eomprehensive understanding 01 the 
structure 01 upland agricultural systams. and the determinants 01 farmar 
decision-making. The studies will be conducted in the strategic watersheds to provide 
a detaíled characterization 01 the tachnícal, social, and eeonomic constraints 10 more 
sustainable upland larming and forestry systems. Emphasis will be on Ihe solutions 
that farmers have indigenously developed to cope with the complex circumstances of 
Iheir environment.· The work will provide direction to the technical and polícy research 
phases 01 the project. 

a) Participatlon - Diagnostic methodologies pioneered by the collaborating 
international and national centers will be employed. building upon the existing 
base 01 upland studies. Joint partícípation in these studies wíll be explored with 
the regional networks. partieulany the Southeast Asian Universities 
Agroecosystems network (SUAN), drawing upon the available expertise 01 the 
five participating universilies in agroecosystems analysis 01 upland systemc;. 
The studies shall also draw upon the work of national groups such as the 
Researeh Group on Agroecosystems (K EPAS) in Indonesia. 

The studies will be organized and eonducted jointly by international and national 
scientists through each 01 Ihe respective national research systems. A training 
workshop wíll be hele} al Ihe commencement 01 the program to refine a common 
methodology and train the collaborating institutes' personnel. Another workshop will 
be held al the end 01 the activity (year 3) lO collate and synthesize inlormation across 
sites. 

b) Resources - Social scientists trom each 01 the partieipating national program 
will be ¡nvolved. They will be supported by the social science programs of the 
international research centers in training and synthesis workshops. The 
national research systems will provide staft resources lor the in-country data 
studies. 

el Output - Detailed analyses and classilieation 01 the resource-management 
systems employed by rural upland populations in representative locations in 
Southeast Asia. and the distribution 01 these systems across different 
agroecological regions 01 the region, will be published. Systems diagnoses will 
have been PI jlished and used in research design and technology 
extrapolation. 

13 

) 



, 

• 

• 

.. 

1.3· Analyze the poli cíes, includíng legal and land tenure issues, ínfluencing the 
utilization of upland resources. 

In-depth policy sludies on specílic aspects 01 the identified problems will be 
undertaken through a regional upland policy research initíative. Current policies 
impinging upon land use systems in the uplands will be analyzed. and specific policy 
options developed and documented. The policy Iramework will include agricultural 
and lorestry policy interactions. population policies (including migration and 
resettlement), and land tenure. The work wíll include an assessment and identification 
of the policy decisionmaking process, and the means lor policy implementation; 

Some major portions 01 this work are being attempted through other related 
projects in the region. Each country has a natural resouree management project 
which is conducting social lorestry and forest policy research. Therefore, this project 
shall complement and draw from the related work to provide a more regional and 
global synthesis. 

a} Participation· Each 01 the participating international centers will eontribute 
expertise on specilic policy aspects: ICRAF on land and tree tenure issues. IFDC on 
lertilizer policy, IRRI on lood poliey. Unks will be established with the new 
international lorestry institute (CIFOR) lor forest palicy issues. National institutions 01 
the collaborating eountries will participate in the areas 01 their expertise, lor exampl~ 
!he Phílippine Forest Developent Center. The work will be linked with the resepclive 
USAID-Iunded Natural Resource Management Projects in eaeh eountry . 

b) Resources - A social seientist will lead the poliey effort at the regional level. 
/ínking this work with the national-Ievel paliey development work engaged in by social 
scientists 01 the national canters. National seientists will be involved in developing 
major studíes related to a range 01 policy issues. 

e) Qutput • The policy determinants influeneing the ehoiees in production systems 
made by small-scale resouree users will be thoroughly analyzed, and prospective 
policy options that are conducive to the adoption 01 sustainable land use systems that 
alleviate deforestatian wíll be proposed. This work will leed into the strengthened 
mechanisms lar policy generation and implementation !hat are anticipated as outputs 
of Activity 4. 

Activlty 2. Dacument the degree of envlronmental degradation of the 
current land use systems, and to what degree alternative systems will allevlate 
H . 

Enviranmental degradation 01 the uplands negatively affects the global 
environment, inadvertently reduces the quality and value 01 the resource base in the 
lowlands, and permanently lowers the stock of productiva land resourees in the 
uplands. The quantitative extent of these negative effects is not seientífieally 
documented. The watershed research ¡nlrastructure generated through thís project 
will provide a eflicient base tor research to estimate the emissian of carbon dioxide 
and other greenhouse gases to the global C02 pool as a result of deforestatíon. 
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shirtíng cultivation, and derived agrlcultural systems. Thís raqUlres estimating the 
volume 01 emissions 01 C02 from vegetative biomass destruction and SOM oxidation 
dueto eurrent practiees, and determining the changes in biological, physieal and 
chemical proparties 01 the soil under the alternative systems proposed. This work will 
be undertaken in collaboration with the International Geosphere-Bíosphere Program 
core projects, particularly the Global Change and Terrestrial Ecosystems (GCTE) and 
International Global Atmospheric Chemístry (lGAC) Projecls. 

The informabon on land use and nature 01 upland vegetative cover obtained in 
Activity 1 will be utilized. Appropríate models, including GIS, will be employed to 
spatially estimate carbon emission loads Irom biomass destruction in slash and burn 
and other agricultural practices. The quantity of SOM and Its quality (determined by 
Iractionation into different eomponents) will be measured annually lar 3-5 years lrom 
the inítiation 01 field experiments in a variety of agricultural systems. However, it ís 
recognízed that these measurements must be done over a long period to be truly 
meaninglul. ) 

Measurement 01 the rates 01 changa 01 the biotíc and abiotie determinants 01 
envíronmental degradaban in the majar upland agrieultural systems will be 
aceomplíshed. Weed eeology in shifting systems is a major driving force, and the 
factors governing weed infestation and population shifts will be thoroughly 
characterized. Emphasís will also be given the underlying ecologícal proeesses 
governlng resource stocks and Ilows in the system, íncludíng ehanges in assoeiated 
soil chemical and physical properties. For systems with long fallow cyeles, comparative 
studles 01 dífferent sites at various stages 01 the crop ¡Iallow cyele will be substituted 
10í time series data eollection at a given site. The inlormation will validate dynamie 
models of soll proeesses, resulting in a greatly improved capaeity to predict the loss 
and storage of C and nutrient elements in deforested soils managed in different ways. 

Human populations and their livelihood are part 01 the environment. 
Environmental degradation will also be measured in terms 01 the degree 01 negative 
effects on the social and cultural systems 01 upland populations. 

a) Particlpation - This aetivity will be carried out through the GCTE and IGAC 
Projects. Separate funding lar the Instrumentation and experimentaban will be sought 
through these projects. AII the institutes partieipating in the research eonsortium will 
be involved. Collaboration with the modeling groups 01 TSBF, ICRAF and I FDC is also 
envisaged. A training workshop on monitoring and modeling soil property changes 
is planned. 

