
Conservation Agriculture  
and Sustainable Upland Livelihoods

Innovations for, with and by Farmers  
to Adapt to Local and Global Changes

The 3rd International  
Conference 
on Conservation Agriculture 
in Southeast Asia

PR
O

CE
ED

IN
G

S

Hanoi  .  10th > 15th December 2012

PR
O

CE
ED

IN
G

S
PR

O
CE

ED
IN

G
S



The 3rd International Conference on 
Conservation Agriculture in Southeast Asia

Conservation Agriculture and Sustainable Upland 
Livelihoods 

Innovations for, with and by Farmers to Adapt to Local 
and Global Changes 

-
Proceedings

Hanoi, Vietnam 
December 10-15, 2012

www.conservation-agriculture2012.org 



The opinions and views expressed in this publication by the individual authors do not necessarily reflect those 
of any institution involved in this conference

Front cover: Patricia Doucet (CIRAD)
Document design: Patricia Doucet, Martine Duportal, Damien Hauswirth (CIRAD)

English revision (abstracts and keynotes): Matthew Stevens (Science Scape Editing)
English revision (portfolio and texts): Peter Biggins (CIRAD)

Printed by: Tran Cong Co. Ltd., Hà Nội, Viet Nam

Co-published: by CIRAD, NOMAFSI, University of Queensland

© CIRAD, 2012
ISBN CIRAD: 978-2-87614-687-7

EAN CIRAD: 9782876146877

Distributed by CIRAD, UPR SIA - TA B 01/07, Avenue Agropolis, 34398 Montpellier cedex 5, France 
Tel.: +33 4 67 61 56 43; christine.casino@cirad.fr 

And
Northern Mountainous Agriculture and Forestry Science Institute (NOMAFSI), 

Phu Ho Commune, Phu Tho town, Phu Tho Province, Vietnam
And

University of Queensland, Centre for Communication and Social Change, 
School for Journalism and Communication, Brisbane Qld 4072, Australia



iConservation Agriculture and Sustainable Upland Livelihoods

The 3rd International Conference on Conservation 
Agriculture in Southeast Asia

Conservation Agriculture and Sustainable Upland Livelihoods :
Innovations for, with and by Farmers to Adapt to Local and Global 

Changes

Proceedings of the Conference held in Ha Noi, Vietnam
December 10-15, 2012

Editors

Mr. Damien Hauswirth (CIRAD - UPR SIA)
Dr. Pham Thi Sen (NOMAFSI)
Mr. Oleg Nicetic (University of Queensland)
Dr. Florent Tivet (CIRAD - UPR SIA)
Pr. Le Quoc Doanh (MARD)
Pr. Elske Van de Fliert (University of Queensland)
Dr. Gunnar Kirchhof (University of Queensland)
Mr. Stéphane Boulakia (CIRAD - UPR SIA)
Mr. Stéphane Chabierski (CIRAD - UPR SIA)
Dr. Olivier Husson (CIRAD - UPR SIA)
Mr. André Chabanne (CIRAD - UPR SIA)
Dr. Johnny Boyer (CIRAD - UPR SIA)
Dr. Patrice Autfray (CIRAD - UPR SIA)
Mr. Pascal Lienhard (CIRAD - UPR SIA)
Mr. Jean-Claude Legoupil (CIRAD - UPR SIA)
Mr. Matthew L. Stevens (ScienceScape Editing)

Organized with the financial support of

Co-published by



vConservation Agriculture and Sustainable Upland Livelihoods

Table of Contents

Foreword

Background

chapter 1. agrarian transitions in uplands and highlands and its 
consequences on sustainaBility oF agricultural  ecosystems

Keynote 1: Agrarian transition and farming system dynamics in the uplands of 
South-East Asia
Jean-Christophe Castella 4

Land abandonment in middle hills of Nepal: an opportunity to reinvigorate 
agroforestry to improve food security
Krishna P. Paudel, Dipankar Dahal, Sarada Thapa and Sujata Tamang 21

Determinants of farmers’ decision to continue farming the rice terraces of Hungduan
Ma. Larissa Lelu P. Gata, Margaret M. Calderon 24

Alternative upland farming system under different climate scenarios
Linda M. Peñalba, Felino P. Lansigan, Dulce D. Elazegui, Francis John F. Faderogao 27

Adaptation to climate change by upland farmers in Gunung Kidul district, Indonesia
Irham, Arini Wahyu Utami, Osamu Saito, Hideyuki Mohri 30

Agroforestry practices in changing rural landscapes in Nepal: the de-manning of 
agricultural work, climate change and food security
Sujata Tamang and Krishna P. Paudel 32

Change of forest cover and shifting cultivation in upland Thua Thien Hue province 
during 2000–2011: causes and implications for sustainable agricultural development
Ho Dac Thai Hoang, Phan Thi Ngoc Ha, and Hoang Hao Tra My 35

Conservation agroforestry practices and the scaling-up potential in north-western 
Vietnam
Hoang Thi Lua, Ha Van Tiep, Vu Duc Toan, Nguyen Thi Hoa, Elisabeth Simelton, Nguyen 
Van Chung, Phung Quoc Tuan Anh 37

Agrarian transition in the northern uplands of Lao PDR: a meta-analysis of changes 
in landscapes and livelihoods
Jean-Christophe Castella Guillaume Lestrelin Pauline Buchheit 40