. 
b) Resources - The work will involve partieipation of the projeet's soil scientists, 
working at the strategic sites. Further eontributions will be made by the soil scientists 
and agronomists 01 the international and national research eenters, particularly those 
based at the benehmark sites. Operational resourees are antieipated lo be provided 
through the GCTE. 

e} Outputs - The outputs will inelude estimates 01 the potential eontribution 01 
slash and burn and other upland agricultural systems in Southeast Asia to global 
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emission ofC02, and a detailed characterízation 01 the environmental constraints 
under different production systems, and soll and crop management practicas at the 
strategic watershed, extrapolated to the eco-regional leve 1. This will be complementad 
by an analysis of the prospective social and economic degradatíon in the study areas 
due to agricultural systems under prassure. 

Aetivity 3. Review, identify, and refine, in collaboration with farmers and 
others, sustainable land use systems that are feasible, aceeptable, and 
environmentally sound alternatives to current slash and burn systems_ 

3.1 - Review with the intent of building upon past resea~ch and development 
efforts to provide alternatives to environmentally damaging resouree use 
systems. 

A large store 01 knowledge and experience pertinent to slash and burn 
alternatives has accumulated from numerous previous projects. The project will 
conduct an in-depth review of the previous work, and distill this into comprehensive 
analyses that will provide a basis for research designo 

3.2 - Further develop alternative and rehabilitative systems that Incorporate 
9cologically-integrated resouree management practices. 

Researeh will focus on developing alternatives for the reelamatíon of abandoned 
lands, the sustainable use 01 deforested lands currently in production, and the 
sustainable management 01 forest lands. Methods will include farmer-directad and 
research-directed experimentation, building on farmer technicalknowledge as well as 
researcher expertise. The alternatives explored will ¡nelude agro-silvicultural, 
agro pastoral, agro-silvo-pastoral, and relorestation systems. The systems evaluated 
under more densely settled conditions wifl emphasize conservation-oriented farming 
systems, including contour hedgerow intercropping, Ihat ¡nvolve lood erops in 
association with perennial horticultural crops, timber trees, forages, or natural filter 
strips. The eropping systems given emphasis will involve cereal erops in association 
with leguminous forage and grain crops in intercropping, relay cropping,' and 
sequential systems; and improved fallow systems involving legume cover erops or 
trees. The agrolorestry systems will also include detailed study of multistrata home 
garden systems. 

AII lhese systems will be designed utilizing improved and local stress 
environmentally stress-tolerant (particularly acidity tolerant) cultivars of crops (rice, 
maize, mungbean, cowpea, cassava, groundnut) and tree species selected from the 
on-going national crop improvement programmes and the genetic improvement 
programs of the consortium members. Fodder production systems will be investigated 
where the scope lor livestock raising exists. The systems will incorporate improved 
soil, water and nutrient management practices. Speeial attention will be given to soil 
conservation on sloping lands through a combination 01 traditional and agroforestry 
practices. 

1.6 



Conventional researcher-managed work wiíl be essential, but equal emphasis 
will be given to larmer-participatory research. including larmer·initiated experimentation. 
Project research will be carried out predominantly at on-farm ¡aboratories at the key 
sites, rather than at experiment stations. Farmers'·choices and management of the 
technology will provide feedback inlormation lo the adaptive research program lor 
incorporation into Ihe extrapolaban models and lO guíde lurther research. People's 
organizations, and NGO and private sector partners, will be directly involved in the 
research, incuring that the local communities' perspectives are fully articulaled. 

a) Particlpatlon - The more strategic and intensive aspects 01. the work will be 
undertaken al Ihe strategic watersheds in Indonesia, Philippínes and Thailand. 
In each 01 these countries this actívity wllI benefít from the on-going crap 
improvement programmes in the national and ínternational institutes. The 
project will al so beneflt Irom Winrock's F ¡FREO programme and the ACIAR tree 
species testing projects. Wider evaluation 01 improved systems will be 
encouraged through collaborative research activities at sites 01 the Asian Rice 
Farming Systems Network (ARFSN), and Ihe International Network lor 
Sustainable Rice Farming (INSURF). NGOs havea comparative advantage in 
action research in collaboration with farmers. Much 01 the farmer -participatory 
research will be done through joint NGO-research institutíon collaboration. 

Resources - This activity will require the full-time'ínvolvement 01 an agi"nomi~, 
and en agralorester al each benchmark site, and one lull-time social scientist 
across sites. 

c) Output - The output will include specific recommendations on appropriate 
sustainable land use systems !hat are targeted to the array 01 upland 
ecoregions 01 the humid trapics, including selected components 01 systems that 
are viable alternatives to shifting cultivation. 

3.3 - Further develop integrated soil and nutrient management practices for the 
alternative production systems based on a better understanding of biological 
processes and nutrient cycling. 

Efficient use 01 resources endogenous to the farm is a key element in viable 
limited-resource upland farmíng. A thorough understandíng 01 the nutrient cycling 
processes in shifting cultívation systems will be obtained from lield experimentation 
and modeling studies. The potentíal lor much greater efficiency in exploiting the soil 
biota and organic maller will be studied. including enhanced biological nitrogen 
fixation, mycorrhízal associatíon and P nutrition, and organic maller turnover. 

Sustaínable production systems for the fragile uplands require the efficient l .=;e 
01 exogenous as well as endogenous resources. The development 01 technologies 
to achíeve this fequires strategic studies on the relationships between levels 01 plant 
residues, fertilizer inputs, and tillage methods thal ensure synchrony between nutríent 
supply and demand, while conserving those nutrients that are not immediately used 
in Ihe production processes. Majar emphasis will be placed on maximization 01 
nutríent use efficíency through exploitation 01 the ínteractions between inorganíc inputs 

17 

) 

• 

) 



• 

J 

• 

· ' 

· " 

• 

and amendments (fertilizers and agrominerals), organie residues (erop residues, tree 
prunings, manure, etc.) and soil organie malter (SOM). 

Specilic aspects to be studied inelude the lactors influeneing fertilizer use 
elfíeieney, losses and balance; biological nitrogen lixation (BNF); P nutrition, espeeially 
use 01 phosphate rock; beneficial and adverse effeets assoeíated with the use or lack 
of use 01 lertilizers and other nutrient inputs. 

Assessment 01 the comparatlve sustainabilíty 01 alternative produetion systems 
wíll include the socioeconomíe as well as ecologícal and agronomíe factors whieh ' 
influence the sustainabílíty 01 erop production and maintenance 01 the resaurce base. 
Specífic activities in elude examination 01 soil arganic matter maintenanee; maíntenance 
01 soil physieal properties including strueture and porosity; changes in soil floral and 
faunal activities and papulalions: changes in levels 01 pest inlestation, partícularly weed 
flora and densíty; eeonomic benelits 01 lertilizer use as weli as labor use inorospeetive 
technologies. 

(a) Participation - Scientísts 01 lhe internalional and national researeh ínslítutions 
wíll work in collaboration al the benchmark sites in the strategíe watersheds. 

(b) 

(e) 

Resources - A team 01 soíl resource specialists in the areas 01 soíl 
microbialogy, lertility, ehemístry and physics will provide leadershíp to research 
at each 01 the strategic researeh sites. 

Outputs - The work will provide published guidance 01'1 the management 
principies and practices lor the endogenous resources al organic matter, as a 
basis lor the design 01 sustainable production systems. Componen! 
technologíes on'soíl, water and nutríent management that can be incorporated 
inta the design 01 potential prototype systems. Process parameters lor 
incorporatíon into simulation models whích wíll enable the ísolabon 01 clímate, 
environmental and economic variables and thus allow a thorough assessment 
01 risk lor the varíous alternative productive systems. 

3.4 - Develop conceptual and determinlstic methods to guide the analysis of 
systems sustalnability and the extrapolation of the alternative production 
systems developed through watershed-based research. 

Systems models will be developed, refined and adapted to the alternative 
cropping systems under evaluation to assist in the assessment 01 the impact and 
sustainability 01 technology alternatives, on production and 01'1 the resource base, and 
to support research prioritization and the extrapolation 01 results. Model development 
will be ba~ed 01'1 existing models to simulate carbon dynamics and associated N, P, 
and S cycling in soils; crop production models which describe the influence 01 
agroclimatic and soil variables on crop growth and production; and models which 
evaluate the costs and benefits 01 alternative production systems and the inputs 
required to sustain them. 
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The modeling activity will ínvolve ídentilicatíon of knowledge gaps on particular 
biological processes; adaptatíon of exístíng models to alternative cropping systems; 
linkage 01 soil process models, crop production models and econometríc models to 
estímate bíological productivíty and economic returns 01 alternative technologies; 
application 01 the farming systems models lo the evaluation of risk lactors associated 
with different management systems and agricultural practices. 

(a) Resources - A scientíst specializing in modeling soil and crop processes will 
coordínate this. activíty, which wíll involve contributions 01 the soil scientísts, 
agronomísts, agroforesters, and social scientists participating ín !he site-based 
research efforts. . 

(b) Outputs - Methods will be released that can be used to evaluate degradation 
of the soil resource base, and the productivity and sustainabílity of alternative 
agricultural practices in relation to both technical and socioeconomic criteria. 

3.5 Determine the lactors affecting adoption of technology, and develop improved 
extension methods. 

Adoption 01 improved technologies to prevent further degradation and 
rehabilitation of degraded land resources are determined by various factors which 
include policy, support servces, participation of farmers, and appropriateness 01 the 
technology. Most research activities relating to these lactors has been concentrated 
on technology generation .. Research will also be conducted to determine more 
effective extension methods lor the transfer and adoptíon of improved technologies. 

(a) Participation - The-work will be led by agricultural anthropologísts and NGO staff 
working wlthin a team that includes researchers, extension staff, and farmers. 

, 

(b) Outputs - Identification of the major lactors affecting the adoption of 
technologies, and improved methods 01 transferring knowledge about imRroved 
farming methods among farmers. ) 

Actlvlty 4. Identify and further develop approprlate institutional structures 
to 1acilitate a suecessful shift to alternative productlon systems, and thelr 
adoptlon by \he upland resouree users_ 

4.1 - Bulld \he institutional capaeity to eonduct in-depth sustainable land use 
systems research and development wlthin a strong inter-disclplinary and 
inter-lnstitutional framework. 

(a) Particlpation - The project will emphasize the training 01 scientists and 
extensionists through support lor numerous post-doctoral fellowships, graduate 
research assistantships, and short-term traíning experiences. On-the-ground 
research in the strategic watersheds will be the focus 01 much of the training, 
which will in addition contribute directly and substantíally to accomplishing the 
project research objectives. 
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(b) Resources " A substantial portian 01 the project budget shall be targeted to 
training activities at a number of levels. 

(c) Outputs - A large pool 01 trained scientific manpower adept at investigating 
upland sustainability issues with a systems perspectiva will have baen 
developed in each collaboraling country. 

4.2 - Strengthen current interdisclpllnary and cross-Instltutlonal mechanismsfor 
coordinating upland research and development wlthin the collaboratlng 
countries. 

A majar endeavor 01 the project will be strengthening the coordinating 
mechanisms for upland research and development at the national level. The 
strengthening 01 national level working groups will be an integral par! of the strategy 
for the implementation of activities addressed in lhe preceding objectives. The working 
groups will have representation from both the agriculture and forestry sectors, and will 
involve policy makers, researchers. extensionists, NGOs, farmers' organizations, and 
members of the private sector .. 

The policy advisory bodies at the national level identify and research the policy 
options to technology adoption. More importantly, through their involvement in this 
activity, and their positions of influence in their respective countries, lhey help creatn 
a policy environment conducive to the adoption of aIIematíve technologies and 
systems. In particular. they will bridge the gulf between researchers and policymakers 
so that new technologies and systems can receive lhe necessary policy support tor 
their successful and sustainable adoption. These committees may be constituted as 
part of the Upland Working Groups. 

(a) Resources - Most project scientists will spend a portion of their time in the 
development of lhe Upland Working Groups. A project social scientist will playa majar 
coordinating role in the institutional strengthening activity. 

Mechanisms will be in place lar analyzing policy constraints to the adoptíon of 
altemative technologies wiH be made operational, and functioning working groups 
within participating countries that are capable 01 providing guidelines for policy analysis 
and implementation to their respective govemments. 

(b) Output - Functioning upland working groups in the collaborating countries that 
are capable of conducting sustainable interdisciplinary research and extension 
beyond the life of the project. 

Actlvity 5 - Strengthen and utiliz"! the existing networks in the Southeast Asian 
countries to share research Inf~){mation, methodolOf:1es, and technologies for 
improved resource managemE')nt systems and declsionmaklng. 
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5.1 Strengthen and utilize the 'exístlng networks; 

Existing networks 01 upland larming systems sites will be strengthened in collaboration 
with the Southeast Asian countries. Key institutions and upland larming systems sites 
in Myanmar, Laos, Vietnam, Cambodia, and southern China will be linked wíth the 
project strategic research sites, and ongoing sites in Indonesia, Philippines. and 
Thailand. At each site, diagnostic studies will be conducted using methods developed 
<lt the strategic research sites, and a research agenda developed to capitalize on the 
lund o/ knowledge and methodology 01 the project. The Asian networking activities 
will also be linked into the global exchange .01 knowledge and experience through 
coordination with the other regions. 