Implications of land use changes for soil organic C assessed by multi-temporal 
satellite imagery in southern Xayabury province, Laos
F. Tivet, A. Desbrosse, H. Tran Quoc, F. Jullien, C. Khamxaykhay, A. Chabanne, 
T. Choulamountry, S. Senephansiri, P. Lienhard, J.C.M. Sa, C. Briedis, K. Panyasiri, 
L. Séguy 45

Long-term erosion measurements on sloping lands in northern Vietnam: impact of 
land use change on bed load output
Didier Orange, Pham Dinh Rinh, Tran Duc Toan, Thierry Henri des Tureaux, Mathieu 
Laissus, Nguyen Duy Phuong, Do Duy Phai, Nguyen Van Thiet, Nicolas Nieullet, Sebastien 
Ballesteros , Brice Lequeux, Phan Ha Hai An, Yannick Lamezec, Chloë Mitard, Marion 
Mahé, Romain Bernard, Henry Ducos, Delphine Zemp, Jean-Louis Janeau, Pascal 
Jouquet, Pascal Podwojewski, Christian Valentin 49



vi The 3rd International Conference on Conservation Agriculture in Southeast Asia - Hanoi 2012

Farmers’ perception of soil erosion as a risk to their livelihood – scenario analysis 
with farmers in the northern mountainous region of Vietnam
Oleg Nicetic, Amanda Lugg, Pham Thi Sen, Le Thi Hang Nga, Le Huu Huan, Elske van 
de Fliert 53

chapter 2. design oF agricultural systems

Subtopic 1. Overall approaches and  transdisciplinary design

Keynote 2: Understanding and using socioeconomic data on ethnic farmers to 
prepare for implementation and scaling up of CA projects
Christian Culas 74

Framework, dynamics and challenges of transdisciplinary research-for-development 
on sustainable land management in the north-western highlands of Vietnam
Elske van de Fliert, Pham Thi Sen, Oleg Nicetic, and Le Quoc Doanh 85

Assessing the contribution of participatory approaches to sustainable impacts of 
agricultural research-for-development in the northwest highlands of Vietnam
Nguyen Huu Nhuan, Oleg Nicetic, Lauren Hinthorne and Elske van de Fliert 87

Subtopic 2. Adaptive research for development: methods, tools, 
indicators 

Keynote 3: Adaptation of direct-seeding mulch-based cropping systems for annual 
cash crop production in Cambodian rainfed uplands
Stéphane Boulakia, Stéphane Chabierski, Phâlly Kou, Sona San, Rada Kong, 
Vira Leng, Veng Sar, Kimchhorn Chhit, Lucien Séguy 92

Adaptive participatory research to develop innovations for sustainable intensification 
of maize-based farming systems in the northern uplands of Vietnam
Pham Thi Sen, Le Huu Huan, Do Sy An, Dang Van Cong, Trinh Van Nam, Oleg Nicetic, 
Elske van de Fliert, Le Quoc Doanh 109

Complementing traditional crop cultivation with agro-ecological interventions: 
supporting farmer innovations in eastern India
Vidhya Das and Achyut Das 112

‘Oasis sofa’: application of conservation agriculture in urban vegetable production
Manuel Reyes, Don Immanuel Edralin, Lyda Hok and Kieu Ngoc Le 115

Crop associations and successions in conservation agriculture: implications for 
system design, training and extension
Olivier Husson, André Chabanne 117

Save and grow: minimum-tillage IPM in rice-based potato cropping in Vietnam
Ngo Tien Dung, Johannes W.H. Ketelaar, Alma Linda M. Abubakar 120

Community seed system as a mechanism for delivery of conservation agriculture in 
the marginal uplands of the Arakan Valley, Cotabato, the Philippines
D. Manzanilla, R. Fe Hondrade, E. Hondrade, C. Vera Cruz, K. Garrett, C.C. Mundt, A. Tobias,
L. A. Ocampo, D. Johnson                 123

Community-based resource assessment and management planning for the rice 
terraces of Hungduan, Ifugao, Philippines
Margaret M. Calderon, Nathaniel C. Bantayan, Josefina T. Dizon, Asa Jose U. Sajise, 
Analyn L. Codilan and Myranel G. Salvador 125



viiConservation Agriculture and Sustainable Upland Livelihoods

Evaluation of a plant-fibre-based stormwater filter for improving groundwater 
recharge quality
Manoj P. Samuel, S. Senthilvel and D. Tamilmani 128

Institutional and policy options for improving the economic value of grassland in the 
mountainous regions of Vietnam: a case study in Son La Province
G. Duteurtre, Pham Thi Hanh Tho, Trinh Van Tuan, Stephen Ives 130

Assessing agricultural sustainability of current farming systems to guide alternative 
management strategies: a case study in the highlands of Vietnam
D. Hauswirth, R. Kong, F. Gramond, D. Jourdain, F. Affholder, D. Q. Dang J. Wery, 
P. Tittonell 132

Redox potential (Eh) and pH as indicators of soil conditions: possible application in 
design and management of conservation agriculture cropping systems
Olivier Husson 138

Subtopic 3. Use of models 

Keynote 4: Reconciling experimentation and modelling in the design of alternative 
agricultural systems
Pablo Tittonell, Felix J.J.A. Bianchi, Jeroen C.J. Groot, Egbert A. Lantinga, Johannes  M.S.  
Scholberg and Walter A.H. Rossing 142

Agro-climatic modelling to assess the feasibility of introducing a supplementary 
crop during spring in the high valleys of mountainous northern Vietnam
Luu Ngoc Quyen 156