(a) Particlpatlon - The scientists involved in the collaboration on different network 
activities, and scientists Irom other related institutions in the region' will 
participate. Collaborators 01 the Asian Rice Farming Systems Network, and 
other regional networks, will participate in the collaborative rasearch activities. 
An interdisciplinary and inter-instilution leam will be ereated at eaeh site, with 
scientists and extensionists from agricultura and lorestry. Farmers will 
participate as members of the research teams, 

1,,\ Resources - A seientist will assist In effectively implementing networking 
activities. Praject agronomists, soil scientists, agroloresters, and social scientist::; 
wil! provide part-time technical support to the network activitíes. 

• 

1 
• 

(e) Outputs - Proceedings 01 all workshops will be publíshed fcr distribution. • 
Progress reports on the collaboration will be producad and disseminated. 
Important findings will be published in peer-reviewed publications, including 
international journals. Upland farming systems technology specifically-adapted 
to the range 01 subecosystems will be identified, and the research eapabilities 
of the collaborating eountries will be strengthened. 

5.2 Dlssemlnate knowledge and technology through networks of government . ) 
and non-governmental instítutions. 

An annual workshop will be organized in collaboration with lhe participating 
institutions lo review the progress of the rasearch, ídentify and share innovalive 
methodologies, clarify research issues for the scientists to focus on, and sensítize 
administrators and policymakers of the implications 01 the work. A study tour will be 
organized each year lor collaboratíng network scientists to visit strategic research sites 
to gain insight on the emerging melhods and results. 
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O. Prepr'oject and End of Project Status 

0.1 Carban Balance 

0.1.1 Preproject Status - The tropical rain forests 01 Asia contribute in a major way 
to the global accumulation 01 greenhouse gases through net emission 01 C02 
trom biomass burning and soil organic matter oxidation. Traditíonal slash and 
burn agriculture, with long lallow periods and 1 or 2 years 01 cultivatiQn, 
maintained a balance between carbon emission and storage by photosynthesis. 
The shortening of lallow periods with increased frequency 01 burning, and 
continuouS' cultívation without appropriate methods lor soil conservation, has 
resulted in a shift lo massive net carbon loss. This nel 1055 has been 
accelerating over time, and promi5ing technologies to change this trend are 
imperative. The total lorested area is declining rapidly. The global delorestation 
rate has almost doubled during the last decade Irom 7.0 million ha/year in 1979 
lO 13.9 million ha/year in 1989 (25). 

0.1.2 Postproject Status - Land use systems which restore the equilibrium 01 carbon 
exchange in lavor 01 net storage in vegelation and soil organic matter (SOM) 
will be available as a resull 01 the project. Agricultural production systems will 
have bean lested which enable the permanent and productive cultivation 01 
land. These systems lavar soil conservation and Ihe maintenance 01 SOI\;1. 
They will eliminate the need tor burning 01 lallow vegetation, and reduce the 
loss of stored carbono The increased efficiency 01 agricultural production per 
unit area 01 cleared land will also enable greater areas 01 lores! and woodland 
to be conserved. Many 01 Ihese systems, particularly' those involving farm 
lorestry, will be a major sink that will capture and sequester large and 
increasing amol:lnls of C02 during the coming decades. 

0.2. Food Sufficiency and Soil Fertility 

0.2.1 Preproject Status - There is a majar shorttall in per capita toad production 
(load insecurity) and income among small-scale farms 01 the Asian uplands. 
This is being continuously exacerbated by population growth. The lack of 
appropriate methods tor sustained cultivation results in suboptional levels 01 
production which rapidly decline further as soil fertility is depleted, and pest and 
weed problems increase. Under circumstances where fallow periods are 
becoming shorter, the opportunities to reverse these effects are limited. 

0.2.2 Postproject Status - The project will generate a series 01 practical conservation 
farming and agroforestry systems that will produce sufficient lood to meet the 
needs of the small-scale farmer and generate increased income. Continuous 
cultivation wiJI be promoted through agroforestry and annual crop systems 
employing soil management practices that utilize both organic ano inorganic 
supplies 01 nutrients. 
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0.3 Impact and Adoption 01 Researctr Findir1gs 

0.3.1 Preproject Status - Several decades of research by lARes and national 
research systems in Asia, in addition to similar work in other parts of the 
tropics, has generated many technical solutions to the problems posed in this 
project. This previous research has had limited impact due to the diversity of 
human and natural ecological conditions in the target ecosystems, and the lack 
of research to generate environment-specific technologies that are practical 
within the circumstances and means of small-scale resource users. 

0.3.2 Postproject Status - The project will refine and disseminate recent methods 
that greatly increase the efficiency of participatory research with farmers. A 
combination of strategic and applied research will lead to the identification, 
development, and adoption of land use technology appropriate to small-scale 
farmers of the Southeast Asian uplands. The work will have demonstrated the 
effectiveness of this research framework in selected watersheds representative 
of large sections of the'humid tropical uplands. 

::>.4. Institutional Capabilities 

0.4.1 Preproject Status - Previous research on sustainable agriculture in Asia has 
been Iimited by lack of resources and suitable methodology. Within each 
countrj the responsibility for research and extension is usually a complex 
division of responsibilities among the forestry and agriculture departments. This 
complicates technology generation, and the delivery of infrastructure and 
services in these ecosystems. But research and deiivery institutions are 
strengthening, and the prospects of developing successful interdisciplinary 
activities and reduce barriers to interaction among institutions is now very great. 
The national systems are now ready to employ somewhat more sophisticated 
research models for managing team efforts. 

0.4.2 Postproject Status - Intensive training and on-the-ground research experience 
will have broadened the perspective and technical expertise for research in 
sustainable upland agriculture among the various institutions involved. A large 
number of scientists from national institutions will have shared these 
experiences by the end of the project, including approximately 100 scientists, 
post-doctoral fellows and graduate students. The project will also have 
established a national working group for upland research and policy in three 
countries. These units will have the capacity for sustained coordination 01 
interdisciplinary research in all areas relevant to sustainable agriculture and 
forestry, and will have established mechanisms for effective collaboration with 
extension services and policymakers in the countries, and with the international 
research consortium in t ,e region. NGOs and people's organizations will have 
gained greater capacity to participate directly in research efforts to solve upland 
problems. 
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0.5. Policías 

0.5.1 Preproject Status - The eollaborating eountries have reeently accelerated 
'major poi ley relorm in lorestry and land use management in the uplands based 
on concepts 01 sustainability and social lorestry. Majar initlatives are planned 
or underway in community-based lorestry, contract reforestation under local 
private or community management, extendíng more secure land use rights to 
indjgenous communities, and leases to private settlers on public lands. 
Implementatlon 01 many 01 Ihese eflorts will be heavily relianl upon a better 
knowledge base 01 the prospective repercussions of the alternatives. Policies 
and Implementation guidelines to facilitate a people-based strategy 01 upland 
development and sustainable lorestry need comprehensive strengthening. 

0.5.2 Postproject Status - The project will produce Iramework lor the evaluation 01 
the policy determinants lar sustainable load crop and forest production in the 
forest and adjacent zones. Policy determinants will be in .place that will promote 
cost-eflective and environmentally sale land-use systems generatíng an more 
optimal balance 01 long-term Ilows 01 income.and· environmental benefits. 

E. Project Strategy 

E.1 Concerned Parties¡Target Beneficiarles 

E.1.1 Project Initiation 

The project is a -joint eflort 01 three international centers, the national research 
systems 01 three countries, and a regional coalition 01 NGOs. The experience and 
expertise 01 Ihe participating institutions is reviewed below. 

Philippine Department 01 Agriculture and Agricultura! Univarsities - The 
Department 01 Agriculture (DA) is the lead agency in agriculture and rural development 
in the Philippines. It has a network 01 twenty Ihree institutions involved in research and 
development, particularly applied and adaptive research coordinated by the Bureau 
01 Agricultural Research. The National Rarming Systems R & D Network is solidly 
astablished. The Department 01 Agriculture has institutionalized Ihe involvement of 
larming communities, the prívate sector, and non-governmental organizations.The 
Central Mindanao University, located at Ihe benchmeark waterShed, has been long 
been engaged in pioneering research on sustaínable upland larmíng and agrolorestry 
systems wíth support from the Ford Foundation . 

Philippine Department 01 Environment and Natural Resources (DENR) - The 
department manages a nation-wide upland development and social lorestry program, 
implementing a "people-oriented forestry" perspective. The Forestry Management 
Bureau and the Ecosystems Research and Development Bureau are the key uníts in 
the development 01 social lorestry practicas. The Upland Development Working Group 
provides national leadership and coordination among government, academic, and 
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NGO institutions. A Rainled Resources Oevelopment Foundatíon has been lormed, 
and a nationwide Upland Farmers' Federation ís now lorming to provide grass-roots 
leadership. Research strength is provided by the Institute 01 Environmental Scienee 
and Management, and the College of Forestry 01 the University of the Philippínes at 
Los Banos. 

Thaíland Oepartment 01 Agriculture (OOA) - The Rice Researeh Institute (RRI) 01 the 
. DOA has joined with IRRI in eonducting strategic research on land use systems in 

northern Thailand through the Upland Rice Research Consortium. From a research 
base at Phrae and Sameong work is locussed on Ihe upland ríce crop component that 
is the basis 01 slash and burn agriculture in the northern tropics belt of eountrfes. 

Thailand Royal Forestry Oepartment (RFO) • The RFO conducts research and 
development in lorestry nationwide in 13 divisions and 21 lorestry offiees. 'The 
Walershed Conservation Oivision leads in researeh and development on degraded 
upland watershed areas in northern Thaíland. The 'Thailand Upland Social Forestry 
Project' al Chiang Mai, funded by the Ford Foundation, and the 'Highland 
Oevelopment' and 'Integrated Watershed Management PrDjects' funded by UNOP, are 
major initiatives tha! will provide a base of expertise and experience for Ihe Slash and 
Burn initiative. The AFO is also involved in the Asian regional network on 'Agroferestry 
Systems Aesearch and Development in the Asia and Pacific', and can participate in 
:::nd facilitate the research through the regional office in Chiang MaL 

Indonesian Agency lor Agriculturaí Research and Development (AARD) - Mos! 
ressarch activities in agriculture are cerried out by the AARD through research eenters 
in the major agroecological zones. The Sukarami Research Institute for Food Crops 
(SARIF), through its well-equiped sub-center situated in the slash and burn area 01 
central Sumatra shall PfGvide the ¡nfrastructural support to the Slash and Burn Project. 
SARIF has a full scientilic team with experience in a range of relevant research areas. 
It currently is responsible for aeid soil management research in the Intemational 
Upland Rice Research Consortium. 

Indonesian Agency for Forest Researeh and Oevelopment (AFRO) - The AFRO is 
responsible for improved technology in forestry and agroforestry, with two research 
centers in major forest areas of the country, with centers planned for five 
agroecologieal zones. The Watershed Management Technology Oevelopment Center 
conducts major work on agricultural and forest systems, with emphasis on 
hydrological, soil erosion, and other impacts of watershed conditions. 

ICRAF . The International Council lor Research in Agroforestry, headquartered in 
Nairobi, Kenya. has global responsibilities for-mitigating, vía sustainable agroforestry 
systems. deforestation in the humid tropícs and massive land degradation in subhumid 
and semiarid tropíes in a way that larmers' needs for food, liber, browse, and firewood 
are met without depleting the resouree base. ICRAF's senior seientists inelude leaders 
in developing alternatives to slash and burn in researeh conducted in Southeast Asia 
and the Amazon. It has played a key role in developing plans fer agroforestry 
research in some South Asian countries, and will soon be actively involved in field 
researeh through outposted seientists in Southeast Asia. The experience and 
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expertise from íts field research through íts networks in four majar ecologícal zones 
in Atrica will be very useful in implementing this project. 

IFDC - The International Fertilizer Development Center, headquartered in Muscle 
Shoals, Alabama, U.SA, with Africa Division offices in Lome, Toga, conducts fertilizer 
and nutrient dynamies researeh throughout the tropies, placing special emphasis on 
the use of indigenous agrominerals and the maximization of fertilizer use efficiency 
through the modification 01 fertilizer materials and Iheir managemerll and inlerpretalion 
with on-farm inputs. With its multidisciplinary structure, il also places a high priority on 
crop simulation modeling as well as the identification of policy and marketing 
eonstraints of fertilizer use and nutrien! management in developing countries. AlI of 
these activities are geared to increased food production which can be sustained in an 
environmentally sound manner. 

IARI- The International Rice Research Institute, headquartered in Los Banas, Laguna, 
Philippines is !he world's leading research institution on rice, the prevalen! tood erop 
upon which shifting cultivation' systems are based in the humid tropies. The Upland 
Rice Ecosystem Research Consortium is a joint activity among four Southeast Asian 
countries and IRR' to eonduct strategic and applied research at key locations 
representative of the uplands lo develop sustainable upland rice-based production 
systems, partieularly on sloping, strongly acidic soils where most 01 the remaining 
forest is located. Where appropriate, the consortium may provide a logístical base fe,' 
site-based research activities envisioned in the project. IRRI has been working with 
national programs throughout Asia and !he world in research on rice and rice-based 
farming systems for 30 years. IRRI staff are now stationed in many countries of 
Southeast and South Asia, and networks coordinated by IRRI on farming systems 
(ARFSN) and sustainable rice farming (INSURF) link researchers from all !he countries 
of the region. 

ANGOC - The Asian NGO Coalition for Agrarian Reform and Rural Development 
(ANGOC) is an autonomous, non-prom, Asian regional association of development, 
non-govemmental organizations (NGOs) who operate al the regional, national and 
local levels taking into account !he development framework and perspectives 
discussed at the World Conference on Agrarian Reform and Rural Development 
(WCARRD). ANGOC's internal dynamism lies in the active participation of its various 
networks which ensures its eontinuing relevan ce. It represents a collective effort of the 
NGOs in Asia to reach out to the international development seene. 