Can more irrigation help in restoring environmental services provided by upper 
catchments? A case study in the northern mountains of Vietnam
Damien Jourdain, Esther Boere, Marrit van den Berg, Dang Dinh Quang, 
Cu Phuc Thanh, François Affholder 161

Models for assessing farm-level constraints and opportunities for conservation 
agriculture: relevance and limits of the method, identified from two case studies
François Affholder, Damien Jourdain, Veronique Alary, Dang Dinh Quang, Marc Corbeels 164

chapter 3. synergizing conservation agriculture and agroForestry

Buffering soil water supply to crops by hydraulic equilibration in conservation 
agriculture with deep-rooted trees: application of a process-based tree–soil–crop 
simulation model to parkland agroforestry in Burkina Faso
Meine van Noordwijk, Rachmat Mulia, Jules Bayala 176

Conservation agriculture with trees in sub-Saharan Africa: case studies from four 
countries
Jeremias G. Mowo, Jonathan Muriuki and Saidi Mkomwa 180

Potential tree-crop combinations for conservation agriculture with trees in Vietnam
Hoang Thi Lua, Tran Nam Thang, Nguyen Quoc Binh, Tran Van Hung, Giang Thị Thanh 
and Delia C. Catacutan 183

Improving productivity and services of trees in slash-and-burn systems. What 
lessons from assisted natural regeneration in DR Congo can be applied to other 
humid tropical regions?
Régis Peltier, Simon Diowo, Baptiste Marquant, Morgan Gigaud, Adrien Peroches, 
Pierre Clinquart, Pierre Proces, Emilien Dubiez, Cédric Vermeulen and Jean-Noël Marien 186



viii The 3rd International Conference on Conservation Agriculture in Southeast Asia - Hanoi 2012

Participation of farmers in temperate fruit development in the north-western 
highlands of Vietnam
Pham Thi Vuong, Nguyen Van Chi, Tran Van Dat, Pham Van Ben 188

Cultural methods for improving production of Tam Hoa plums in Son La, Vietnam
Nguyen Thi Thuy, Pham Thi Vuong, Le Duc Khanh, Nguyen Nam Hai, Do Xuan Dat, 
Nguyen Van Chi, Nguyen Thi Thanh Hien 190

chapter 4. conservation agriculture and ecosystem services 
Keynote 5: Can conservation farming practices ensure agricultural ecosystem stability?
Neal Menzies, Andrew Verrell, Gunnar Kirchhof 202

When, how and why does no-till farming work?
J.C.M Sá, F. Tivet, R. Lal and L. Séguy 221

From land conversion to diverse biomass-C inputs under NT: Changes on SOC 
stocks and humification degree
F. Tivet, J.C.M. Sá, L. Séguy, S. Bouzinac, R. Lal and C. Briedis 223

Enhancing soil fertility and quality through conservation agriculture in the acid 
savannah grasslands of northern Laos
Pascal Lienhard, Moundavi Manivong, Bounma Leudphanane, Somchay Chantavong, 
Phackphoom Tantachasatid and Johnny Boyer 227

Differential effects of biochar on soil organic carbon dynamics in two agricultural 
soils
Sudip Mitra, Pooja, S. Manzoor, T. Bera and A.K. Patra 229

Soil management systems and how winter crops affect soil organic phosphorus 
cycle
Ademir Calegari, Tales Tiecher, Danilo Rheinheimer dos Santos, Marcos Antônio Bender, 
Rogério Piccin, Elci Gubiani, Roque Junior Sartori Bellinaso, Carlos Alberto Casali 232

Diversity and structure of soil macrofauna communities under plant cover in a no-till 
system in Cambodia
Stéphane Boulakia, Lucien Seguy, Phakphoom Tantachasatid, Sornprach Thanisawanyankura,
Vira Leng, Johnny Boyer 234

Recovery of soil macrofauna diversity through organic fertility patches: consequences 
for soil erosion in the uplands of northern Vietnam
P. Jouquet, T. Doan Thu, T. Henry-Des-Tureaux, D. Orange, J.L. Janeau, T. Tran Duc 236

Connectivity between natural habitats of Agusan Marsh floodplain and rice fields for 
rice pest management
Rowena P. Varela 238

Farmer-friendly erosion control measures in maize-based systems of the northern 
mountainous region of Vietnam
Gunnar Kirchhof, Nguyen Hoang Phuong, Trinh Duy Nam, Oleg Nicetic 240

Erosion on steep and fragmented lands: mitigation potential of soil conservation for 
maize cropping in north-western Vietnam
Tuan Vu Dinh, Thomas Hilger, Erisa Shiraishi, Gerhard Clemens, Lee MacDonald, 
Georg Cadisch 243

No-till mulch-based maize cropping on sloping lands in northern Vietnam reduces 
soil loss and surface runoff
Tran Sy Hai, Didier Orange, Tran Duc Toan, Pham Dinh Rinh, Dorian Decraene, Delphine
Zemp, Nguyen Duy Phuong, Jean-Louis Janeau, Pascal Jouquet, Christian Valentin 246



ixConservation Agriculture and Sustainable Upland Livelihoods

Bed planting improves productivity of winter wheat in irrigated areas of Azerbaijan
I. Jumshudov, A. Nurbekov, H. Muminjanov, A. Musaev and S. Safarli 250

Conservation agriculture including cover crops and crop rotation can improve maize 
yield
Ademir Calegari, Antonio Costa, Danilo Rheinheimer dos Santos, Tales Tiecher, Carlos 
Alberto Casali 253

Yield, biomass and soil quality of conservation agriculture systems in the Philippines
Agustin R. Mercado Jr, Vic Ella and Manuel Reyes 256