E.1.2 Target Areas and Beneflciaries 

The outputs of the project will be targeted to the degraded uplands and tropical 
tares! margins, focusing on their rehabilitation through long-term sustainable land use 
systems !hat provide optimal reSCJrce and income flows to !he farming populatíons 
and to the national economy. The target beneficiaries are the upland rural 
populations. and indirectly the lowland populations and eonsumers. Upland resouree 
users will beneflt through the adoption of technologies that provide sustainable 110ws 
of foad and cash crops, fodder, firewood. timber, and other forest products, 
generating increased income and living standards, Consumers will benefit through 
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greater availability and sustainability 01 produce and forest products at lower prices, 
the conservation 01 natural and agro-ecosystems in the uplands, and ecologieal 
services in the lorm 01 reduced Ilooding, and more secure water sources. 

Benefits derived through decreases in delorestation and soil degradation will be 
a major contribution to the national and global level environment. Global society, in 
general, will be a major benefieiary 01 the long-term benelits 01 the project, whieh 
inelude the enhaneed eonservation 01 natural resourees, preservation 01 biodiversity, 
and reduetion 01 greenhouse gases. 

E.1.3 Dlrect Recipients 

The direct beneficiaries 01 the project are lhe national research systems, who 
will have stronger institutional capacity. belter researhc and development methodology, 
and more definitive knowledge to combat accelerated ctelorestation and upland 
degration processes. The direct recipients of the targeted outputs 01 the project '\ 
inelude: ) 

1. Employees 01 the national research systems (research scientists. extension 
personnel. NGO staff). development programs and members of the Upland 
Working Groups in the impact countries. 

2. Employees 01 nalional institutions of higher learning in lhe countries having 
significant areas of deloresting uplands within Asia. 

3. National and international policymakers 01 these countries. 

The ultimate beneficiaries are the rural populations, and the consumers 01 
agricultural, forest, and ecological products in the nations, and globally. 

E.2 Speclal Considerations and Innovative Approaches 

Special issues being addressed by the project include: 

o The role 01 women in upland agricultural systems and the impact 01 alternatives 
on their responsibilities and opportunities. 

In traditional upland agricultural systems, specific roles and tasks are often 
strongly related to gender, within the cultural Iramework of the people who practice 
these types 01 agriculture. Changes in the traditional system would therelore affect 
different members of lhe family differently in tarms 01 workload. responsibilities, and 
income-earning opportunities. Alternatives to slash and burn systems must address 
the issues of equitable realignment of responsibility and opportunity such that actlvities 
that predominantly involve lhe female members 01 the family are integrated into the 
new systems, in such a way as to improve the quality of their Uves and the viability 01 
the households. 
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o A novel if'lstitutional mechaf'lísm to cope with the complex agenda of larid use 
systems in the uplands, and integral involvement of national research systems and 
IARCs in the planníf'lg and execution of the project. 

The project represents a pioneering effort at global collaboration (43). The 
highly collaborative nature of the effort will serve as a model for a more effective focus 
on priority research íssues for sustainable development. The project will allow 
individual donors to pool their efforts in financing a well-focussed, coordihated 
programo 

The regional component of the global program wíll be managed through an 
inter-institutional consortium that enables national research systems to contribute 
strategic research toward !he solution of international problems. This mechanism will 
make fuI! use 01 Ihe cumulative expertise within the collaborating countries. Project 
outputs will achieve impact through !he formation of national Upland Working Groups. 
Countries which have a shortage of qualified manpower, and other resources 
necessary for key site participation, will benefJt from the shared experience available 
through participation in the collaborative research network. 

o AA emphasis on a farmer participatory approach. 

Research in tropical Asia, Alrica and Latin America to find productive, profltable 
and stable land use systems for the uplands has already produced a number of 
potential options. But their ~doption has been meager. It is now realized that this is 
largely due to their inappropriateness to the realities of slash and burn farming. It is 
a1so appreciated that this outcome can only be avoided by meaningful involvement of 
farmers in the technology generatíon process itself. Therefore, the research will 
employ a farmer-paáicipatory approach. Farmer-directed experiments will be 
emphasizee! !hat complement conventional research methodologies and draw upon 
indigenous technícal knowledge (55, 48). The project will also place major emphasis 
on technology extrapolation ane! farmer-to-farmer methods of technology transter, 
seeking not only to improve the rate of diffusion but lo evaluate the factors 
determining success or failure. 

E.3 Complementary and Related Activitles 

There are a number of institutions and networks active in Southeast Asia that 
are concerned with components of upland resource management. A regional 
assessment of the current work relevant to sustainable land use systems has been 
mada (26). Several projects and institutions that will directly collaborate or link with 
this project have been discussed earlier in the document and will not be repeated 
here. 

A key entity that supports a more comprehensive approach is the Southeast 
Asian Universities Agroecosystems Network (SUAN), a consortium of universities that 
is active in developing methods for the analysis of systems sustainability using 
agroecosystems analysis tools. Other important networks that are more 
technology-driven are the Asian Rice Farming Systems Network (ARFSN), supported 
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in larga part by IORC; the Intarnational Network for Sustainable Rice Farming 
(INSURF), supported by the Swiss Govemment; the JBSRAM Sloping lands Network, 
supported In part by ACJAR; the Asian Soll Conservatlon Network (ASOCON); and tha 
F ¡FREO Multipurpose Tree Species Network, supported by USAJD. Also, many NGOs 
now play an Important role in adapting solutions to specific local conditions (33). 

The USAIO-funded Collaborative Research Support Program (CRSP) on 
Sustainable Agriculture and Natural Resources Management (SANREM) will enable US 
universities to collaborate with institutions in tha region on t~e development 01 
landscape and watershed-based approaches to sustainabla agricultura in the uplands. 
This project will draw strongly upon tha methodology davalopmant aspacts of this 
prospective programo 

An Indochina regional upland farming systams project ís currently under revíew 
by the UNDP Asian regional programo The Indochina project will strengthen research 
on developing sustainable upland farming systems in Vietnam, Cambodia, and laos. 
Tha project will provide a means by which the slash and burn project may link strongly 
with activities in the Indochina regían. 
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Budget 

Alternatíve Land Use Systems to Slash and Bum in Asia 
Project Budget 

Total tor 5 years (US $ 1oo0s) 

Nationai Totat Donor Internationat 
Center Inputs 

Input. !nouts 

A. Reseerch 
Personnel 

tnternationat 5862 2375 3487 

National 3170 1960 
4000 9130 

Operating casts 1375 
500 5400 3525 

Travet roo 451 
500 1651 

Equipnent 1095 175 
300 15ro 

B~ TrainfngjNetworking 
GradJate train 900 150 

25 1075 

Short"'term 600 100 
100 800 

I/Orksñopo 500 50 
100 650 . 