Technical efficiency of wheat production under different cropping systems in 
Nineveh province, Iraq: a stochastic frontier production function analysis
Mohammed Jabar Abdulradh, Malcolm K. Wegener, and Kamel Shideed 259

Vermi-compost to improve tomato production in Bangladesh
S. T. Hossain, M. J. Uddin and H. Sugimoto 262

Potential of minimum-tilled maize + legumes for double cropping on high-elevation 
Acrisols in north-western Vietnam: a case study in Lai Chau province
Nguyen Phi Hung, S. L. Ranamukhaarachchi 264

Productivity of upland rice–bean intercropping under intensive tillage and no-tillage 
with organic and mineral fertiliser inputs on ferralitic soil of Malagasy highlands
Manitranirina Henintsoa, Andry Andriamananjara, Tantely Razafimbelo, Lilia Rabeharisoa, 
Thierry Becquer 267

Deep tillage and mulching increase soil moisture storage and thus productivity of 
maize–wheat in the outer Himalaya foothills
Sanjay Arora, Vikas Sharma and V.K. Jalali 269

Trials of tillage and fertiliser rate in winter wheat in the Aral Sea basin, Uzbekistan
A. Nurbekov, T. Friedrich, H. Mauminjanov, R. Ikramov, Z. Ziyadullaev 272

chapter 5. social and economic implications oF conservation 
agriculture

Conservation agriculture as an alternative to plough-based cassava cropping in 
the upland borders of Kampong Cham, Cambodia: preliminary results of extension
S. Chabierski, K. Rada, S. Sona and S. Boulakia 282

Potential of conservation agriculture as an alternative to maize monocropping in 
mountainous areas of Vietnam
Damien Hauswirth, Hoang Xuan Thao, Nguyen Quang Tin, Dam Quang Minh, Nguyen Van 
Sinh, Le Viet Dung, Nguyen Phi Hung and Ha Dinh Tuan 285

On-farm performance evaluation of conservation agriculture production systems in 
the central middle hills of Nepal
Bikash Paudel, Theodore Radovich, Susan Crow, Jacqueline Halbrendt, 
Catherine han-Halbrendt, B. B. Tamang, Brinton Reed and Keshab Thapa 289

Conservation agriculture adoption in Lake Alaotra, Madagascar
Eric Penot, Raphael Domas, Andriatsitohaina Rakotoarimanana and Eric Scopel 292

Parametric versus nonparametric approaches to assessing the performance of 
zero-tillage wheat in rice–wheat culture on the Indo-Gangetic Plains
Shyam Kumar Basnet 295

Double planting maize plus ginger in Nepal
Shree Prasad Vista, Kabita Basnet 298



x The 3rd International Conference on Conservation Agriculture in Southeast Asia - Hanoi 2012

Maize expansion in Xieng Khouang province, Laos: what prospects for conservation 
agriculture?
Jean-Christophe Castella, Etienne Jobard, Guillaume Lestrelin, Khamla Nanthavong, 
Pascal Lienhard 300

chapter 6. conditions, strategies, Barriers and opportunities For 
scaling-up conservation agriculture

Keynote 6: Opportunities for scaling up conservation agriculture: barriers, conditions 
and strategies 

Amir Kassam, Theodor Friedrich, Francis Shaxson, Jules Pretty 308

Adoption of conservation agriculture by small-scale farmers in southern Honduras
Allan J. Hruska and Luis Álvarez Wlechez 322

Policy for the adoption of conservation agriculture in Mexico
Matthew Fisher-Post 324

Conservation agriculture in DPR Korea: opportunities and challenges
Pralhad Shirsath, Antony Penney, Jon Dong Gon 326

Institutional framework to boost the adoption of conservation agriculture in small-
scale farming - lessons from northern Cameroon
O. Balarabé, O. Husson, S. Boulakia, F. Tivet, A. Chabanne, L. Seguy 328

Conservation agriculture extension among smallholder farmers in Madagascar: 
strategies, lessons learned and constraints
Rakotondramanana, Tahina Raharison, Frank Enjalric 331

Public–private partnership to promote conservation agriculture: rice millers as an 
entry point to scale up innovation in rainfed lowland rice fields in Lao PDR
Patrice Autfray, Ranjan Shrestha, Jean-Claude Legoupil, Lanlang Phanthanivong, 
Khamkeo Panyasiri 334

chapter 7. institutional viewpoints

Conservation agriculture production systems to improve rural livelihoods: the 
Sustainable Agriculture and Natural Resources Management Collaborative 
Research Support Program
Adrian Ares, Keith M. Moore, and Michael J. Mulvaney 346

Official development assistance institutions and conservation agriculture promotion
Jean-Luc François, Olivier Gilard, François Jullien 348

Conservation Agriculture With Trees, a form of Agroforestry - an institutional 
perspective
Meine van Noordwijk, Denis Garrity, Delia C. Catacutan 352

glossary

postFace



53Conservation Agriculture and Sustainable Upland Livelihoods

Farmers’ perception of soil erosion as a risk to their 
livelihood – scenario analysis with farmers in the northern 
mountainous region of Vietnam
Oleg Nicetic1, Amanda Lugg2, Pham Thi Sen3, Le Thi Hang Nga1, Le Huu Huan3, 
Elske van de Fliert1

1 Centre for Communication and Social Change, School for Journalism and Communication, 
University of Queensland, Brisbane, Queensland 4072, Australia
2 Australian Volunteers for International Development, Ha Noi, Vietnam
3 Northern Mountainous Agriculture and Forestry Science Institute, Phu Tho, Vietnam