Networting 800 50 
100 -. 950 

c. avern_ -
3753 

TOTAL 

5625 30841 13665 3753 

30 



, 
.; 

. , 
, 

. , 
• j 

.1 
! 
I 

G. References Cited 

1. Hauck, F.w. 1974. Shifting Cultivation and Soil Conservation in 
Africa, FAO Soils Bulletin 24:1-4. 

2. Nye, P.H. and D.J. Greenland. 1960. The Soil Under Shifting Cullivation. 
Commonwealth Bureau 01 Soils Technical Communication 51, 156 PP. 
Harpenden, U.K. 

'3. Sanchez, P.A. 1976. Properties and Management 01 Soils in Tropics. Wiley, 
New York, N.Y., 613 p. 

4. Okibo, B.N. 1984. Improved Production Systems as an Alternative to 
Shifting Cultivation, FAO Soils Bulle!in No. 53. 

5. Seubert, C.E .• P.A. Sanchez and C. Valverde. 1977. "Effects of Land 
Clearing Methods on Soil Properties 01 an Ultisol and Crop Performance in the 
Amazon Jungle 01 Peru: Tropical Agriculture, 54:307-321. 

6, Lal, R., P.A. Sanchez and R.W. Cummings, Jr. 1986. Land Clearing and 
Development in the Trapícs, BaJkema, Rotterdam, 450. 

7. Ramakrishnan, P.S. and O.P. Toky. 1981. 'Soil Nutrient Status of Hill 
Agro-Eco Systems and Recovery Pattern After Slash and Burn Agriculture 
(Jhunn) in North-Eastern India: Plant and SOil, 60:41-64. 

8. Environmental Protection Agency (EPA). 1980. Greenhouse Gas Emissions 
FROM AgriculturaJ Systems, Vals 1 and 2, EPA, Washington, D.C. 

9. Juríon, F. and J. Henry. 1969. Can Primitive Farming be Modernized?, 
INEAC Series HORS 1969, Institut Natíonal pour l'Etude Agronomique du 
Congo, Brussels, 445 pp. 

10. Sanchez, P.A., J.H. Villachíca, and D.E. Bandy. 1983. "Soil Fertilily 
Dynamics After Clearing a Tropical Rain Forest in Peru," Soil Sci. Am. J., 
47:1171-1178. 

11. Sanchez, P.A. and.J.A. Benites. 1987. "Low-Input Cropping for Acid Soils 
of!he Humid Tropícs: Science, 238:1521-1527. 

12. Sanchez, P.A., E.A. Stoner and P. Pushparajah (Eds.). 1987. "Management 
of Acid Tropical Soils lor Sustainable Agriculture (Yurimaguas·Brasilia 
Workshop): IBSRAM Proceedings No. 2, Bangkok, 299 p. ' 

13. Szott, L T., C.A. Palm and P.A. Sanchez. 1991. "Agrolorestry lar Acid 
Soil of the Humid Tropics," Advances in Agronomy, 45:275-301. 

14. Yamoah, C.F., A.A. Agboola, G.E. Wilson, and K. Mulungoy. 1986. ·Soil 
Properties as Affected by the Use of Leguminous Shrubs for Alley Cropping 
with Maize," Agriculture, Ecosystems, and!he Environment. 18:167-177. 

15. Juo, A.S.A. and A. La!. 1977. "The Effect of FaJlow and COntinuous 
Cultivation on the Chemical and Physical Properties of an Alfison in Western 
Nigeris,' Plant and Soil, 47:567-584. 

16. Kang, 8.T., L Reynolds and A.N. Atta-Krah. 1990. "Alley Farming," 
Ad>-anees in Agronomy, 43:315-339. 

17. Ramsl<rishnan, P.S. 1984. "The Scienee Behind Rotational Bush Fallow 
Agricultural System (Jhum)," Proceedings Indian Academy of Sciences, Plant 
Sciences, 93(3):379-400 . 

18. Toky, O.P. and P.S. Ramakrishnan. 1981. "Cropping and Yields in 
Agricultural Systems of!he Northeastern HiII Region of India," Agro-Ecosystems, 
7:11-25 . 

31 

• 

• 

) 

• 

• 



• 
, 

• 

, 

• 

.A 
~ 1 
· ';j 
;' -1 , 

. ' ; 

· . 

19. Ramakrishnan, P.S. 1987. "Shifting Agriculture and Rain Fores! Ecosystem 
Management," Biology lnternational, 15:17-18. 

20. MClntosh, J.L., I.G. Ismail, S. Effendi, and M. Sudjadi. 1981. "Cropping 
Systems to Preserve Fertility o( Red-Yellow Podzolic Soils in Indonesia," 
International Symposium on Oistribution, Characterizatíon, and Utilization of 
Problem SOils, TARC, Tsukuba, Japan. 

21. Von UexkulI, J.R. 1984. Managíng Acrisols in the Humid Tropics, Food and 
Fertilizer Technology Center (FFTC) Book Seríes, 27:382-397. 

22. Wade, M.K., O.w. GiII, H. Subagjo, M. Sudjadi, and P.A. Sanchez. 1988. 
Overcoming Soil Fertility Constraints in a Transmigration Area of IndOnesia. 
TropSoils Bulletin 88-01, North Carolina State University, Raleigh, N.C:, 60 p. 

23. Wilson, E.G. (Ed.) 1988. Biodiversity, National Academy Press, 
Washington, O.C. 521 p. 

24. Houghton, RA, R.O. 800ne, J.R. Fruci, J.E. Hobbie, J.M. Melillo, CA 
Palm, B.J. Petersen, G.R. Shaver, and G.M. Woodwell. 1987. "The Flux cl 
Carbon From Terrestrial Ecosystems to the Atmosphere in 1980 Oue to 
Changes in Land Use:' Geographic Distribution of the Global Flux," Tellus, 
398:122-139. 

25. Myers, N. 1989. Deforestation Rates in Tropical Forests and Their 
Climatic Implications, "Friends of the Earth", Lendon, 116 p. 

26. Garrity, O.P., and P.E. Sajise. 1991. Sustainable land use systems in 
Southeast Asia: A regional assessment. In Hart, R.O., and M.w. Sands (eds.) 
Sustainable Land Use Systems Aesearch and Development. Rodale Press, 
Emmaus, Pennsylvania. (in press). 

27. Open, M. van, and Ch. Knobloch. 1990. Composite watershed management: A 
land and water use system tor sustaining agriculture on Alfisols in the semiarid 
tropics. J. Farming Systems Research-Extension 1:37-54. 

28. Plucknett,O.L., J.L.-9i11on, and G.J. Ballaeys. 1987. Review of the 
concepts of farming systems research: The what, why, and how. In 
Proceedings of !he Workshop on Farming Systems Aesearch/lntematíonal 
Agriculturai Research Centers. ICAISAT, Patancheru, India. 

29. Rairnree, J.B., and K. Warner. 1986. Agroforestry pathways for !he 
intensificatíon of shifting cultivation. Agroforestry Systems 4:39-54. 