Corresponding author: o.nicetic@uq.edu.au

Soil erosion is a major factor limiting sustainable maize production in the northern 
mountainous region of Vietnam. Erosion problems are complex owing to a 
combination of socioeconomic factors (including increased population pressure, 
land scarcity and market development) and common agricultural practices (including 
burning of organic residues, ploughing on slopes and free grazing) (Valentin et al. 
2008). Vietnamese scientists, supported through a range of internationally funded 
research projects, have addressed erosion problems on sloping lands for many 
years, and various technologies have been developed, including mulch-based 
direct sowing, mini-terraces, intercropping with legumes, and diversification and 
rotation of crops (Le et al. 2003, Ha et al. 2003, Le and Ha 2008). Unfortunately, 
even though these erosion prevention methods did appear to be effective at the 
research sites, scaling up of production systems that use these methods has been 
slow and challenging (Le et al. 2003). This abstract outlines a preliminary social 
inquiry undertaken in 2011 and 2012 as a component of an ACIAR-funded project 
that investigated farmers’ perceptions of soil erosion as a risk to their livelihood in 
an attempt to explain the slow adoption of erosion management practices.

The inquiry was influenced by the work of Schoell and Binder (2009), who developed 
a structured mental-models approach to investigate farmers’ perceptions of risk. 
In this model, farmers’ perceptions are elicited in the context of their livelihood. 
The perceptions are then compared with the scientists’ perceptions about farmers’ 
attitudes towards erosion. Our inquiry was based on a scenario analysis, which 
involved three steps.

The first step was a workshop with Vietnamese scientists involved in research 
on sustainable management of sloping lands in Lai Chau and Son La provinces. 
The aim of the workshop was to identify the scientists’ perception of farmers’ 
understanding and attitudes towards soil erosion.



54 The 3rd International Conference on Conservation Agriculture in Southeast Asia - Hanoi 2012

The second step was for Vietnamese scientists to develop scenarios of potential 
risks of soil erosion that would then be used to facilitate discussions with farmers. 
Three scenarios were developed.

The first scenario described a positive outcome for farmers. With the help of local 
government and extension services, farmers would change their practices to a 
sustainable soil management system that reduces erosion and brings long-terms 
benefits, despite the initial increase in labour input. In the second scenario, farmers 
are not managing their land appropriately and sell their land to an international 
company to compensate for declining productivity. The company invests in 
sustainable soil management and, as a result, increases productivity. After farmers 
realise that the land production capacity is much higher than first thought they want 
to buy it back. However, that is not possible, as the company is not willing to sell 
the land back, and the farmers have spent the money they received for the land. 
Finally farmers have to move from their village in search of work elsewhere. The 
third scenario describes the disastrous long-term consequences of soil erosion if 
farmers did not change their practices. The fertility of their land and, consequently, 
their income declines to the level where farmers can no longer afford to pay 
the school fees for their children and they hardly have enough food to eat. In 
desperation, the farmers either break the law and cut the forest to claim more 
land but then have to face the legal consequences, or leave their village to look 
for work.

The third step involved discussion sessions with farmers around the three 
scenarios. In each commune, these discussion sessions where held with two 
groups of farmers separately, one that was directly involved in the ACIAR project 
activities, the other with no prior involvement. The sessions were conducted in 
Lai Chau province with farmers in Ban Bo and Giang Ma communes, and in Son 
La province in Na Ot and Phieng Luong communes. Open-ended questions were 
asked to probe for the farmers’ opinions about the scenarios.

Scenario analysis revealed that farmers are aware of soil erosion. In three of the 
four communities, the farmers see erosion as a problem for the next generation, 
but they believe that for the time being they can compensate for the loss of soil 
by increasing fertiliser use. The lack of mulching material and additional labour 
required to practise erosion management methods are perceived as the main 
barriers to the implementation of sustainable soil management. Farmers not 
directly involved in the project have a stronger sense of loyalty to traditions than 
farmer researchers participating in the trials, and some see the use of existing 
cultivation practices as hanging to their ‘culture’. Farmer researchers, moreover, 
see the change of practices more as a risk than an opportunity, but they are more 
open to change if they can see clear short-term benefits of the change, such as 
reduced labour input with minimum tillage.

It is interesting that all of the farmer groups engaged in the sessions could outline 
contingency plans if erosion reduced the fertility of the land to the level where they 
could not grow maize anymore. 
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These contingency plans include the management of different cropping systems 
such as agroforestry, selling eroded land and buying new land, cutting forests and 
moving to new areas. Although most communities have communal regulations on 
the use of water, land and forest, decisions on how to farm and how to mitigate soil 
fertility problems are made at the household rather than the community level, and 
hence through the action of individuals, not through collective action.

All groups agreed that the scenarios presented were realistic, indicating that 
Vietnamese scientists had a good understanding of the farmers’ perceptions of 
erosion. However, the notion of the scientists and extension officers that farmers 
do not care about erosion is an oversimplification. Farmers are aware of both the 
problem of erosion and to some extent the methods of mitigation, but they have 
other priorities and shorter-term goals that need to be addressed to maintain current 
production and cash flow. For them, erosion, with all its associated problems, is a 
longer-term risk that the next generation will have to deal with. In this context, to 
be adopted by farmers, any erosion management strategy will have to have some 
short-term benefits in order to be accepted by farmers.

Keywords

Farmer perceptions, risk management 
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Framework, dynamics and challenges of transdisciplinary 
research-for-development on sustainable land management 
in the north-western highlands of Vietnam
Elske van de Fliert*1, Pham Thi Sen2, Oleg Nicetic1, and Le Quoc Doanh2

1 Centre for Communication and Social Change, School for Journalism and Communication, 
University of Queensland, Brisbane, Queensland 4072, Australia
2 Northern Mountainous Agriculture and Forestry Science Institute, Phu Tho, Vietnam

*Corresponding author: e.vandefliert@uq.edu.au

The complex dynamics of rural communities and the major economic and 
environmental threats looming worldwide make it necessary to link science with 
farmers’ realities to achieve sustainable change (e.g. Pohl 2005; Lieblein et al. 2008; 
Van de Fliert et al. 2010). Biophysical, agricultural, economic and social scientists, 
development practitioners and communities need a shared understanding of 
these complex realities to enable collaborative and complementary learning. 
The management of sloping agricultural land in the north-western highlands of 
Vietnam, a relatively poor and ethnically diverse area, is a complex situation in 
which a transdisciplinary approach is needed to find sustainable solutions that are 
acceptable to the local communities. Since the 1990s, production of maize has 
been the major driver of rural development in north-western Vietnam, resulting 
in significant increases in farmers’ income, but at the same time causing severe 
soil erosion. Although government and development organisations have been 
supporting research that makes effective soil conservation techniques available, 
none of these techniques have been widely taken up by farmers.

A project funded by ACIAR in north-western Vietnam has been addressing this 
disparity between the availability of research outputs and their on-farm use within 
a transdisciplinary and transinstitutional framework. This framework emphasises 
the importance of adaptive research involving the collaboration of farming 
communities, local government, extension services and biophysical and social 
scientists. Technical trials evaluating and adapting technologies on farm within 
the specific local agroecological and socioeconomic context are coupled with the 
design and testing of ways to share innovations on a larger scale. Through annual 
workshops and field-based participatory monitoring and evaluation, research 
is developed and results are analysed in consideration of the viewpoints of all 
stakeholders. Linkages with the provincial extension system were established 
early on, and mechanisms were developed to support outreach of the results 
beyond the scope of the project.

The project runs from early 2009 until the end of 2013. 
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Regular reviews and improvements have kept the framework effective under 
changing conditions. Although the project still faces challenges to scale up 
sustainable agricultural practices, stakeholder participation has improved 
significantly and the use of sustainable farming practices in the project locations 
has been successfully promoted.

Our experiences show that all stakeholders need to be engaged in the development 
of a shared methodology. It takes a considerable amount of time to establish the 
required willingness and capacity of transdisciplinary research teams to function 
effectively. Our experience shows that it is easier to manage these collaborative 
structures at the field level than to establish institutional mechanisms that 
support transdisciplinary and transinstitutional collaboration. Moreover, there is 
often a conflict between the goals of the funding bodies and the requirements of 
implementing transdisciplinary research-for-development on the ground.
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The northwest highlands of Vietnam are characterised by high ethnic diversity 
and typical mountainous topography. The highlands include six provinces with 
a total area of 5.07 million ha, which accounts for 15.32% of the whole country 
(NOMAFSI, 2012). These provinces are home to over 30 ethnic minority groups. 
The highlands are diverse not only in culture and ethnicity, but also in their degree of 
connectedness to markets. A harsh natural setting, increasing population pressure 
and low education of local people are major causes of unsustainable management 
of agroecosystems (Van de Fliert, 2008). Moreover, extension programs have 
not paid adequate attention to the participation of the local communities and their 
knowledge (Thai et al., 2011). These factors have led to unsustainable development 
in the northwest highlands.

In recognition of these problems, the Vietnamese government and international 
development agencies (e.g. World Bank, FAO, UNDP, ACIAR, CIRAD) have 
invested heavily since the early 1990s through various social and economic 
development policies and research initiatives. Most agricultural research projects 
have aimed at economic development through increasing agricultural production 
and improving market engagement. However, research-for-development, targeting 
the immediate use of research outputs for development purposes, appeared in 
the late 2000s. Participatory approaches have been adopted in several of these 
projects in an attempt to better link research with development, but with varying 
approaches towards stakeholder engagement, ranging from using farmers as 
field labourers to involving them as co-researchers. It is generally assumed, but 
increasingly debated and mostly not proven, that farmer participation enhances the 
applicability of research outputs. Understanding the contribution of a participatory 
approach towards sustainable impacts will be very important for informing 
agricultural research-for-development strategies in the future.

Assessing the impact of agricultural research and the contribution of a participatory 
approach in research projects in the northwest highlands remains problematic in 
terms of both objectives and methods. 
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Firstly, most agricultural research initiatives involve only short-term impact 
assessment, while research-for-development often takes a long time to achieve 
results. 

Secondly, current impact assessment practices tend to focus more on economic 
impacts and ignore human, social, physical and natural impacts, which are also 
vital capital components of a sustainable livelihood. 

Thirdly, although various participatory tools have been used in impact assessment, 
ethnic diversity means that in many cases local people have not been empowered, 
owing to gaps in the researchers’ understanding of social culture, languages and 
perceptions. 

Fourthly, the results and findings of current impact assessment approaches have 
sometimes been misleading, attributing greater impact to a single project and 
ignoring the synergistic effects of simultaneous initiatives in the same area. 