30. Garrity, O.P. 1992. Sustainable land use systems for the sloping uplands 
of Southeast Asia. In Technologies tor Sustainable Agriculture in !he Tropics. 
American Socíety 01 Agronomy Special Publication, Madison, Wisconsin. 
(forthcoming) 

31. Fujisaka, S. 1989. The need to incorporate farmer perspectives: Lessons 
from a comparison of selected upland projects and policíes. Agroforestry 
Systems 9:141-153. 

32. Garrity, O.P. 1990. Hedgerow systems for sustainable tood crop 
productíon on sloping lands. Contour (Asían Soíl Conservation Newsletter) 2: 
18-20. 

33. Garcia-Padílla, V. 1990. Workíng toward LEISA. A register of 
organizations and experiences in low external input and sustainable agriculture 
in the Philíppines. Agtalon, Urdaneta, Pangasinan, Philippines . 

32 



" 'j' , I 

",.' ~ 
-t~J 
. ¡ 

~ , 1 , 
A 

34. Garrity, O.P., D.M. Kummer, E.S. Guíang. 1992. The upland ecosystem in the 
Philippines: Alternatives for sustainable larming and forestry. Natíonal Researeh 
Council, Washington OC. 101 p. (forthcoming) 

35. Milliman, J.D., and RH. Meade. 1983. World-wide delivery of river 
sediment to the oceans. Journal 01 Geology 91:1-21. 

36. Carson, B. 1989. SoiJ eonservatlon strategies for upland areas 01 
Indonesia. Oecasional Paper No. 9. Env/ronment and Policy Institute, 
East-West Center, Honolulu, Hawaii. 120 p. • 

37. World Bank. 1989. Philipp/nes: Environment and natural resources 
management study. Washington, D.C. . 

36. Fujisaka, S., and O.P. Garrity. 1988. DeveJoping sustainable lood crop 
larming systems for the sJoping acid uplands: A tarmer participatory approach. 
Proceedings 01 the SUAN IV Regional Symposium on Agraecosystem 
Researeh. Khon Kaen, Thailand. pp. 182-193. 

39. Pingali, P.L. 1991. Agricultural growth and the enviranment: Conditians 
far their compatibility in Asia's humid tropics. IRRI Social Sciences Divisíon 
Paper 91-12. Intematlonal Rice Researeh Institute, Los Banos, Laguna, 
Philippines. 26 p. 

40. Cruz, M.C., and 1. Zosa-Feranil. 1988. Poliey iml'llications 01 population 
pressure in Philippine uplands. Warld Bank/CIDA Study on Forestry, Fisheries, 
and Agriculture Resaurce Management(farm}. World Bank, Washington, D.C. 

t,1. Sanchez, P.A., C.A. Palm, and T.J. Smyth. 1990. Approaches to mitigate 
tropical delorestation by susta/nable 5011 management practices. In H.W. 
Scharpenseel, M. Schomarker, and A Ayoub (eds.) Soils on a Warmer Earth. 
Developments in Soil Scienca 20:211-220. Elsevier, Amsterdam. 

42. Hart, R.D., and M.w. Sands. 1991. Sustainable land use systems research. 
In R.D. Hart and M.W. Sands (oos.) Sustainable Land Use Systems Research 
and Development. Rodale Press, Emmaus, Pennsylvania. (in press) 

43. ICRAF, lFOC, liTA, IRR!, TSBF, CIAT. 1991. Alternatives to slash and burn: 
A global strategy. Paper prepared by the International Council for Research in 
Agroforestry, International Fertilizar Davelopment Center, Internationallnstituta 
for Tropical Agriculture, Internat/onal Rice Research Institute, 33Tropical Sail 
Biology and Fertility Programme, Centro Internacional de Agricultura Tropical. 
36p. 

44. Caufeld, 1985. 
45. Kartasubrata, J. 1991, Deforastation and sustainable land use development 

in Indonesia. Bogor Agricultural Universíty, Indonesia. 41 p. 
46. Wada. MK, DW. Gil!, H. Subagjo, M. Sudjadi, and P.A Sanchaz. 1988. 

Overcoming soil fertílity constraints in a transmigrat/on area of Indonesia. 
TropSoils Bulletin 88-01. North Carolina State Universíty, Raleigh. 60 p. 

47. Mclntosh, J,L., I.G. Ismail, S. Effendi, and·M. Sudjadi. 1981. Cropping 
systems to preserve fertility of red-yellow Podzolic soils in Indonesia. 
International Symposium on Distribution, Characterization, and Utilizatíon of 
Problem Soíls. Trop. Agríe. Res. Center, Tsukuba, Japan. pp. 409-429. 

33 

• 

• 

) 

• 

• 

) 

• 



• 

• 

• < 

• < 

.' 

" 
" , 

< í 

.' 
, , 

.. ; 
; 

48, Garrity, Dennis p, Choice in on-farm research: Researcher-implemented, 
farmer-implemented, or farmer-participatory trials? 1991, Proceedings 01 the 
Workshop on On-farm Research Design Including Farmer Participatory 
Experiments, Narendra Deva University 01 Agriculture and Technology, 
Kumarganj, India, (forthcoming). 

49. Harrington, L.W., M,S. Read, D.P. Garrity, J. Woolley, and R. Tripp. 
1989. Approaches to on-farm client-oriented research: Similaríties, dífferences, 
and future directions. In Developments in procedures for Farming Systems 
Research: Proceedings 01 an International Workshop. Held at Puncak, Bogar, 
Indonesia, 13-17 March, 1989. pp, 37-53. 

50. DENR, 1990. Master plan lor forestry Development. Manila: Department 
01 Envíronment and Natural Resources. 445 p. 

51. Food and Agricultural OrganízationjUnited Nations Environment Programme. 
1982. Tropical Forest Resources Assessment Project (4 vals.). Rome: FAO. 

52. Colfer, C.J. 1991. Toward sustainable agriculture in the humíd tropics. 
TropSoils Bulletin 91-02. Soil Management Collaborative Research Support 
Program, North Carolina State University, Raleigh. 87 p. 

53. Sajise, P E. 1987. Stable upland farming in the Philippines: Problems 
and prospects. In Hadi, Y, Awang, K, Majíd, N M, Mohamed, S (eds.) Impact 
of man's activitíes on tropical upland forest ecosystems. Facu!ty of Forestry, 
Uníversiti Partanian Malaysía. p. 633-44. 

54. Doolatta, J.B., and W.B. Magrath. 1990. Watershed development in Asia: 
Strategies and technology. World Bank Technical Paper Number 127. World 
Bank, Washington. 227 p. 

55. Fujisaka, S. 1990. Has Green Revolution Rice Research Paid Atlention to 
Farmers' Technologies? Social Sciences Division, International Rice Research 
Institute, Los Banas, Philíppines. 20 p. 

34 



• 

I 

, 

• 

, 

• 

• 