Finally, the impact indicators and feedback mechanisms currently used for impact 
assessment often measure the returns on investment or the cost-effectiveness 
for donor organisations rather than the sustainability of these impacts for key 
stakeholders. These limitations have led to unconvincing evidence showing how 
and why specific research and development approaches have contributed to (or, 
rather, failed to deliver) sustainable impacts.

As in any development activity, assessing the impact of agricultural research projects 
is crucial to sustainable development (Cromwell et al., 2001; Krall et al., 2003). 
The selection of an appropriate impact assessment method for a particular project 
will help to achieve good indicators at different levels of contributions (Meinzen-
Dick et al., 2003; Tran et al., 2008). The results of impact assessment not only are 
crucial for learning about the impacts of research-for-development, but also offer 
suggestions for the formulation of appropriate measures and strategies towards 
sustainable development of the target areas (Cramb et al., 2003; Krall et al., 2003). 
A holistic approach towards assessing the impacts of agricultural research-for-
development, underpinned by participatory communication strategies, is important 
to supporting sustainable social change.

This paper reviews existing impact assessment approaches for agricultural research 
projects as practised since the 1990s in the northwest highlands, and discusses 
their strengths and weaknesses. It concludes with a suggestion for an alternative 
impact assessment framework for agricultural research-for-development projects 
that is developed from a comprehensive livelihoods perspective in a region with 
variable stages of agricultural development and social change.
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In the northern mountainous region (NMR) of Vietnam, maize (Zea mays) is one 
of the most important crops. The region’s total maize area exceeded 460 000 ha 
(>40% of the total) in 2010, producing over 1.5 million t of grain (>31% of the total 
production of maize in the country) (General Statistics Office, 2011). Increasing 
demands for maize by the feed industry and increasing cash requirements of local 
rural households have resulted in continuous expansion of the maize area and 
intensification of production. This has pushed maize cultivation onto degraded 
sloping lands. Maize crops in the NMR have already climbed up and often reached 
the tops of slopes with an inclination of over 25°, despite government efforts to 
restrict the cultivation of annual crops to flatter lands at lower elevations. This has 
created the need for the on-farm application of technical innovations to support 
sustainable intensification of maize production and for the restoration of degraded 
sloping lands. Significant attempts have been made to develop sustainable soil 
management techniques, including mulching, mini-terracing and intercropping. 
These techniques were effective at soil protection and to a certain extent increased 
the profitability of maize crops (Le at al., 2003; Le and Ha, 2008). Nevertheless, 
although they have been available for many years, they have not been applied 
on a large scale, and some tens to hundreds of tonnes of soil continue to be 
washed away from each hectare of sloping land in the NMR every year (Kirchhof 
et al., 2012). One of the main reasons for the low adoption of erosion management 
is the incompatibility of the recommended techniques with the socio-economic 
characteristics of smallholder farmers in the NMR (Nicetic et al., 2012).

Aiming to design techniques of mulching, mini-terracing and intercropping that 
smallholder maize farmers in the NMR can successfully adopt, in collaboration 
with local farmers, we began research in 2009 in six locations with different land, 
climatic and socioeconomic conditions: research sites were established in six 
communes in Son La and Lai Chau provinces. 
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The experiments were planned, established, conducted and evaluated in 
collaboration with farmers on their own farms. Farmers carried out most of the field 
work, and took part in regular monitoring and evaluation of the experiments. At 
harvest, the farmer-researchers and other farmers offered their observations and 
opinions in community feedback meetings. 

An economic analysis of each technique was done with the farmer-researchers 
and was presented at the meetings. Discussion of both positive and negative 
impacts of the techniques allowed the techniques to be modified. The modified 
techniques were then tested in the following season, and the monitoring and 
evaluation was repeated. Two to four cycles of this participatory adaptive research 
resulted in soil erosion management techniques that are applicable to the prevailing 
socioeconomic and environmental conditions at each site.

It has become clear after 3 years that location-specific adaptation is necessary 
to make the techniques attractive to farmers, and that “small” modifications can 
have a deciding role in enhancing adoption. A good example is provided by the 
development of suitable soil cover techniques. The previous recommendation 
of 5–7 t/ha of plant residues appeared to be too much to allow maize seeds to 
germinate normally. Our observations showed that half of this amount still had 
good erosion prevention effects while improving seed germination. In addition, 
field-based trials showed that, depending on the time interval between the 
harvest of one crop and the sowing of the next, different treatments of mulching 
materials might be required. The main concern that became evident, and is still a 
key question, is how farmers can collect or produce enough mulching materials. 
Currently, free grazing during autumn and winter limits the availability of maize 
crop residues to be used for mulching in the next crop. As a result, relay crops or 
intercrops need to be grown for biomass production, and fields have to be fenced 
or guarded to keep stock out. But in the NMR, where both the rate and the density 
of poverty remain the highest within Vietnam, plants with no immediate economic 
value would not be accepted, and there is no perception among farmers that 
soil cover provides value. Indeed, different intercrops were initially accepted not 
because of their soil protection value, but for their economic or use values. For 
example, Guatemala grass (Tripsacum laxum) was accepted in one location where 
buffaloes were raised; soybean in another, where farmers had the knowledge and 
skills to manage intercropped soybean for good economic return; and rice bean 
(Vigna umbellata) in yet another, where it was traditionally cultivated with maize 
for human consumption. The methods for planting intercrops also differed from 
location to location, with variations in row distance and intercrop density.

Similarly, variations in tillage methods were required. The appropriateness of land 
preparation and sowing methods, given the availability of labour, draft animals, 
agricultural mechanisation and soil cultivation tools, primarily determined their 
adoptability. In the NMR, where labour is short at critical times and there are no 
readily available tools for direct sowing, minimum tillage, whereby furrows are made 
either by cultivator pulled by buffalo or manually by hoes, is preferred to zero tillage. 
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Out of various options for land preparation and seed sowing recommended by 
our project, farmers in different locations have made different choices depending 
on their soil structure, land area, land slope, and labour and tool availability. For 
instance, famers in one location with small plots on rocky soils chose to use hoes 
to make furrows or holes for fertilisers and seeds, while on larger areas they used 
buffaloes to make furrows. 

In another location, where the soil was very poor and hard, in the first year farmers 
decided to plough and then apply mulch.

In summary, the specific ethnic, socioeconomic, land, climatic and topographical 
conditions of the NMR militate against the adoption of a conventional conservation 
agriculture approach of no soil disturbance and permanent soil cover. Through 
adaptive participatory research, our project developed adaptable soil management 
techniques based on the principles of mulching, minimum tillage, mini-terracing and 
intercropping that can be widely applied by smallholder maize farmers in the NMR.
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We evaluated soil erosion rates in farmers’ fields to assess when erosion occurs 
during the maize season and to identify which soil management practices best reduce 
erosion. We used a modified profile meter method to monitor erosion (Hudson 1993). 
Unlike Wischmeier plots, this method has minimum impact on farm operations. In 
brief, it monitors the drop in soil surface level below fixed reference points, which are 
steel pegs (pins) driven into the soil: the distance between the top of the peg and the 
soil surface is measured following a rainfall event. We inserted 4 pegs into the ground 
to ~40 cm in a 70-cm x 100-cm rectangle and monitored the distance at 8 constant 
locations within this erosion station. Measurement errors using this method can be 
large, owing to slumping of soils after tillage and to soil swelling. We compensated 
by taking a large number of measurements, monitoring soil bulk density to account 
for slumping, and assuming negligible shrink–swell on these 1:1-type clay soils. 
Although slumping occurred, it happened very quickly after tillage following rainfall; 
once the maize was sown, slumping was no longer observed.

The research comprised two phases: collection of baseline date on erosion; and 
monitoring soil erosion in field experiments in two communes, Na Ot (Son La) and 
La Nga (Moc Chau). The field trials used a randomised complete design with 4 
blocks. Each plot had 2 erosion monitoring stations, and erosion was measured 8 
times during the maize season at Na Ot and 10 times at La Nga. Slopes were ~25º. 
We also measured rainfall intensity, final maize yield, bulk density and single-ring 
infiltration rate. Following discussion with farmers, treatments were adjusted to what 
the farmers though they may use in future. The soil at both sites was cultivated with 
a hand hoe.

There were 4 treatments at La Nga: minimum cultivation with residues retained; 
cultivation with residues retained; cultivation with residues retained plus additional 
mulch; and cultivation with residues retained and rice bean (Vigna unguiculata) 
intercropping. No burning took place. 
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The quantities of residue retained ranged from 1 to 3 Mg/ha, and those of additional 
mulch ranged from 3 to 5 Mg/ha.

There were 4 treatments at Na Ot: slash and burn; cultivation with residues 
retained; residues retained and mini-terraces; and minimum cultivation with 
residues retained. 

The quantities of residue retained averaged 4.3 Mg/ha with an average ground 
coverage of 83% before land preparation. The difference in residues between the 
two sites is due to grazing during the dry season.

For the baseline study, erosion was monitored in fields of 5 villages from late July 
to mid October on 5 dates. These villages are located in different communes in 
4 provinces (Mai Sơn, Moc Chau, Sin Ho, Tam Đường). Erosion stations were 
located on slopes of between 20º and 30º on slope lengths longer than 100 m. The 
68 erosion stations were distributed unevenly between fields, as we depended on 
access and farmer support to take measurements. Average soil loss ranged from 
8 to 15 Mg/ha during that time, and there were no significant differences between 
provinces, communes or fields. We attributed these low erosion rates to the late 
onset of the monitoring schedule: the maize was well established and provided 
effective erosion protection by reducing raindrop impact. Visual assessment of 
erosion showed that most erosion occurs during the early phase of the growing 
season while the soil is unprotected.

During the 2011 maize season, average erosion at La Nga was 38 Mg/ha, with 
a very large variation (3–95 Mg/ha), but there were no significant differences 
between treatments, and it was not possible to differentiate between erosion rates 
at the start and towards the end of the season. We attributed the lack of significant 
differences to the retention of residues in all treatments and to the inherent 
variability of the measurement method we used.

Total erosion rates were much higher at Na Ot, and segmental regression showed 
a significant difference between the start and the end of the maize season. Most 
erosion occurred by 7 July 2011. The first measurement was taken on 22 April, 
and maize was sown on 11 May. This suggests that a large proportion of soil loss 
follows land preparation, before the maize is planted, and is aggravated by weeding 
(Podwojewski et al. 2008). Initial soil loss was 226 Mg/ha in the slash and burn 
treatment. There were no significant differences between the other treatments, in 
which residue was maintained; the average initial soil loss was 101 Mg/ha. The 
difference between residue burnt and residue maintained was significant at the 5% 
level. The average soil loss rate after 7 July 2011 was 17 Mg/ha (5–25 Mg/ha), and 
there were no significant differences between treatments.

The results show that most soil erosion occurs within the first 2 months of the 
cropping season, and the main factor in reducing erosion is the maintenance of 
ground cover. Therefore, the best way to reduce erosion is to encourage farmers 
not to burn, but to maintain crop residues.
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